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Befrigeraiing machint employing ^ eomprettion 
suptiemen^l^ ft ht(;fii*a)iidtMer pretiurea; Teat 

of a carbeMj dioxide . B. Plank. Z. ges. 

j^lteind., ^£B21. 28, 157 — ^102. Cbem. Zentr., 

1922, 93, irTim- 

Thb efSci^icjr of compretsion refrigerating 
machines in which the workinSi^uid operates in the 
neighbourhood of the critical state can be increased 
by submitting the compressed and coaled vapour, 
or condensed 0nid, to subsequent compression 
followed by further cooling^ Thus in a test carried 
out, not under particularly favourable conditions, 
an increased power consumption of about 7% for 
the auxiliary compression increased the cooling 
efficiency by 18%. Hie increased efficiency is some- 
what greater than anticipated from theoretical con- 
siderations on account of the efficiency of the 

S rincipal compressor being increased owing to 
imimshed thermal losses. — J. S. Q. T. 

AdaoTption of vapoura; Calculation of of differ- 

ent temperaturea. L. BerSnyi. Z, angew. Chem., 
1922, 35, 237—238. 


its upper part with the second (oil) coS^rtment 
and in its iowot part with the nrst (water)' com- 
partment. — F. 6. P. B. 

Separating aolida by cryataUiaation from aolventa- 

Proceaa for . F. W. Berk and Co., and 

H. V. A. Briscoe. E.P. 179,287, 1.2.21. 


To r^lve a mixture of two substances into its 
constituents a solution of the mixture is brought 
to conditions of concentration and temperature at 
whi^ one substance only tends to crystallise out on 
cooling, the solution is cooled, and the crystals of 
the first substance are separated before the second 
substance begins to crystallise. The solution is 
then brought to conditions of concentration and 
temperature at which the second substance only 
tends to crystallise out on cooling, the solution is 
cooled, and the crystals of the second substance are 
eeparat^ before the first substance begins to 
crystallise. The solution is then again brought to 
conditions of concentration and temperature at 
which either substance only tends to crystallise on 
cooling. The application to the separation of a 
mixture of potassium nitrate and sodium nitrate is 
described in detail. — H. H. 


FoBMUt* and tables are given by means of which 
it is possible to calculate from the x, (quantity 
adsorbed) and p, (pressure) values for a measured 
adsorption isotherm (at temperature T,), the cor- 
responding X and p values for other temperatures 
over a range extending, for substances boiling 
between 170“ and 400° abs., from 0'6 to 1'4 times 
the boiling point in ° abs. The method is based on 
Polanyi’s theory of adsorption (Verh. Dents. Phys. 
Ges., 1914, 16, 1012 ; 1916, 18, 55 :Z. Elektrochem., 
1920, 26, 370; Festschr. Kaiser-Wilhelm-Ges., 171) 
and applies only to the reversible, physical adsorp- 
tion of chemically homogeneous vapours, alone, or 
of such vapours from admixtures with comparatively 
inert gases. The application of the methaid to 
published experimental data is described. — H. M. 

Adaorption of aolutiona- General theory of the . 

Wo. Ostwald and K. de Izaguirre. Kolloid-Zeits., 

1922, 30, 279—306. 

E'vebt adsorption is at first a process of separation, 
whereby a concentrated solution, the adsoimcd solu- 
tion, forms at the surface of the adsorbent, whilst 
the equilibrium solution remains ^hind. The 
adsorption of the solvent along with the dissolved 
substance is an important part of every adsorption. 
(C/. J.C.S., July.)— J. F. S. 

Patents. 

JAmida of different density [e.g., oil arui toaier]; 

Separatora employed for separation of . 

W. H. Bateman. E.P. 179,209, 8.11.20. 

A “ TAii,-BOl ” for the separation of oil and con- 
densed water produced during the steam distilla- 
tion of oils is so constructed that it may be attached 
to any form of separating cbamber, and is divided 
by vertical partitions into four compartments. The 
first or water discharge compartment is connected 
with the bottom of the separating chamber and has 
an overflow pi^ of adjustable level so that the 
column of water therein is balanosd by the column 
of oil and water in the separating chamber. The 
next compartment is conn^ed with the separator 
just below the top level of the oil therein and with 
a third compartment at the same height as the oil 
level, thus providing a ^^d seal in the connexion 
between the second oomnuiment and the separator 
to prevent gas loM. Hie third oothpartment is 
furnished witii an oil discharge pipe. The fourth 
compartment is a sight box and has connexions in 


Oda; Means of effecting heat interchange between 
two fluids, particularly applicable for use in dis- 
tilling . T. E. Kobertson. From Power 

Specialty Co. E.P. 179,493, 26.11.20. 

In apparatus for heating fluids, such as pipe stilts 
or steam supenheaters, the pipes nearer the furnace 
receive more heat than those more remote,' with 
consequent danger of over-heating the contained 
fluid. In order to equalise the amount of heat 
transmitted to the fluid along t^ whole system of 
pipes, the latter are enclosed in corrugated casings 
on which the depths of the corrugations vary more 
•r less inversely, whilst the thickness of the body 
of the casing varies directly, as the temperature 
difference between the heating and heated fluids. 

— F. G. P. B. 

Beeuperatora for use tn connexion with furnaces. 
Fa^oneisen Walzwerk L. Mannstaedt und Co. 
A.-G., and H. Bansen. E.P. 179,639, 7.2.21. 
The recuperators may be considered as made up 
of a series of units. Each unit consists of a number 
of horizontal waste gas flues, of square cross-section, 
built one above the other, and connected at their 
ends so as to form a continuous passage for the gas. 
A number of such units are placed parallel to one 
another, with spaces between them, and also 
between the outer walls and outer units. The gas 
flues are supported at the lower corners on brick- 
work, which extends almost the whole length of 
the flue, and also bridges the gap between the units 
and forms a support for the corresponding flue of 
the next un(t. In this way there are formed round 
each gas flue four flues of rectangular section, two 
hotrizontal, one above and one below the gas flue, 
and two lateral flues each extending the length of 
the gas flue. Waste gas enters the gas flues at the 
top and passes downwards through the plant. Air 
enters at the bottom and flows to the hack of the 
plant throi^h the horizontal flue below the lowest 
gas flue. Here there is an opening between this 
flue and the lateral flue through which the air 
returns to the front of the plant, where it enters 
through another opening the horizontal flue be- 
tween the two gas flues. Travelling to ttm back by 
the horizontal flues and to the front of the plant 
through the lateral flues, the air gradually rises and 
is diswarged at the top of the ^ant. When deal- 
ing with large quantities of air several gas flues are 
arranged to work in parallel. Among the advan- 
tages claimed for this invention are even disfribu- 
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tion of air in horizontal and lateral flues, the 
posBibility of directing air through the recuperators 
by any path, high speed of air, simplification of con- 
struction and repairs, and minimising of stresses 
set up in masonry. — S. G. U. 

Kilns. G. Hughes. From Deutsche Evaporator 
A.-G. E.P. 179,674, 14.2.21. 

The cooling chamber of the kiln is connected with 
the beating chamber by a yielding member, so that 
the expansion of tbe heating chamber is not trana- 
mitted to the cooling chamber. Two flat or bulged 
plates with centres removed to suit the cross-section 
of the kiln chambers have the inner edge of the one 
bolted to the flange of the heating chamber, and the 
inner edge of the other to the flange of the cold 
chamber. Gas-tight joints are formed at tbe outer 
edges of the plates, and in addition one of these 
yielding members is connected with on© end of a 
plate, the other end of which has slots through 
which pass studs screwed into the second member, 
thus covering the gap between the yielding 
members. — S. G. G. 

Kiln; Itotary . A. B. Carstens, Assr. to The 

American Metal Co. TJ.S.P. 1,416,990, 16.6.22. 
Appl, 8.12.19. 

A botaBT kiln is provided in its periphery with 
openings which are kept closed while the kiln 
rotates, except daring the short period when 
material is fed into the kiln through them. 

— J. S. G. T. 

Distillation columns. C. Still and H, Petsch. E.P. ^ 
179,745, 15.3.21. 

In a continuous column apparatus for the distilla- 
tion of volatile constituents from a mixture of 
liquids of high and low boiling points, a preheater 
is placed between the still and the rectifying 
column. The sides of the preheater are in line with 
the sides of the still, and the cover of the still forms 
the base of the preheater, whilst the cover of the 
preheater forms the base oE the rectifying column. 
Two channels pass through the base plate of tbe 
preheater. One, the downcomer, projects through 
the base plate into a tray placed in the top of the 
still, so as to form a seal between the preheater and 
the still. The other channel, which carries the 
vapour from the still to the top of the preheater, 
whence it passes through suitable openings into the 
rectifying column, is placed diametrically opposite 
and terminates at a higher level than the down- 
comer. Steam coils are fitted in the space be- 
tween the channels, and the liquid to be distilled 
is fed into the preheater through a short straight 
perforated pipe placed below the coils. The con- 
densed liquid on the trays of the rectifying column 
is also led into the preheater. Advantages claimed 
are elimination of a separate preheater, thus reduc- 
ing heat losses; -a simple path for beta liquid and 
vapour; cheapening or cost and working of plant. 


FUfering apparatus [; valve for ]. 

E. W. W. Keene. E.P. 179,494, 11.3.21. 

In a rotating valve for rotary or other continuous 
filters, the interior ported portion which communi- 
catee with the various sectors of the filter proper 
does not co-operate directly with the stationary 
outer part of the valve, hut through adjustable 
eliding pieces working in an annular groove be- 
tween the two main portions of the valve. The 
sliding pieces are adjustable from outside the cover 
of the valve, and control the ports by which connex- 
ion is mad© with a high vacuum for filtration, a 
low vacuum for washing, a supply of air under 
pressure for discharging, and an air exhaust. 

— B. M. V. 


Drying apparatus, 0. Whitfield. E.P. 179,764, 

23.3.21. 

The drying chamber consists of a long chamber 
rectangular in section, having a charging arrange- 
ment at one end and a dischargiug device at the 
other. . The floor of this chamber forms the roof 
of two smaller chambers; one, the combustion 
chamber, at the outlet end of the apparatus, 
extends about one third the length of the dry- 
ing chamber, and is of rectangular section, whilst 
the other, about two thirds the length of the 
drying chamber, is of triangular section and has 
two outlets at the inlet end of the apparatus, 
one for condensed liquid and the oth« for spent 
gases. The drying chamber is fitted with a flue or 
flues connected with the inner end of the combus- 
tion cham^r. Tbe outlet of the flue or flues 
is turned downwards, so aa to discharge the hot 
gases on to the materi^ at the inlet end of the plant. 
The gases flow towards the discharging end and 
there enter two ducte embedded in the brickwork 
and having their ontlets in the inner end of the 
triangular chamber, through which the gases flow 
to the charging end of t& plant. The plant is 
particularly suitable for drying wet materials such 
as peat, which are unharmed by contact with the 
hot gases; the fuel consumption is small, and it is 
impossible for any moisture to collect at any point 
of the drying chamber. — S. G. U. 

Dryer. K. Ladisch. U.S.P. 1,416,960, 23,5,22. 
Appl., 15.8.21. 

A BOTAET perforated heating drum is provided with 
an inner concentric distributing tube spaced from 
the drum and composed of a number of spaced 
sections. Means are provided to adjust the sections 
in order to vary the width of the spaces and to fix 
them in place. — H. R. D. 

Separating fine material; Apparatus for . 

u. A. Mower and A. Ogifvie. E.P. 179,867, 

16.8.21. 

Mounted on a vertical spindle are a fan and a series 
of discs and perforated conical plates. The spindle 
is coaxial with two concentric cylinders, the outer 
of which terminates at its lower end in an inverted 
cone. The inner cylinder terminates at its lower 
end in an annular grid valve used to regulate the 
air and operated from the outside of the machine. 
An inverted comcal receiver is attached to the 
inner edge of this valve, the bottom of the receiver 
being coupled to a pipe which passes through the 
outer cono. Xh© material to be separated is fed on 
to the discs and perforated cones, from which it is 
discharged by centrifugal force against outer 
cylindrical and conical plates. The Tieavier par- 
ticles ultimately fall into the inner cone and are 
discharged. The fan situated at the top of the 
machine draws a current of air through the spaces 
between the rotating discs and cones and the outer 
cylinders etc., and discharges into the annulus 
formed by concentric cylinders, the dust-laden 
air descending into the space between the inner and 
outer cones. The dust settles out and is collected at 
the bottom of the outer cone, the air being drawn 
again through th© grid valve. — S. G. TJ. 

Yapours; Method of dissipating heat in process for 

extracting from gaseous mixtures. G. A. 

Burrell, O. L. Voress, and V. C. Canter, Assrs. to 
GasoUne Recovery Corp. U.S.P. 1,382,889, 

28.6.21. Appl., 24.1.21. 

In the recovery of volatile substances (gasoline, 
benzol, akobol, etc.) by absorption in active char- 
coal, silica gel, etc., conJideraDle heat is developed 
during absorption, and also the expulsion of the 
absorbed euhstaaoe from the absorlwnt by super- 
heated steam leaves the absorbent considerably 
warmer than is consistent with efficient absorption. 
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It IB customary to use three absorberB in such a way 
that one is always bein^ cooled by gsB which has 
been treated in a previouB pasaage. In-order to 
render the prooess more efficient, it is proposed to 
increase the heat-absorbing cap^ity of the gaseous 
mixture under treatment qy mixing with it a gas ! 
or gaseous mixture containing only a small propor- 
tion. of recoverable vapour, or free from such 
vapour. 

Sighr^doeity classifier; Electric \fw grading 

particles removed from gases']. C. W. J. Hed- 
berg, Asar. to Research Corp. TT.S.P. 1,416,089, 
16.6.22. Appl., 26.11.19. 

The gas is passed at a high velocity through an 
electric field, so that the finer particles only are 
precipitated therein, the larger particles passing on 
and being separately collected.-^. S. G. T. 

Separation of suspended material from gases; Pro- 
cess and apparatus for . E. R. Wolcott, 

Assr. to International Precipitation Co. U.S.P. ! 
1,416,769, 23.5.22. Appl., 30.6.19. | 

Gas to be treated is moistened and cooled, so that j 
moisture condenses on the particles of suspended I 
material, which are subsequently agglomerated and 
precipitated by subjecting the gas to the action of | 
an alternating electric field. — J. 8. 6. T. j 

Separation of solid or liquid matter held in sus- j 
pension in gases, employing high-tension elec- 
tricity; Process of — . Metallbank u Metall- | 
urgiscne Qes. A.-G. G.P. 348,377, 8.12.19. I 
Discharoe electrodes in the form of smooth rods are 
disposed at such a distance from the collecting 
electrodes that the potential of the uniform brush 
discharge from the former when no deposition has 
occurred upon them, is higher than the sparking 
potential between the electrodes on either side. In 
operation the discharge electrodes are maintained 
so covered with deposit that the discharge potential 
necessary to produce a uniform brush discharge is 
less than the spark potential. By thus utilising the 
deposited dust to lower the discharge potential it 
becomes possible to use smooth rods of considerable 
cross-section as discharge electrodes.— J. S. G. T. 

Oases; Disintegrator for use in the wet process for i 

separating dust from . E. Wurmbach. G.P. I 

346,873, 23.12.19. 1 

The amount of surface for the deposition of dust in j 
an apparatus for separating dust from gases by the | 
wet process is increased by the provision of a : 
number of partitions parallel with tM outer wall of | 
the spiral separating chamber, whereby the chamber i 
is divided into a number of channels for the pass- I 
age of the gas. — L. A. C. I 

Evaporation of stored liquids; Prevention of . | 

Prevention of evaporation, (a) E. A. Howard, \ 
O. I. Robinson, and J. M. Jennings, (s) P. A. ! 
Howard and J. M. Jennings, Assrs. to Standard j 
Oil Co. U.S.P. 1,415,351-2, 9..51.22. Appl., 12.4.20. 
Volatile liquids stored in the usual type of tank 
or container are guarded against loss by evapora- 
tion by means of a layer of foam, over the surface 
of the liquids. Two system# of pipes and (wparalus 
for supplying the foam are described. — F. 6. P. R. 

Centrifugal oil purifier. M. Leitch, Assr. to The 
De Laval Separator Co. U.S.P. 1,415,881, 
16.6.22. Appl., 22.4.20. 

A CENTBiimoAL machine having a compound bowl 
composed of two concentric members, of which the 
inner one alone has a perforated periphery, is 
furnished with means for rotating the latter either 
independently or in conjunction with the outer 
member. — F. G. P. R. 


Separator and dryer. 0. J. 'Wood. 
1,416,922, 23.6.22. Appl., 4.6.19; 


U.S.P. 


Obahular material is introduced into a separating 
chamber below which is -arranged a valve casing for 
admitting air to the separator through an inlet 
port. An outlet port is disposed in the lower part of 
the casing, and the ports are controlled by a valve 
so that the separator will discharge through the 
valve casing and outlet port, when ^e inlet port in 
the casing is closed. — J. S. G. T. 

Centrifugal separator. C. H. Holmgren. U S P 
1,417,064, 23.6.22. Appl., 26.2.21. 


The bowl of a centrifugal separator is provided 
with a number of baffles .fitting snugly against the 
outer wall of the bowl but leaving spaces at or near 
the axis for the passage of liquid, these spaces 
decreasing in size from the inlet to the outlet end 
of the bowl. — B. M. V. 


Extractive matters; Process of semrating 

from solutions of mixtures of smvents and of 
recovering the latter. H. Bollmann-. U.S.P. 
1,417,477, 23.5.22. Appl., 13.1.22. 

Mixtures of water and volatile organic liquids 
which are of constant boiling point and contain 
extractive matters are separated by distilling the 
solution so as to obtain a distillate containing the 
greater part of the water and a part of the solvent 
mixture, this distillate being separated into two 
portions of different specific gravity. The remain- 
der of the original mixture is then further distilled, 
and the distillate mixed with the lighter of the two 
fractions from the first distillation. — B. M. V. 
lubricant. E.P. 179,344. See V. 

Filters. E.P. 179,365. See XIXb. 

aA.-FUEL; GAS ; MINEBAI, OILS AND 
WAXES. 

Lignin, natural kumut material and coal; Autoxida^ 

tion of and the effect of alkali thereon. H. 

Schrader. Brennstoff-Ohem., 19^, 3, 161 — 167. 
Lignin in the presence of 5N caustic soda is 
gradually oxidised at the atmospheric temperature. 
In presence of oxygen pure lignin lost 9*4% of its 
weight in 46 hrs., in absence of oxygen 2*6%. The 
oxidation products recovered from the alkaline solu- 
tion consisted for the most part of humic acids, 
together with smaller quantities of succinic and 
oxalic acids, isophthalic acid (?), pyromelUtic 
or benzenepentacarhoxylic acid, and unidentified 
nou-Tolatile acids soluble in alcohol. Ck)nsiderabl6 
quantities of volatile products (acetic and formic 
acids, water, and carbon dioxide) were also formed 
during the oxidation. The oxidation in 8 months 
proceeded to the extent of about 50% of the original 
pure lignin. Comparative teste made of the volume 
of oxygen absorbed in 1000 hrs. by 1 g. of lignin, 
pino sawdust, lignite, cellulose (filter-paper), and 
coal, each in cont.'ict with 5N caustic soda, gave 
results varying from 82 c.c. of oxygen for lignin 
down to 6*7 c.c. with coal, the absorptions being in 
the order mentioned. The bearing of these obwrva- 
tions on the theory of the author and F. Fischer 
that the humic portion of coal is a decomposition 
product of lignin is discussed, and it is suggested 
that the action of the caustic soda in the experi- 
ments is equivalent to that of lime, ammonia, or 
bacteria in nature. {Cf. J.C.S., July.) — C. I. 

Carbofiisafion of coal; Studies in the ; the 

mechanism of coal cxirbonisation. J. J. Morgan 
and R. P. Soule. Chem, and Met. Eng., 1922, 
26, 1025—1030. 
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the decomposition of low-temperature distillation 
products into simple compounds which subsequently 
undergo pmgenic syntheses, to tte hydrogena- 
tion and dealkylation of phenols, and to the de- 
hydrogenation and dealkylation of nnsaturated 
hydrocarbons. A detailed examination of a commer- 
cial low-temperature tar in comparison with Ugh- 
temperature tars (e/. page ^5 a) shows that pyro- 
genic syntheses are of secondary importance. Iho 
average molecular weights of the liquid products of 
carbonisation steadily decrease as we temperature 
of carbonisation rises. The reactions of the phenols 
are particularly important when distilling coals 
with an oxygen content ^ual to that of those used 
in commercial carbonisation. During the first stage 
of the decomposition of the primary phenols the 
side chains of the higher homologuee are eliminated, 
methyl and ethyl groups probably being replaced 
by hydrogen. Monocyclic aromatic hydrocarbons are 
mainly derived from phenols and then may be hydro- 
genate themselves or may participate in pyro- 
genic syntheses. The quinoline which preponder- 
ates among the bases of high-temperature tar is 
derived from dihydroquinoline. The hydrocarbons 
in the tars examined result from the dehydrogena- 
tion of the naphthenes primarily formed in carbon- 
isation. The formation of di- and tetra-hydro- 
derivativea constitutes a stable stage in the process 
as shown by the examination of the tar formed at 
600® C. Naphthalene may be formed by hydrogena- 
tion of the naphthol derivatives found in low- 
temperature tar, but, together with other poly- 
nuclear aromatic hydrocarbons, mainly results from 
the decomposition of the polycyclic unsaturated 
compounds. In view of the preponderance of six- 
membered ring compounds in low-temperature tar 
and of the stability of the ring itself, it is suggested 
that the constitution of the coal substanoe may be 
pictured as an aggregate of ring formations. Some 
of these contain oxygen and possess the character- 
istics of cellulose degradation^ products but are 
regarded as polymerisM phenols. Other rings may 
be held together by paraifinoid groupings, the 
det^hment of which explains the presence of open- 
chain hydrocarbons in low-temperature tar. Nitro- 
gen and sulphur compounds may appear in analog- 
ous configurations, — H. Hg. 


Carbonimtion ; Low versus high temperature 

for the jnroduction of smokeless fuel. E. R. Sut- 
cliffe and E. C. Evans. S. Wales Inst. Eng. Gas 
J., 1922, 158, 631—632. 


The combustibility of a coke is not entirely depend- 
ent up<m the temperature at which it has been pre- 
pared but is largely determined by its structure 
(cf. J., 1922, 196 t). Free-burning ooke can be pre- 
pared at high temperatures from coals which contain 
little resinous matter and which do not fuse or swell 
during carbonisation, or from cmls which have been 
briquetted without a binder prior to carbonisation. 
Such cokes resemble charcoal rather than gas coke 
in structure. The choice between high and low 
temperature systems will therefore be governed by 
economic factors rather than by technical difficul- 
ties. The increased yield of coke obtained at lower 
temperatures is more than counterbalanced by the 
decreased value of the volatile products. It ia 
possible to obtain high yields of tar and yet carbon- 
ise at high temperatures if the temperature is 
raised slowly. — H. Hg. 


Lignites: Comparative researches on the carbonisa- 
tion of on a technical and laboratory scale, 

K. Runte and F. Schwarzkopf. Gas u. Wasser- 
fach, 1922, 65, 322—325, 310—343, 365—357. 

An earthly lignite from Luckenau was carbonised on 
a technical scale in retorts and also tested on a 
laboratory scale, viz., by carbonisation of about 
1 kg. in a muffle, by Strache’s method of carbonisa- 


tion in a tube (J., 1911, 1245), using only O'! — 
0'2 g., and by Grbppel’s tube method of carbonisa- 
tion using 1 g. of lignite. The figures obteined by 
the various methods were ; —coke : technical scale, 
20'0%j mufifie method, ffl'8% s Strache's method, 
28'6% ; Groppel’e method, 27'7^ ; condensed pro- 
ducts; technical scale, 35‘3%; muffle method, 
54'3%; Strache’s method, 47T6% ; GrBppel’s 
method, 60’3%; gas- and loss: technical scale, 
44'7%; muffle method, 21'9% ; Strache’s method, 
24'25% ; and Groppel’s method, 12'0%. The results 
obtained by Stracne’s method, in which air-dried 
coal is used, and by GroppeTs method, in which the 
coal is previously dried at 105° O. in a current of 
nitrogen, ore corrected to make them comparable 
with those obtained by the muffle test and on the 
tohnical scale, where the raw lignite is used. There 
is some uncertainty, however, since some of the 
moisture undoubtedly leads to the formation of 
water-gas during carbonisation. In the muffle pro- 
cess, various temperatures were used but in no case 
did the results correspond with those obtained on a 
technical scale. By carbonisation in a small tube 
it was attempted to maintain an even temperature, 
but by the nature of the process this is not possible, 
and in consequence the results in different tests are 
very discordant. The most concordant results are 
those obtained by the method of Grbppel. All three 
methods, however, gave results differing widely 
from those obtained by carbonisation on a technical 
scale, and no satisfactory concinsion can therefore 
be drawn from the results obtained by such methods 
as regards the usefulness of lignites when carbon- 
ised at the usual temperatures attained in gas- 
works. — ^A. G. 

Water-gas generator fuel; Coal and coke mixtures 

as . W. W. Odell. U.S. Bureau of Mines. 

Tech. Paper 284, 1921. 31 pages. 

A DECIDED benefit may be realised by the use of mix- 
tures of coal and coke when operating with a long 
Iqy-over period. When the plant iswoAing less than 
eight hours per. day the gas-making capacity is as 
great as when using coke alone. The fuel consump- 
tion per 1000 cub. ft. when employing the blow-run 
method is less with mixed fuel than iriien coal alone 
is used, and gas of a more uniform quality can he 
obtained. The tar produced from a caimuretted 
water-gas plant using coal or mixtures of coal and 
coke is less troublesome than that from coke alone as 
it does not emulsify. The conditions for best results 
must be worked out for each coal or mixture used, 
as they vary considerably with the fuel. Special 
attention is drawn to the necessity of keeping care- 
ful watch on the g.auges and meters, so that blow- 
holes or “ flues ” in the fuel may be quickly 
detected. The liability to form such is great when 
mixtures containing over 70% of coal are used and 
is accentuated by high blast pressure. Trouble may 
thus be encountered with fuel being Mown over into 
the chequer brickwork. Owing to the tendency of 
high blast pressures to form blow-holes the amount 
of air per minute which can be supplied is limited. 
The use of a fuel spreader is recommended to 
minimise this tendency. More benefit is derived 
from an air-purge when coal is used than in the 
case of coke alone owing to the increase in the 
methane and illuminanU during the progress of the 
run. Attention is dralm to the danger of damag- 
ing the hot valve and generator lid by working wi& 
a low fuel bed. It is important to choose the type 
of oil-spray best adapted for the conditions pre- 
valent. The nozzles should be tested with oil under 
the conditions of pressure obtaining in actual use. 

—A. R. M. 

Sulphur and solid paraffins; Probability of reaction 

between m oiUbearing strata. M. A. 

Rakusin. Petroleum, 1922, 18, 581 — 582. 
Paeafpin wax of m.p. 56° C. was heated in a 
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glass retort with suliAur to 190® — 205® C. for 18 
U'S. The escaping vapours were p^sed throu^^ two 
U'tubes coutaiumg pumice moistened with am> 
monia and a tube containing calcium chloride. In 
the first two tubes ammonium sulphide and poly- 
sulphides were formed, and the latter were decom- 
posed with hydrochloric acid and the separated 
sulphur collected. It was found that the amount of 
sulphur which entered into reaction with the paraffin 
was about 3% of the weight of the latter. It is 
concluded that in oil fields which produce both oil 
free from paraffin wax and oil containing paraffin 
wax. the oil free from wax should have a smaller 
sulpnur content than the oil containing wax, and 
this was found to be the case in the Roumanian 
fields, the respective percentages being 0*042% and 
0112%, and in the Grozny field, where the per- 
centa^ea were 0*212% and 0‘782%. For the formar 
tion of oil free from paraffin wax from crude oil a 
temperature of 200® C. would be necessary, which 
would only be reached at correspondiM depths. In 
the higher and cooler strata the paraffin wax is not 
attacked by sulphur. — H. M. 

Petroleum spirit j Detection of benzene in . P. 

Schwarz. Chem.-Zeit., 1922, 46, 401. 

Five c.c. of the sample is added to 2 c.c. of a mix- 
ture of equal vols. of aniline and 95% alcohol; if the 
petroleum spirit is free from benzene, the aniline 
separates as a layer, but the presence of as little 
as 5% of benzene keeps the aniline in solution and 
the mixture remains clear. The sample may be 
fractionally distilled, if desired, and the test applied 
to the fraction having b.p. 80® — 110® C. — W. P. 8. 

Low-temperature carbonisation of coal. Morgan 

and Soule. See III. 

Pyrophoric blast-furnace flue-dust. Gilles. i8ecX. 
Absorption meter for gas analysis. Moser. See 

Patents. 

Coal and the like; Washing of . A. France. 

E.P. 179,630, 7.2.21. 

Minkrals consisting of fine particles, either alone 
or mixed with larger particles, are separated into 
constituents of different specific gravities by means 
of a stream of water in a sloping launder, the 
heavier material which collects in. the lower layers 
being further sorted by treatment with a liquid of 
high specific gravity in static coluinns. The latter 
liquid may consist of water containing in suspension 
very fine mineral particles forming the mud which 
collects in the launder, or may consist of a solution 
of a solid in water. — A. R. M. 

Artificial fuel; Method of producing . C. J. 

Greenstreet. E.P, 179,567, 1,11.20, 

SoLin fuel, such as coal, peat, lignite, etc., is mixed 
in a finely powdered state with coal tar, fuel oil, 
or mineral oil, thickened by means ox oleates, 
stearates, palmitates, or paraffin wax or the like. 
The mixture can be transported through pipes. 

—A. R. M. 

Combustible material; Process of making . 

H. 8. Mork and G. J. Esselen, jun., Assrs. to 

A. D. Little, Inc. U.S.P. 1,416,493, 16.5.22. 

Appl., 10.9.19. 

An infusible solidified liquid fuel is prepared by 
dissolving pyroxylin in a volatile combustible solvent 
containing a carbonyl group, coagulating this 
solution in a volatile combustible non-solvent and 
mixing it with another solution of pyroxylin which 
is close to the point of coagulation so that the mix- 
ture is solidified. — H. Hg. 


Burning pulverised fuel in furnaces; Method and 

apparatus for V. Z. Caracrirf^i. E.P. 

179,662, 11.2.21. 

PuLVERisEn fuel is allowed to fall into a furnace 
fr<Mn burners passing through the furnace roof. 
Sufficient air for ignition of the fuel is admitted 
through the burners. Additional unheated air is 
admitted through a number of porta at different 
levels in the front wall of the furnace, with the 
object of preventing intense combustion near the 
burners and coalescence of the fuel or ash. — H. Hg. 

Coke ovens. L. L. Summers, E.P. 179,235, 5.1.21. 
An oven with a reciprocating horizontal floor such 
as is described in E.P. 6504 of 1910 (J., 1911, 274; 
1910, 934) is built so that its height is greater than 
its width. In order to ensure that the frictional 
resistance between the floor and the material being 
carbonised is greater than that between the 
material and the side walls, a vertical longitudinal 
fin, which may carry lateral fianges, is attached to 
the floor. Heating fluce are provided in the side 
walls. The material to be coked may be partially 
distilled and converted into a plastic state in a 
vertical chamber placed above the charging end of 
the oven. — H. Hg. 

Coking retort oven. J. Becker, Assr. to The 
Koppers Co. U.S.P. 1,416,322, 16.5.22. Appl., 
23.4.20. 

A ftETUR-v waste gas main ia connected with the 
regenerators so that if desired waste gas may he 
directed into some of the ia-flow regenerators. 

— H. Hg. 

Furnace retort. C. H. Smith and E. B. Edwards, 
Assrs. to International Coal Products Corp. 
U.S.P. 1,417,113, 23.5.22. Appl., 10.6.19. 

A NUMBER of combustion chambers are arranged 
along both sides of a horizontal retort, each 
chamber extending below the retort, A longi- 
tudinal waste gas flue is placed above the retort and 
the combustion chambers. The connexions are such 
that gas may be burnt in alternate combustion 
chambers by means of air preheated in one portion 
of a regenerator situated underneath the furnace; 
tho waste gases may pass through the remaining 
chambers and the waste gas flue to the other por- 
tion of the regenerator; and the direction of flow 
may be successively reversed. — H. Hg. 

Complete gasificaHon of carbonaceous fuel; Appara- 
tus for . J. F. Simpson. E.P. 179,643. 

8 . 2 . 21 . 

Tub apparatus, which may be used either for the 
production of water-gas from fuel containing no 
volatile matter, or for the complete gasification of 
bituminous fuel, consists of a water-gas generator 
in combination with two regenerators, so arranged 
that an air blast may be directed through the 
system in cither direction. The regenerators re- 
ceive their heat in two ways, first from the sensible 
heat of the gases leaving the generator, and, 
secondly, from the heat of combustion of a part^ of 
the gases which are caused to burn by the admission 
of the required amount of secondary air. Super- 
imposed upon the generator is a carbonising 
chamber or retort, which may contain bituminous or 
non bituminous fuel. During the period of gas- 
making, steam is admitted by way of the heated re- 
generator, through the bed of fuel in the producer, 
the water-gas thus formed passing up the retort 
and, in the case of a bituminous fuel, expelling tlw 
contained volatile matter. Liquid fuel may, if 
desired, be admitted into tho retort during the 
“run.” The retort is of such construction and of 
sufficient length that the gas leaving the top is 
compara.tiyely cool. — A. R. M. 
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Gat generaioTi fur gentrating low grade gas. J. 

and 0. Q. Pieraon. E.P. 179,716, 24.2.21. 

In a gas prodiirar with an open hearth a mixture 
of steam and air is supplied both below the grid 
and to the fuel cone above the grid. The steam is 
mixed with the air just before entering the fuel 
bed. — H. Hg. 

Gas producer. H. Koppers. G.P. 341,351, 5.12.16. 
Gases from a producer shaft enter an adjacent 
shaft containing fuel through an opening at 
the bottom of the partition wall between the 
shafts and pass upwards through the shaft. 
Non-combustible gases present in the producer 
gas, together with a mixture of steam and 
carbon dioxide fed into the stream of gases through 
openings at the bottom of the partition wall, are 
converted into combustible gases during passage 
through the second shaft. The lower ends of both 
shafts slope towards the partition wall, and means 
are provided below the opening connecting the two 
shafts for drawing off the molten slag. — L. A. C. 

Gas producer in which the fuel is dried by means 
of superheated steam. A.-6. fiir Brennstoffver- 
gasung. G.P. 345,490, 28.1.19. Addn. to 
343,048 (J., 1922, 167 a). 

In the apparatus described in the chief patent, the 
connexions between the superheater and drying 
chamber are connected by pipes provided with 
valves to the pipe supplying a mixture of steam 
and air to the producer, so that the proportions of 
super-heated and saturated steam in the mixture of 
steam and air can be adjusted as desired. — 1. A. C. 

Gas producer with semrate discharges for the dis- 
tillation gases and the tar-free producer gas; 

Becovery of by-products [ammonia'] from . J. 

Pintsch, A.-G. G.P. 350,568, 6.10.18. 

The distillation gases, cooled to a temperature above 
that at which moisture is deposited, and the 
producer gas are scrubbed separately to recover 
ammonia, and the liquors are united and treated 
with acid to convert the ammonia into ammonium 
sulphate. — ^L. A. C. 

Illuminating-gas; Manufacture [purification] of 

. Soc. du Gaz do Paris. E.P. 164,310, 

28.4.21. Conv., 4.6.20. 

Chude gas is washed with a mixture of a solution of 
a ferrous salt and milk of lime, whereby hydrocyanic 
acid is removed as soluble iron-cyanogen compounds 
and part of the hydrogen sulphide is converted into 
insoluble iron sulphide. The mixture is then 
filtered, and the solid material after being exposed 
to air, is mixed with sawdust, and used for the 
removal of the hydrogen sulphide remaining in the 
gas issuing from the washer. — H. Hg. 

Gasoline, naphtha, and the like; Process and appa- 
ratus for recovering and recondensing . G. A. 

Burrell, C. L. Voress, and V. C. Canter, Assrs. to 
Gasoline Recovery Corp. U.S.P. 1,382,890, 
28.6.21 Appl., 24.1.21. 

Gaboune, naphtha, or the like which has been 
absorbed by active charcoal, silica gel, or the like, 
is recovered by treating the latter with superheated 
steam under pressure, the steam and evolved 
vapours being also condensed under pressure. 

Oils; Process of dehydrating heavy ■. F. W. 

Harris, Assr. to Petroleum Rectifying Co. U.S.P. 
1,410,673, 28.3.22. Appl., 31.5.21. 

The oil is mixed with a solvent to reduce its 
viscosity and specific gravity, then treat^ to 
remove water, and sulKeqnently freed from the 
solvent. 


[Petroleum oUs;] Pressure distillation [of J. 

E. M. Clark, Assr. to Standard Oil Co. U.S.P. 

1,410,797, 28.3.22. Appl., 21.4.19. 

A CON8IDEBABLB bodv of the oil is heated under 
pressure to produce lighter products, and portions 
of the oil arc withdrawn continuously and relieved 
of pressure in order to distil off the lighter frac- 
tions, which are condensed and returned to the main 
body of oil to undergo further decomposition. 

Sydrocarbon oils; Process for treating . D. 

Day. U.S.P. 1,411,237, 28.3.22. Appl., 11.12.19. 
Htdeocaebon oils are freed from nitrogenous im- 
purities by treatment with “ sludge acid,” which is 
obtained by treating hydrocarbon oils with acid, 
removing the acid sludge formed, and treating it 
with steam to separate it into sludge acid and acid 
tar. 


Cracking oils under pressure. C. Ellis, Assr. to 
Standard Oil Co. U.S.P. 1,415,232, 9.5.22. Appl., 
26.11.20. 

On, is passed through a series of narrow tubes 
heated to 400° — 600° C. and from there is led into 
a tube or chamber of large diameter where exactly 
the same temperature is maintained. The gaseous 
products are then led to dephlegmators and frac- 
tionally condensed. Superatmospheric pressure is 
1 maintained throughout the system, and water, in 
the form of steam, up to 20 — 50% by volume of the 
oil may be fed into the cracking tubes with the oil. 
Secondary decomposition is said to take place in the 
large chamber which could not occur in the smaller 
tubes.— F. G. P, R. 

Petroleum-refining apparatus; Continuous . 

C. A. Jouett. U.S.P. 1,415,876, 16.5.22. Appl., 
23.9.18. 

Peedeated oil is spraj^ed into the top of a vertical 
cylinder, divided norizontally into a number of 
chambers, and is heated by means of a concentric 
flue attached to a furnace stack provided with 
adjustable ports opposite each chamber. Annular 
traps are provided at the bottom of each chamber 
I to allow unvaporised oil to flow into the top of the 
I next low er and hotter chamber. Vapour pipes lead 
I from each chamber to superposed dephlegmators 
provided with run-back pipes to the next lower 
chamber, and thence through a similar de- 
phlegmator system packed with a solid filtering 
medium to condensers. Fully refined products are 
thus produced continuously. — F. G. P. R. 

Lubricating oils; Method of producing . G. D. 

Harper. U.S.P. 1,414,695, 2.5.22. Appl., 11.5.18. 
Lubbicating oils ready for use without purification 
by acid and alkali may be produced by concentration 
of a crude naphthene base petroleum oil, such as 
Franklin heavy oil, to approximately 70% of its 
! original volume and filtration of the residuum, 
j — F. G. P. R. 

I Motor fuel. E. W. Stevens, Assr. to Chemical Fuel 
Co. of America. U.S.P. 1,414,759, 2.5.22. Appl., 
9.3.20. 

A LIQUID fuel for internal combustion engines, of the 
same general character as petrol, is composed of a 
mixture of a light distillate from petroleum oil, 
alcohol, a hydrocarbon blending agent, and a small 
amount of a readily volatile ester of formic acid. 

I — F. G. P. R. 

I 

I See also pages (a) 489, Separating liquids of differ- 
i ent density (E.P. 179,209); DistiHing oils (E.P. 
! 179,493). 491, Preventing evaporation (U.S.P. 

j 1,415,351—2); Oil purifier (U.S.P. 1,415,881). 496, 
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Distillation of oUs^ (G.P. 338,846). 601, Ammonia 
etc. from peat (E.P. 169,194). 503, Swphur from 
gases (G.P. 350,271 — 2); Hydrogen sulphide from 
gases (G.P. 360,326). 610, Lubricating otl substitute 
(G.P. 349,926). 


IlB.— DESTBOCTIVE DISTILLATION; 
HEATING: LIGHTING. 


WoodrdistiOation process; Application of electrical 

precipitation to thi . L. F. Hawley and 

H. M. Pier. Chem. and Met. Eng., 1922. 26, 
1031—1033. 


A CoTTMix precipitator was installed between an 
experimental wood-distillation retort and a con- 
denser with the object of separating the pitch 
which normally contaminates the pyroligneous acid. 
The precipitator was heated to give an outlet gas 
temperature of about 100° C., under which con- 
ditions the precipitated pitch and tar flowed away 
as a liquid. At higher temperatures a solid pitch 
was deposited and caused short-circuiting. The out- 
let Tapours were condensed and gave an acid con- 
taining 3'3% of soluble tar, whereas the acid 
normally contained 12 — 16% of tar. By direct 
neutralisation of the acid a calcinm acetate of 
77'8% purity was obtained. Some of the tar was 
probably formed by polymerisation after the vapours 
left the precipitator (ef. Klason, J., 1915, 707). 

-H. Hg. 


Patents.' 

Oil containing sulphur; Production of and 

water-glass [from bituminous kieselguhrl. R. 
Illig. G.P. 346,237, 3.1.19. 

Bitu^nous kieselguhr, either alone or mixed with 
alkalis or alkali salts, is subjected to dry distillation 
and heated to fusion point. A mixture of bitumin- 
ous kieselguhr and sodium sulphate on heating in 
vertical retorts yields a distillate comprising tar, 
an aqueous liquid, and crude ichthyol oil; the fused 
residue in the retort can be treated for the produc- 
tion of water-glass. If bituminous kieselguhr is 
heated alone, crude ichthyol oil is present in the 
distillate, and the residue consists of an intimate 
mixture of carbon and silica suitable for use as an 
absorbent for nitroglycerin, as a decolorising agent, 
or as a dyestuff carrier in the production of, e.g., 
black pigments. — L. A. C. 


Incandescent lamp. W. A. Darrah U S P 
1,385,608, 26.7.21. Appl., 23.11.14. 

The electrical conductor, e.g., tungsten, in the form 
of a filament or the like, is suportod and embedded 
in boron nitride, or other infusible, inert insulat- 
ing material which remains unchanged at tempera- 
tures near the boiling point of carbon. The outer 
surface of the boron nitride or the like may be 
coated with a substance exhibiting selective radia- 
Gon, e.g., tungsten or the materials used in the 
Nernst glower, and the lamp may be filled with an 
inert gas. 

Heat; Production of and its application for 

heating liquids and other purposes. D La Cour 
and C. V. Schou. U.S.P. 1,417,075, 23 5 22 
Appl., 30.9.15. 

See E.P. 1745 of 1915; J., 1916, 105. 

HI.— TAB AND TAB PfiODUCTS. 

Lignite tar industry; Distillation under a high 
v^uum in the ~ E. Graefe. Brennstoff- 
Chem., 1922, 3, 167—171. 

The usual practice in the distillation of lignite 
tar has been to commence with a pressure of 10 cm. 


atmospheric and finish at -40 cm. 
of pressure carries with it the 
advantages of reduced Iom from cracking Bavine 

higher vacuum should not be used with even greater 
advantage. This is done in the Briinn-Konigsfeld 
continuous distmation plant designed durin|^^£ 
the prpduoer-tar. The small stills us^ in 

8 Llf oof f t aje, replaced by a series of 

8 horizontal boiler stills of 40 cb. m. capacity each 
COTneet^ with a preheater. The tar flows through 
the whole series of 16 units and the greater part^ 
Its water content settles out and is drawn off as 
liquid in the preheaters. Behind each preheater is 
^ that the distillate may oe collected, 

in 16 fractions if desired. The whole is maintained 
at a vacuum of 68 cm. and the temperatures of the 
stills range from 200® C. to 320® C. The distillation 
IS completed up to coke in 5-ton cast iron discon- 
tinuous stills, and the oil produced by the latter 
fractionated in another series of continuous stills 
In consequence of the low temperature of the dis- 
tillation the lubricating oil obtained is of high 
quality. — C. I. 

Carbonisation of ' coal; Studies in the ; 

characier^shcs of low-temperature coal tar. J J 
Morgan and R. P. Soule. Chem. and Met. Ene 
1922, 26, 923—928, 977— 9S1. ^ 

tar produced during the carbonisation of a 
bituminous coal containing 35‘3% of volatile matter 
in the primary retorts of the Carbocoal ’’ process 
(c/. Thurston, J., 1921, 51 t) was examined in 
retail. The temperature in the retort shell was 
/oO C. and the volatile products leaving the coal 
came m contact with surfaces at 600° C. The crude 
tar was dehydrated by distilling up to 200° C., the 
light oils being separated from the condensed liquid 
and returned to the tar. Fractional distilla- 
tion of the dry tar gave results similar to those 
obtained during parallel distillations of coke-oven 
'TOvks tars, although the sp. gr. was only 
10676 and the free carbon content only 0’71 % . The 
pitch obtained was less brittle than that obtained 
from high-temperature tars. Analysis of the die- 
tillates obtained showed that the dry tar yielded 
phenols, 0*624% of nitrogenous bases, 
13*4% of unsaturated hydrocarbons, 2*8% of naph- 
thenes, and 1*6% of paraffins. The high proportion 
of phenols is characteristic of all low-temperature 
tars, and from a consideration of the acid content 
of the fractions of high boiling-point it is concluded 
that the pitch also contained a large quantity of 
tar acids. The acids were .separated from the'dis- 
tillates by extraction with caustic soda solution and, 
after purification by benzene extraction and steam 
distillation, were liberated by the addition of 
sulphuric acid. Carboxylic aci^, if present, were 
negligible; metboxyl and ethoxyl groups were 
absent. The mixture of phenols had sp. gr. 1*036, 
while mixed phenols from coke-oven and gas works 
tars had sp. gr. 1*044. Phenols from both low- and 
high-temiwrature tars were fractionally distilled; 
there w'as a smaller yield of low-boiling distillates 
from the low'-temperature phenols, but from the sp. 
gr. of the distillates it is concluded that the compon- 
ents were similar. Naphthol derivatives were found 
in the fractions of higher boiling-point of the low- 
temperaturo tar phenols. Repeated fractionations 
foI!ow*ed by nitration and determinations of sp. gr. 
and freezing point showed that the low-temperature 
tar phenols contained 4*2% of phenol, 33*4% of 
crcsols, 19*0% of xylenol fraction, 34*8% of higher 
homologues, and 8*6% of pitch. After separation of 
acids from the tar distillates determinations were 
made of the bases present. The results indicated 
that the pitch probably contained more bases than 
did the distillates. The mixed bases contained no 
primary, but about 20% of secondary and 80% of 
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tertiary bases. The sp. gr. of the mixture was 
0*993, while that of the Dases from high^emperature 
tar was 1*0^. Bases from both low> and high- 
temperature tars were fractionally distill^; deter- 
minations of the sp. gr. and mol^ukr weights of 
the distillates indicated, in the case of the low- 
temperature bases, a greater degree of hydrogena- 
tion of the nucleus, the presence of aliphatic side- 
chains of higher molecular weight, or both. After 
the remoTal of the bases the remaining oils were 
found to contain no alcohols. Hydrogen sulphide 
was present but carbon bisulphide was absent. 
Upon exposure there was evidence of polymerisation 
or oxidation of the hydrocarbons. The sp. gr. of 
the mixed hydrocarbons was 0*891 while that of the 
hydrocarbons from high-temperature tar was 1028. 
The paraffins and naphthenes were separated from 
the unsaturated and aromatic hydrocarbons by 
means of sulphuric acid, and the relative pro- 
portions present in the different fractions were 
estimated by sp, gr, determinations. There was a 
close similarity to the saturated hydrocarbons 
obtained in a similar manner from petroleum. 
Unsaturated and aromatic hydrocarbons were 
recovered by extraction of the total neutral oil 
with sulphur dioxide. The oils recovered from the 
sulphur dioxide were washed with alkali and dis- 
tilled. From determinations of the ep. gr. and 
refractive index of each fraction obtained it was 
shown that there are practically no aromatic hydro- 
carbons in low-temperature tar and that the 
unsaturated hydrocarbons are cyclic in character. 

— H. Hg. 

PhenoU; Speed of sxdphonation of . I. Effect 

of temperature and the methyl (iroup. A. F. 
Campbell. Chcm. Soc. Trans., 1922, 121, 847 — 
857. 

The speed of sulphonation of phenols is strongly 
influenced by temperature but is independent of 
the time of reaction and of the concentration. 
In the experiments the time varied from 1 to 6 
hrs. and the quantity of sulphuric acid (96%) 
from 35 to 65% of the weight of the phenols. 
The influence of introduction of the methyl group 
into the phenol molecule on the velocity of sul- 
phonation varies with the relative position of the 
hydroxyl group and to a certain extent with the 
temperature. In the ortho or para position to the 
hydroxyl the methyl group retards the speed of 
sulphonation at all temperatures from 20° to 80° C. 
The retarding influence of the ortho group is one- 
third that of the para at 20° C., but diminishes 
rapidly up to a constant value at 60° C. At 40° 
C. the velocity of sulphonation of o-cresol is 0*859 
of the velocity of sulphonation of phenol, A m- 
metbyl group has a maximum effect on the speed 
of sulphonation at low temperatures, the accelera- 
tion gradually diminishing until at temperatures 
above 65° C. the 7n-methyl group has a retarding 
influence, A point of equilibrium between the 
respective effects of the ortho and meta groups and 
of the meta and para groups is reached at 70° C. 
and 100° C. respectively, at which temperatures 
sulphonation of the two isomerides process at the 
same rate. Above 70° C. the speed of sulphonation 
of o-cresol is the higher. The p-metbyl group 
exerts the. greatest relative effect, approximately 
3*75 times that of the ortho, at low temperature. 
Phenol is sulphonated at a higher rate than either 
0 - or p-cresol at all temperatures from 20° to 80° C., 
and at a lower rate than m-cresol at temperatures 
up to about 65° C. At 20° C. the order of rate of sul- 
phonation (decreasing) ia m-cresol, phenol, o-cresol, 
p-cresoI. The influence of a second methyl group 
>rtho to hydroxyl in p-cresol is further to retard 
[lie velocity of sulphonation. A second m-methyl 
^oup has a great influence than an o-methyl 
iroup but in the reverse direction, hence p-xylenol 


is sulphonated at a higher rate than phenol at 
40° C.-“P. V. M. 

Peat and shale tars: Composition of . J. 

Marcusaon and M. Picard, Petroleum, 1922, 18, 
637—638. 

Peat tar on digesting with ether gave 3% of black 
insoluble residue consisting of oxyacids and their 
esters and salts of iron and calcium. The ether 
solution was freed from bases by treatment with 
hydrochloric acid, saponified with alcoholic potash 
solution, and separated hy Spita and Honig’s 
method (J., 1891, 1039). The unsaponifiable portion 
contained 8% (on the tar) of solids, which were 
separated by acetone at —20° 0. and had an iodine 
value of 26*3 and an acetyl value of 31. The 
saponified solution, when treated with hydro- 
chloric acid, deposited 24‘5% of acid substances, 
and when these were digest^ with ether 3% of 
oxyacids remained undissolved. The evaporated 
ether extract when treated with hot benzine left 
8% of insoluble oxyacids of lower m.p. than those 
insoluble in ether; the 11*5% of matter soluble in 
benzine consisted of fatty acids of high molecular 
weight together with phenols. Shale tars tested by 
a similar method gave, as did peat tars, 16 — 22% of 
fatty and oxyacids including those present in the 
form of calcium salts, and 5% of basic s^ubstanoes. 

— H. M. 

Patents. 

Tars or oils: Process for the continuous distillation 
of . fe. Blumner. G.P. 338,846, 23.4.20. 

Tar or the like is projected in a finely divided 
form on to the bottom of a vessel containing a 
molten metal having a boiling point below the 
temperature to which the tar is to be heated. 

— L. A. C. 

Dehydration. Dehydration of pyridine. W. J. 
Huff, Assr. to The Koppers Co. U.S.P. (a) 
1,416,205 and (b) 1,416,206, 16.5.22. Appl., 27.1.21. 

(a) Pyridinb containing water is dehydrated by 
distilling off a fraction, which serves as a vehicle 
to carry off water, removing water from the dis- 
tillate, returning the pyridine distillate to the 
still, and repeating these operations until the - 
desired degree of dehydration ia attained, (d) A 
liquid of low boiling point is added to pyridine con- 
taining water in less amount than that required to 
form a binary mixture of constant boiling point, 
and serves as a vehicle to carry off the water. The 
mixture is distilled and more of the liquid added 
till the desired degree of dehydration is attained. 


Anthraquinone ; Manufacture of . Chem. 

Fabr. Worms A.-U. E.P. 169,145, 1.7.21. Conv., 

13.9.20. (0/. E.P. 156,215, 156,538, and 156,540; 

J., 1922, 407 a.) 

In the oxidation of anthracene to anthraquinone 
by means of air or oxygen in presence of oxides of 
nitrogen, if the operation is conducted in presence 
also of a readily soluble reagent which fixes nitric 
acid, e.y., podium acetate, no dehydrating agent, 
such as acetic anhydride, is necessary nor need an 
anhydrous solvent be employed. oxides of 

nitrogen may he introduced in the form of sodium 
nitrite, in which case jf acetic acid is used as the 
solvent the requisite sodium acetate will be formed 
during the reaction, or they may be introduced as 
fuming nitric acid. The yields of anthraquinone 
amount to about 95% of the theoretical, and the 
product has a purity of 97 — ^98%. — G. F. M. 
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'Sydrogenated anthraouinone dtrivatives ; Prepofra- 
tion of , Tetralin Gw.iii.b.H. G.P. 346,673, 


21.7.18. 

[ rSTBAHYDSONAPHTHALENN. Or ft Bnbstitutioil pro- 
iduct, is treated at moaerate temperaturee with 
[aromatic o-dicarboxy^lic acid anhydrides, ^ s.0-, 
iphthalic anhydride, in the presence of aluminium 
^chloride and a diluent such as benzene, and the 
'y-ketonecarboxylic acids obtained are converted 
rinto hydrogenated anthraquinone derivatives by 
treatment with condensing agents, such as fuming 
[sulphuric acid. Tetrahydronaphthalene and 
[phthalic anhydride in the presence of benzene and 
^aluminium chloride at 60° — 70° O. yield /5-tetra- 
rhydronaphthoyl-o-benzoic acid, m.p. 153° — 1^° C., 
[which on dissolving in cooled fuming sulphuric acid 
containing 25% of sulphur trioxide, with 8ubr<>- 
quent heating for 10 mins, to 100° C., yields a 
mixture of a- and ^-tetrahydronaphthanthraqui- 
Inone of m.p. 135° 0. and 211° C. respectively. 
[The isomers are separated by fractional crystallisa- 
[tion, first from benzene and then from acetic acid, 
[in both of which solvents the a-derivative is the 
more soluble. ar-2-Methylbetrahydronaphthalene, 
pp. 219° — 220° C.. prepared by the hydrogenation 
[of /3-methylnaphtnalen6 in the presence of a 
[catalyst, on treatment as above yields 3-methyI- 
ketranydro-2.1-naphthanthraquinone, m.p. 119° C. 
[The compounds serve for the manufacture of dye- 
stuffs and drugs. — L. A. C. 


IV.— COLOOBING MATTEBS AND DYES. 

f-Sydroxyhenzanthrone ; Derivatives of . 

6, G. Bradshaw and A. G. Perkin. Chem. Soc. 

Trans., 1922, 121, 911—922. 
^HyDROXTBENZANTHRONK or the corresponding 
bhydroxy derivative, when heated under pressure 
br 8 hrs. at 170° — 180° O. in the form or a 32% 
laste with aqueous sodium hydroxide and dextrose, 
jiycerol, mannitol, laevubse or erythritol (the 
..ast-named being especially effective), yields a fluor- 
escent mixtureconsisting mainly of a brown amorph- 
ous substance together with small quantities of 
hydroxybenzanthronecarboxylic acid v^ich readily 
passes into the lactone on heating. The dimethyl 
derivative of the lactone on oxidation with 
chromic acid yields methyl-2-iiiethoxyanthraquiii- 
one-l-glyoxylate, which passes by hydrolysis and 
elimination of carbon dioxide into 2-methoxy- 
anfcbraquinone-l-carboxylio acid. Small amounts 
of 2.2-dihydroxydianthraquinone and of two com- 
pounds, and CjgHjgO^, the nature of 

which is as yet uncertain, are simultaneously 
produced. — P. V. M, 

Bed dyestuff; New from quinoline, M. 

Giua. Gazz. Chim. Ital., 1922, 52, I., 349—351. 
Condensation of quinoline with either epichlor- 
hydrin or o-dichlorhydrin in presence of alkali 
hydroxide yields a dark red oily mass from which 
alcohol extracts a brownish-red compound, 
having basic properties. (0/. J.C.S., July.) 

— T. H. P. 


2-p-Dimethylaminosiyrylpyridine methiodide, Milb 
and Pope. See XXI. 

Patents. 

Trisazo dyes; Manufacture of diazotisahle . 

J. Dedichen, Assr. to A.-G. fur Anilin-Fabr, 
U.S.P. 1,416,621, 16.5.22. Appl., 15.8.21. 

Trisazo dyestuffs having the probable formula : 
(3)S0,H.0.1^.N,(1).0„H;.(4)N,(1).0,.H,. 
(6)SO.H.(4)N.(^.C,.H^.(l)OH.(3)^O.H.(7)NH, 
are prepared from metanilic acid. 1-naphthylamine, 

1- naph^ylamine - 6 - (or 7)Hsulpoonic acid, and 

2- amino-^naphthoi-6>8nlphonic acid. The pr^ucte 

dye cotton red<y^h-blue ^ades, which after diazoti- 


sation and coupling with jfl^phthol or m-tolnylene- 
diamine are changed to bluisn-grey shades. 

Jj. A. C. 

Brown colouring imifter; Production of for 

adding to margarine. A. L. Mohr, G.m.b.H. 
G.P. 350,802, 30.5.17. 

A brown colouring matter containing butyrin and 
over 10% of lecithin is prepared by extracting dry 
casein with hot ehhyl and/or methyl alcohol, and 
separating the solvent from the extract. 

— L. A. C. 

Gold compounds of Methylene Blue etc. G.P. 
347,376. See XX. 

V.— FIBBES ; TEXTUES; CELLULOSE; 
PAPEB. 

Cotton fabrics; Detection and estimation of acidity 

and alkalinity in . H. F. Coward and G. M. 

Wigley. J. Textile Inst. (Trang.), 1922, 13, 
121—126. 

Neutral cloth was prepared by exhaustively wash- 
ing two samples of pure bleached cotton fabric, one 
acid and the other alkaline, until neither fabric was 
further removed from neutrality than 0‘005% of 
alkali or acid respectively, and it was then snown 
that fabric which, after de-sizing and washing in 
water, reacts neutral to methyl red is neutral 
within 0 005% HCl or its equivalent. Acid is more 
quickly removed from a fabric by washing it with a 
solution of common salt than by means of pure 
water. The method of the British Engineering 
Standards Association used for testing aeroplane 
fabric is not suitable for estimating the abeolnte 
amount of acid or alkali contained by a fabric, since 
after washing, cotton fabric can retain 0‘05% of its 
weight of sulphuric acid, and may also react strongly 
acid to several indicators. In estimating Ae 
acidity ox alkalinity of a fabric by direct titration 
at the boiling tetoperature in the presence of the 
fabric, using phenolpthalein as inmeator, results 
correct within 0 02% can be obtained, '^en the 
acidity is determined by the standard method of 
acidimetry in which potassium iodide and iodate 
are used, less accurate though satisfactory results 
are obtained. Coloured indicators of suitable 
strength can be used for the' approximate estima- 
tion of the acidity and alkalinity of fabric by 
“spotting’* on the fabric. Approximate figures 
for the changes of various coloured indicators are 
tabulated. — A. J. H. 

Animal fibres; New protective agent [apotnsf 

alkalis] for . A. Edge. J. Soc. Dyers and 

Col., 1922, 38, 136—138. 

“Protectol A.G.F.A.” is a brown, syrupy liquid 
of neutral reaction, perfectly soluble in water and 
available in two forms — No. 1, which is precipitated 
by alkali carbons^, and is intended for use in the 
presence of alkali hydroxides, and No, 2, which is 
not precipitated by carbonates or sulphides. These 
liquids, when used in the proportions of ^ to 14 oz. 
per gall., protect animal tissues, such as fibres, 
wool, silk, hajr, fur, skin, and leather, from the 
destructive action of alkaline baths. After the 
addition of Protectol, wool, union goods, silk, and 
fur can bo subjected to the action of alkaline dye- 
baths without injury to the animal fibre. Protectol 
can also be employed in the drumming of silk with 
caustic soda and in the “ liming ” of skins with 
sodium sulphide, — J. F. B. 

Cellulose; Behaviour of oxidised . E. Knecht 

and F. P. Thompson. J. Soc. Dyers and Col., 
1922, 38, 132—136. 

Cotton yam was treated in the presence of 7*5% 
sulphuric acid in the cold, with increasing quanti- 
ties of permanganate up to 1 atomic equivalent of 
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active oxygen. The copper values’’ of the 
oxidised celiuloeea were determined, and it was 
found that with the consumption of small propor- 
tions of oxygen, up to i atom, the increase of the 
“ copper value ’’ waa almost proportional to the 
oxygen consumed; beyond that the increase in 
“ copper value ” was far leas rapid. The consump- 
tion of i atom of oxygen gave a product with copper 
value of 12'7, and this only rose to 14*0 with the 
further consumption of ^ atom. Thus it appears that 
the initial action of the oxidising agent results 
mainly in the formation of aldehydic or ketonio 
groups, while the later action is complicated, pos- 
sibly by the production of carboxylic groups. In 
order to determine whether the oxidation had taken 
place at the expense of the hydroxyl ^oups of the 
cellulose, esters wero'prepared under identical oon- 
ditioDs from the original and oxidised celluloses. 
The results of acetylation were inconclusive, both 
celluloses being esterified to approximately the same 
extent when sufficient time was allowed. The 
oxidised cellulose, however, was aoetylated rather 
more slowly than the original, and was consider- 
ably hydrolysed to products soluble in water. On 
nitration the oxidised cellulose showed a very dis- 
tinct suppression of the hydroxyl activity, yielding 
nitrates containing only 11*5% of nitrogen with acid 
mixtures which gave nitrates with 13*4% of nitrogen 
from the original cotton. — J. F. B. 

Thiosulphates and polyihiomtes in acid calcium 

bisulphite solution. Sieber. See VII. 

Ultra-violet light in analysis. Kitching. See XXIII. 

Patents. 

Cotton substitutes: Manufacture of . B. 

Possanner von Enrenthal. E.P. 156,710, 7.1.21. 

Conv., 24.11.19. 

Cotton substitutes suitable for the manufacture of 
paper, nitrocellulose, etc., and having a uniform 
strength and staple so that they can be spun by 
the usual methods, are obtained from various plants 
and waste such as linseed and hemp seed, straw, 
jute, reeds, nettles, potato hanlm, w’illow bark, 
agave, and the like by the following method; — The 
fibrous material is steeped for 3 — 6 days in water at 
30® — 50® C. and allowed to ferment until incrust- 
ing substances are partially decomposed. It is 
then thoroughly washed in water, hydrolysed by 
treatment for several hours with dilute solutions 
containing free mineral or organic acids or their 
acid salts at temperatures not exceeding 40® C., 
washed free from acid, and afterwards treated with 
dilute solutions of alkalis, such as caustic soda, 
sodium carbonate, ammonium compounds, lime, 
etc., at temperatures not exceeding 50® C. for one 
or several days, whereby tlie fibrous material is 
“ opened up ” into flexible single fibres which are 
then thoroughly washed and dried at a low tempera- 
ture. The fibrous material is more satisfactorily 
purified if it is subjected, between the operations 
of hydrolysis and opening-up, to the action of 
organic solvents, such as ether, benzol, alcohols, 
carbon bisulphide, acetone, etc. — A. J. H. 

Lubricant [for yarns and weaving machines!. L. 

Minton. E.P. 179,344, 17.2.21. 

A LTjBEiiCANT foT yams and fibrous material, as 
well as for machines employed for weaving such 
materials, is composed of a mixture of powdered 
mica and one or more metals, in the form of powder, 
having lubricating properties similar to those of 
aluminium (c/. E.P. 140,170; J., 1920, 360 a), such 
as tin, zinc, copper, silver, and platinum. Suitable 
proportions are equal parts of mica and metal. The 
mixture may be used dry or combined with an 
oleaginous base such as tallow, soap or the like to 
form a paste.— F. G. P. R. 


Fibrous material; Froeess of retting . Aktie- 

holaget CelluloBa. G.P. ^2,121, 26.6.18. Conv., 
10.5.17. 

FiBRora material is steeped, at a teoaperature above 
90® C., in a liquor of sp. gr. 1’074 — X'lOO, prepared 
by a^ing fresh alkali hydroxide to waste li^or 
from a previous treatment of similar material. The 
fibres retain their durability and do not darken 
in colour. — ^L. A. C. 

Fibrous material; Production of from plants. 

Ncssel-Anbau-G.m.b.H. G.P. 343,173, 11.6.16. 
Addn. to 312,381 (J., 1920, 13 a). 

Aftek treating plant material by the process 
described in the chief patent, the liquor is removed 
from the vessel, and the material is covered with 
an oil emulsion and boiled for 4 to 24 hrs., whereby 
the whole of the fibrous content is disintegrated 
into the elementary fibres. — L. A. C. 

Textile fibres; Production of from the stems of 

nettles and other plants. J. Elster. G.P. 343,256, 

I. 4.19. Addn. to 305,049 (J., 1921, 689 a). 
Plant stems, after treatment with sodium carbon- 
ate solution and previous to subsequent treatment 
as described in the chief patent, are steeped in hot 
sodium hvdroxide solution and then rinsed in water. 

— L. A. C. 

Textile fibres; Production of from typka, 

rashes, and the like. Faserwerke, G.m.h.H. G.P. 
343,340, 21.11.19. 

Typha, rushes, and similar plants are successively 
boiled with dilute aqueous sodium hydroxide to 
loosen the fibres, and treated with a hot, strong 
solution of an alkali hydroxide. — L. A. C. 

Textile fibres and half-stuff suitable^ for paper 

manufacture; Simultaneous production of 

from reeds and the like. L. B. von Ordody, and 
B. Schottik und Co. G.P. 345,401, 14.7.18. Addn. 
to 285,539 (J., 1915, 1138). 

Reeus and similar plants are cut up into lengths 
of about 1 m., and the leaves are removed and 
bound together with the stems into bundles, and 
steeped for 21 to 30 days. After drying and again 
steeping they are bruised, treated for 1 — hre. 
with an alkali hydroxide solution of 1*0 — 0*6® B. 
(sp. gr. 1*007 — 1*005) under a pressure of 3 — 4 atm., 
treated with dilute acid, boiled with water, washed 
with cold water, and subsequently treated as 
described in the chief patent. — L. A. C. 

Sulphite-cellulose waste liquors and similar solu- 
tions; Apparatus for evaporating . F. 

Paschke. G.P. 345,192, 17.1.20. 

A CHA31BER provided with a chimney contains a 
screw conveyor or several superposed screw con- 
veyors in clo'^ed casings for transferring the liquor 
from one part to another. The top casing is pro- 
vided with an outlet for gases and vapour, and 
the lowest discharges into a receiver provided with 
an inlet for the hot gases. — L. A. C. 

Drying webs of paper, fabric, or the like; Appa- 
ratus for . B. F. Sturtevant Co., Assees. of 

J. 0. Ross. E.P. 156,480, 5.1.21. Conv., 8.12.13. 

Drying cylinders [for fabrics'] and the like. A. 
Newton. E.P. 179,621, 6.2.21. 

Making road surfaces. E.P. 179,480. See IX. 

Lacquers from nitrocellulose. G.P. 350,973. See 
XIII. 

Lacquers from cellulose esters. G.P. 351,228. See 
XIII. 



Voi. XLL, No. 13.] Cl- VI.— BLEACHING ; DYEING, Ac. Ci- VII.— ^ACIDS ; ALKALIS, &c. 499 A' 


VI.-BLEACHIN6; DYEING; PBINTING; 
FINISHING. 

Protective agent for animal fibres. Edge. See V. 
Patknt. 

iUk, to he dyed black; Process of toeighting or 

charging . A. W. Schmid. U.S.P. 1,417,206, 

23.5.22. Appl., 18.2.22. 

Ur.g is weighted by the usual tin-phosphate process, 
,iid then treated in a boiling foam bath containing 
hsematein, to which chrysalides boiled up in water 
have been added. — ^A. J. H. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Poia&h brines; Evaporation of at Deep Springs 

Valley. Galifomia. L. A. Palmer. Chem. and 
Met. Eng., 1922, 26. 1034—1037. 

A NATURAL brine with sp. gr. 1*2896 and containing 
7*27% KCI, 11-53% NaCi, 8-88% Na^SO*, 5*36% 
NajCO,, and 0*70% NaaB^O, is pumped into vats 
and cooled to 10® C. in order to effect the crystallisa- 
tion of the greater part of the sodium snjphate and 
some of the sodium carbonate. The remaining brine 
is mixed with mother liquor from a final crystalli-sa- 
tion and treated in a single-effect evaporator heated 
by steam. The production of foam during distilla- 
tion is prevented by the introduction of ** slop 
distillate in order to increase the surface tension 
of the liquor, and by strips of sheet lead suspended 
from the steel-work of the evaporator, whereby oxy- 
chlorides are formed by electrochemical action and 
oxidise the organic matter which causes foaming. 
Bodium chloride, sulphate, and carbonate crystallise 
in the evaporator and are removed. The enriched 
liquor containing 22% KCI is passed through a 
screen into crystallising tanks. As tho solution 
cools potassium chloride and borax crystallise 
together and are removed from the mother liquor 
before carbonates and sulphates are deposited. 
The crystals are heated by steam so that the borax 
dissolves in the entrained liquor and its own water 
of crystallisation. The potassium chloride cry’stals 
arc then separated in a centrifuge and washed with 
a jet of wet steam, — H. Hg. 

Heterogeneous equilibria. The ternary system 
sodium sulphate — sodium carbonate — water, 
A. E. Dawkins. Chem. Soc. Trans., 1922, 121, 

776—781. 

The isothermal equilibria of the ternary system 
sodium sulphate, sodium carbonate^ water at 
19’1® C. are represented on the triangular co- 
ordinate system by two liquidus curves inter- 
secting at an invariant point determined by the 
presence of two series of solid solutions in equili- 
brium with the solutions represented by the liquidus 
curves. The composition of the limiting solid solu- 
tions in mutual equilibrium at the invariant point 
is sodium carbonate 2*0% and sodium sulphate 
1*9% by weight. The isothermal diagram at 50° C. 
consists of a three-branched liquidus curve inter- 
secting in two invariant points, and three solidus 
curves representing three corresponding solid solu- 
tions. The compositions of the invariant solutions 
are: — Sodium sulphate 23-10%, sodium carbonate 
10'21%, and sodium sulphate 6*87%, sodium 
carbonate 2852% by weight. — P. V. M. 

Thiosulphates and polythionates; Occurrence of 

in sulphite-liquor \acid calciuin bisulphite 

solutionl. R. Sieber. Zellstoff u. Papier, 1922, 
2, 51—56, 106—114. 

When sulphite solution is prepared by the use eff 
gases obtained by the complete combustion of 


sulphur or pyrites, it invariably contains small 
I quantities of thiosulphate. If the gases are care- 
fully filtered before passing into the solution, then 
1 the whole of the sulphur can be aocoanted for as 
i sulphite and sulphate, no thiosulphate Wng pro- 
I duced. Hence the presence of thiosulphate is 
i attributed to the presence of traces of free sulphur 
I which has sublimed and is carried over by the gases, 
j The results are similar whether the gases are 
j absorbed by lime or by calcium carbonate. When 
I sulphur dioxide containing free sulphur is passed 
i into milk of lime, thiosulphate is produced, which 
I in presence of excess of sulphur dioxide gives rise 
I to polythionates. Of the calcium polythionates, 
j only the trithionate is stable. Gases obtained by 
the roasting of pyrites may contain small amounts 
of arsenious oxide and selenium dioxide, and 
experiments show that arsenious oxide in presence 
of sublimed sulphur does not prevent the formation 
of thiosulphate and polythionates. When sublimed 
sulphur is entirely absent, arsenious oxide only 
gives rise to small traces of thiosulphate and poly- 
thiunutes. In the case of selenium dioxide, noth 
thiosulphate and polythionates are produced, even 
in the absence of sublimed sulphur, whilst in the 
presence of sublimed sulphur the amount of poly- 
thionate increases, the thiosulphate only changing 
slightly. A method is suggested for the estimation 
of thiosulphate and polythionates in which the 
thionates are reduced by aluminium and hydro- 
chloric acid in an atmosphere of carbon dioxide, 
the sulphur being evolved as hydrogen sulphide, 
and estimated by passing through standard iodine 
solution. The results obtained are compared with 
those obtained bv a modification of Sander’s 
i method (c/. J., 1918, 731 a ; 1919, 412 a).— J. B. F. 


I Polythionates: Anedysis of . A. Kurtenacker 

and A. Fntsch. Z. anorg. Chem., 1922, 121, 
j 335—343. 

'■ Tetrathionates in neutral solution react quantita- 
! tively with a cyanide to form thiosulphates (J., 
i 1921, 622 a), and trithionates react quantitatively 
' with cyanides in hot alkaline solutions to form 
I sulphit^ (c/. Kasebig, J., 1920, 18 a). The latter re- 
action is incomplete in neutral solutions, and 
tetrathionates in alkaline solutions give sulphites as 
well as thiosulphates, hence treatment with cyanide 
is unsuitable for the estimation of a mixture of the 
two polythionates. The estimation of a mixture of 
polythionates by means of a sulphite as recom- 
mended by Haschig was found to be unsatisfactory. 
The method of Riesenfeld and Feld (J., 1922, 55 a) 
was also tested. In the absence of other polythion- 
ates the trithionate reacts quantitatively with 
copper sulphate, but the estimation is not applicable 
to mixtures. A tetrathionate boiled for i hour with 
copper sulphate gave a precipitate of copper sul- 
phide and sulphur in proportions corresponding to 
1 the decomposition of the tetrathionate as follows, 

' S, 0 /=^S 30 ,'’+S. The authors found, contrary to 
! the results of Riesenfeld and Feld, that tetra- 
1 thionates are quite stable, A solution showed no 
decomposition after standing for 14 days, the 
: instabilitv reported being due to impurities. 

— W. T. 

i Motho'-of-pearl; Attempts at a synthetic manu- 

facture of by production of chemical tracery. 

Clement and Riviere. Comptes rend., 1922, \74, 
1353—1366. 

If calcium carbonate is precipitated in the presence 
; of colloidal protein material, such as gelatin, in 
; thin layers, a deposit is obtained having a nacreous 
structure. The deposit becomes opaque on pro- 
j longed drying at 50° C. just as pearl or mother-of- 
I pearl “dies” when strongly dried. These experi- 
! merits support the accepted views as to the physical 
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and chemical composition of mother-of-pearl end 
fine pearl. — W. 6. 

Phosphoreseenf zinc ndphide. A. A. Gnnta. 

Comptes rend., 1922, 174, 135ft— 1358. 

The wurtzite and sphiderite forms of zinc sulphide 
prepared by heating the precipitated sulphide are 
both phosphorescent. The^j^osphorescence of the 
wurtzite form is the more persistent, hut in both 
cases decrease of luminous intensity is 

extremely rapid. Under the influence of heat and 
shock the two varieties are very thermoluminescent 
and triboluminescent. — W. G. 

Minerals; Attach of by bacteria. Oxidation 

of blende. A. Helbronner and W. Rudolfs. 
Comptes rend., 1922, 174, 1378 — 1380. 

Cebtain bacteria (cf. Lipman and others, J., 1922, 
187 a; E.P. 161,553; J., 1922, 112 a) have been found 
which are capable of converting blende into zinc 
sulphate, and the zinc rendered soluble in this 
manner does not prevent the further action of the 
bacteria. The oxidation is favoured by the presence 
of sulphur, and under such conditions the bacteria 
are able to convert natural zinc silicate or carbonate 
into sulphate. In minerals containing both zinc and 
lead as sulphides the zinc is converted into sulphate 
to the exclusion of the lead, and hence this 
furnishes a means of separating these two metals. 

— W. G. 

Vanadie acid solutions; Beduotion of with 

mercury. L. Vf. McCay and W. T. Anderson, 
jun, J. Amer. Chem. S^., 1922, 44, 1018 — 1021. 
{Cf. J., 1922, 140 a.) 

When vanadie acid in the presence of sulphuric or 
hydrochloric acid is vigorously shaken with 
mercury it is reduced according to the e<)uation 
2HV0,-(-2Hg+3H,S0,=2V0S0.-l-Hg,Sq.-t-4H,0. 
If the solution before snaking is mixed with a little 
more sodium chloride than is equivalent to the 
mercurous sulphate formed the whole of the 
mercury is precipitated as mercurous chloride and a 
blue solution left which may be quantitatively 
titrated with permanganate according to the 
equation , lOV OSO, 4- 2KMn0,-fl2H,0= lOHV O, + 
K,S0,+2MnS0,-|-7H,80,. The following method, 
based on the above reactions, is described for the 
estimation of vanadie acid. The solution of vanadie 
acid containing sulphuric acid and the requisite 
amount of sodium chloride (0'3 g. for each 50 c.c. of 
NflO permanganate used) is diluted to 100 c.c., 
and 'vigorously shaken in a stoppered bottle 
with 20 c.c. of mercury for 5 mins. The liquid 
above the grey mercury mixture is decanted into a 
small 'heaker and poured through a suction filter. 
The residue in the hottle is washSl four times by de- 
cantation, 20 c.c. of water being used for each wash- 
ing, and the washings are severally decanted into 
the heaker and then through the filter. The total 
filtrate is diluted to 250 c.c., heated to 80°— 90° C., 
and titrated with permanganate to the faintest 
pink. The whole process may be completed in 
30 mins.; it gives results which are identical with 
those obtained by the sulphur dioxide method, and 
since uranic and arsenic acids are not reduced by 
mercury it may be employed in the presence of 
these acids. — J. F. 8. 

Colloidal ferric hydroxide, cduminium hydroxide, 
and silicic acid; Centrifugal method for prepar- 
ing . B. Bradfield. J. Amer. Chem. Soc., 

1922, 44, 965—974. 

Colloidal ferric hydroxide, aluminium hydroxide, 
and silicic acid may be prepared from the freshly 
formed precipitates by removing the excess of pre- 
cipitating agent by a very thorough washing, 
which is adiieved by means of a centrifuge rotat- 
ing at 82,500 revs, per min. This method has 


many advantages over tiie older methods. The 
removal of the electridytes formed on precipitation 
is more complete ; the edition of a peptising agent 
and its subsequent incomptote removal by either 
prolonged boihng or dialysis is unneo^ary; sols 
of a more uniform degree of _ dispersion can be 
prepared, since particles of similar size and of 
similar degrees of hydration are deposited in the 
same zone of the centrifuge bowl; sols of any 
desired concentration from a semi-gel to the merest 
trace can be prepared by the addition of water to 
the more concentrated form,, and all concentrations 
are very stable. Aluminium hydroxide precipi- 
tated by ammonia in the presence of an excess of 
sulphate ions is not irreversible. — J. F. 8. 

Iteduction of oxides by hydrogen. E. Berger. 
Comptes rend., 1922, 174, 1341 — ^1343. (0/. J., 
1914, 752; Sabatier and Espil, J., 1914, 351.) 
Feom a repetition of previous work, using samples 
of nickel oxides prepared in different ways, it is 
shown that the discontinuity in the velocity curves 
occurs at different stages in the reduction, varying 
with the sample of oxide used. This discontinuity 
cannot, therefore, as was previously thought, be 
explained on the basis of the formation of an 
intermediate oxide, and doubt is accordingly ex- 
pressed as to the existence of suboxides of nickel. 

— W. G. 

Scandium; Extraction and purification of 

from thorveitite from Madagascar. P. and G. 
Urbain. Comptes rend., 19^, 174, 1310 — 1313. 
The mineral is fused with sodium hydroxide and 
the residue left after extracting the melt with 
water is dissolved in the smallest possible quantity of 
sulphuric acid. From this solution the rare earths 
are precipitated as fluorides by the addition of an 
excess of hydrofluoric acid. The fluorides are de- 
composed by sulphuric acid, and scandium bi- 
sulphate crystallises out on concentrating the 
solution. The sulphates are converted into nitrates 
by way of the hydroxides and the solution 
of nitrates is concentrated on a water bath until 
it is free from excess acid. To the concentrated 
solution an excess of powdered potassium sulphate 
is added until the solution is saturated with this 
salt. After three days the double scandium potas- 
sium sulphate is filtered off and washed with a 
saturated solution of potassium sulphate. Any 
scandium remaining in the mother liquors is re- 
precipitated as hydroxide and passed through the 
same process. The double sulphate may be dis- 
solved in aqueous ammonium carbonate and from 
the solution, on wanning, scandium hydroxycar- 
bonate is precipitated. The residue of the scandium 
in the mother liquors may be recovered by con- 
version into its acetylacetonate, which is soluble 
in chloroform and sublimes when heated in a 
vacuum at 200° C. — W. G. 

Platinum; Mode of action of in (^gen- 

hydrogen catalysis and the application of 
titanium sulphate for the control of the course 
of the change. K. A. Hofmann. Ber., 1922, 
SS, 1265—1274. 

Sensible quantities of hydrogen peroxide are pro- 
duced in the surrounding acid during the catalysis 
of dissolved molecular oxygen and activated 
hydrogen at platinum surfaces only when the re- 
ducing power of the hydrogen-platinum electrode 
is abnormally reduced, when the liquid supound- 
ing the pole contains large amounts of dissolved 
oxygen, and when the pole is as free as possible 
from oxides of platinum. It is highly probable 
that the hydrogen-oxygen catalysis process nor- 
mally in two stages 0,-l-2H=H,0, and H,0,-|-2H = 
2H,0. The velocity of the second action at an 
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biv€ platinnm surface is, boirerer, so great that 
drogen peroxide does not escape ^ into the 
rrounding liquid. A specific reducing action 
rards a third substance of hydrogen peroxide, 
lich is liberated at the best only in minute traces, 
not to be expected under any circumstances, 
irther, the reduction potential of hydrogen 
roxide is much less than the potential of 
drogen activated at a platinum surface. In 
eparative or other work in which reductions are 
effected with activated hydrogen, the use of 
id titanium sulphate is recommended for in- 
bating the conditions favourable to maximum 
iuction or for controlling the course of the 
ange, since the activity of the system is readily 
own by the formation of the characteristic violet- 
own solutions ' of the sulphate of trivaient 
anium. In addition, it is to be expected that 
e reduced titanium will both accelerate and i 
gulate the reducing action, since reduced | 
anium solutions have been frequently successfully ! 
liised as reducing agents.— H. W. 

Patents- 

dphuric acid; Process for distillino . Chem. ! 

Fabr. Wcissenstein Ges. E.P. 163,685, 23.3.21. ' 
C!onv., 21.6.20. ! 

JBE sulphuric acid is obtained by distillation of I 
bhnical sulphuric acid by using as heating bodies | 
Kbtrical resistances disposed above the surface of I 
e acid in a cylindrical stoneware pot. The top | 
per of the acid is thus heated by radiation so that j 
Bporation proceeds only on the surface, and it is j 
: necessary to heat to boiling temperature the I 
ole of the acid contained in the pot. In addition i 
platinum^ the resistances may be made of i 
terials which are not acid-proof, e.g., nickelin or 
B, without any formation of sulphur dioxide by 
iomposition of the sulphuric acid vapour. 

— H. R. D. 

^rockloric acid; Method of making . C. P. 

Townsend, Assr. to Hooker Electrochemical Co. 
tJ.S.P. 1,414,762, 2.5.22. Appl., 1.3.20. 

BODY of hydrogen is confined in a closed system to 
lich chlorine is suplied at a substantially constant 
te. Combination of the two gases is effected and 
,e resulting hydrochloric acid withdrawn from the 
stem. The desired pressure within the apparatus 
maintained by regulating the supply of hydrogen. 

— F. G. P. R. 

mmonia; Becovery of from peat and the like. 

P. Brat. E.P. 159,194, 17.2.21. Conv., 18.2.20. 
{Cf. E.P. 157,745-6 and 159,193; J., 1922, 371 a, 
462 a.) 

RE material is subjected to a pressure of at least 
atm. at a temperature of 170® — 200® 0., in the 
resence of water and one or other of the following 
isic substances : — barium, strontium, or mag- 
bslum oxide, alumina, or alkali aluminate. A 
hydrocarbon ” having a high boiling point, such as 
tch, is added to the residue and after vaporising 
10 water the hydrocarbon, contained in the peat is 
covered by distillation at 200® — 700® C. — H. R. D. 

mmonia; Process for separation of from the 

gaseous mixture obtained in the synthetic pro- 
duction of ammonia from nitrogen and hydrogen. 
Metallbank und Metallurgische Ges. A.-G. G.P. 
343,320, 15.8.14, 

BE ammonia is obtained in the form of a mist or 
g, e.g.j by conversion into an ammonium salt, and 
then separated by electrical precipitation. 

— H. R. D, 


Ammonium sulphate and other salts; Apparatus for 

drying . J. B. Hansford. E.P. 179,723, 1.3.21. 

The material to be dried is alternately spread by 
centrifugal force over a heated tray rotating on a 
vertical shaft, and turned over and piled into heaps 
by the action of plough-shaped scrapers. By means 
of rollers, the load on which can be varied, the 
crystals are subjected to a crushing action. The 
dried material is ejected from the tray by increasing 
its speed, thus causing the material to fall over the 
edge of the tray into an annular receptacle below, 

— H. R. D. 

Ammonium chloride; Process of recovering 

from solution. N. T. Bacon, Assr. to The Solvay 
Process Co. TJ.S.P. 1,416,772, 23.5.22. Appl., 
27.12.19. 

Solutions of ammonium chloride are evaporated so 
as to precipitate ammonium chloride, free ammonia 
being maintained in the solution. — J. S. G. T. 

Calcium nitrate; Process for manufacture of . 

Aluminium-Industrie A.-G. E.P. 163,330, 5.5.21. 
Conv., 19.6.20. 

Nitric acid obtained from the nitrogen of the air 
is concentrated to a strength of 95 — 95% mono- 
hydrate and mixed continuously with powdered 
limestone, e.g.y 13 pts. by weight of acid with 11 — 12 
pts. of limestone, according to the purity of the 
latter. By maintaining the temperature at 60® — 80® 
C. the product obtained leaves the apparatus in a 
pasty torm and hardens on cooling; it contains 
75 — of pure calcium nitrate. — H. R. D. 

Sodium cyanide; Process for moduction of . 

Deutsche Gold- und Silber-Scneide-Anstalt, vorm. 
Rdssler. E.P. 164,719, 22.4.21. Conv., 10.6.20. 
SoLunoNS containing sodium cyanide and sodium 
chloride, as obtained, for example, in the produc- 
tion of sodium cyanide from calcium cyanamide, 
are cocentrated, with or without the addition of 
more sodium cyanide, until saturated with cyanide, 
whereupon the bulk of the sodium chloride is 
dep<»ited leaving a solution which can be used as 
such or treated for the recovery of solid sodium 
cyanide. — H. R. D. 

Slate; Treatment of [/or recovery of pothssium 

and aluminium aalf?]. C. R. Hayward and H. M. 
Schleicher, Assrs. to The American Metal Co., 
Ltd. U.S.P. 1,415,346, 9.5.22. Appl., 4.3.20. 
i Potassiferous slate is treated with sulphuric acid 
j at an elevated temperature, the soluble sulphates 
! thus formed are leached out with water, and 
j potassium alum recovered from the solution by 
I crystallisation. — F. G. P. R. 

I Sulphur dioxide; Process for enriching metallur- 

gtcal gases containing . G. C. Howard, 

Assr. to American Smelting and Refining Co. 
U.S.P. 1,417,066, 23.5.22. Appl., 29.11.18. 
Furnace gases containing a relatively low propor- 
tion of sulphur dioxide are mixed with sulphur 
dioxide expelled from an aqueous solution. 

I — B. M. V. 

j Sulphur dioxide; Process for recovering from 

waste metaUuTgical gases. G. C. Howard, Assr. 
to American Smelting and Refining Co. TJ.S.P. 
1,417,067, 23.5.22. Appl., 6.3.19. 

A SOLUTION containing sulphur dioxide is passed 
counter current through a mixture of sulphur 
dioxide gas and water vapour, and the sulphur 
dioxide subsequently recovered from the solution. 

— B. M. V. 
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Sodium carbonate sulphate; Procest of recovering 

from saline waters. G. B. Burnham. 

U.S.P. 1,417,139, 23.5.22. Appl, 30.6.19. 
Seables T.aicb brine is slowly eyaporated until 
saturated with sodium carbonate sulphate, which 
crystallises out on continuing the evaporation. 

— H. R. D. 


Sulphur; Process for making from sulphur 

dioxide. G. O. Howard, Assr. to The American 
Smelting and Refining Co. U.S.P. 1,417,068, 
23.5.22. Appl., 9.9.18. Renewed 28.11.21. 

See E.P. 144,306 if 1920; J., 1921, 735 a. 

Separating solids by crystallisation. E.P. 179,287. 


Sulphur; Recovery of from gases [containing 

hydrogen sulphide^. H. Frischer. G.P. 350,271, 
26.11.19. 

Gases containing hydrogen sulphide, either alone 
or mixed with oxygen, are passed through strongly 
acid solutions of cupric salts capable of reduction 
by hydrogen sulphide. The formation of sulphur 
may be accelerated by the addition of salts, e.g., 
alkaline-earth salts, which are not attacked by 
hydrogen sulphide. — L. A. 0. 1 

Sulphur; Recovery of from gases. Hinsel- 

mann, Koksofenbauges. m.b.il. G.P. 350,272, 

17.9.20. 

Matekial for removing sulphur from gases is kept 
in motion and in suspension in the gas during the 
process and during subsequent regeneration by ; 
treatment with air. — L. A. C. 

Hydrogen sulphide; Removal of from gases, i 

Ges. fur Kohlentechnik m.b.H. G.P. 350,325, ; 

25.3.20. : 
Gabes are scrubbed with ammoniacal solutions of : 
copper salts, and the sulphides produced in the 
liquor are oxidised at normal temperature to sul- 
phates by treatment under pressure with gases 
containing oxygen. — L. A. C. 

Percarbonates and perborates; Electrolytic process ; 

of manufacture of from solutions of alkali i 

carbonates and borates. Deutsche Gold- u. : 
SilW-Scheide-Anstalt, vorm. Rossler. G.P. 
350,986, 25.3.19. 

Substances, such as fluorides or perchlorates, . 
which increase the anode potential, are added to , 
the electrolyte. — j. S. G. T. 

Potassium salts; Process and apparatus for manu- 

fac^ring of varying grain size by cooling 

hot liquors in vacuo. Maschinenbau A.-G. ; 
Balcke. G.P. 351,281, 25.2.19. 

Hot stagnant liquor is cooled in shallow vessels, 
and the pressure in the cooling chamber is gradu- ; 
ally reduced to the highest vacuum attained. The 
period taken in reducing to the highest vacuum is ; 
controlled by a throttle valve or similar device ; 
disposed between the cooling chamber and the con- 
denser employed, and is determined according to 
the size of crystal to he produced. — J. S. G. T. 


See I. 

Water-glass. G.P. 346,237. See He. 
iime kiln. U.S.P. 1,416,657. See IX. 


VIII.- GLASS; CERAMICS. 

Patents. 

Glass composition. H. T. Bellamy and B. T. Sweely 
Assrs. to Western Electric Co. U.S.P. 1,415,980, 
16.5.22. Appl., 20.3.20. 

A niNDEB for compositions of high resistance is 
made of a non-electrolytic glass composed of barium 
and calcium silicates and borates. — A. B. S. 

Silica bricks; Manufacture of . H. Koppers. 

G.P. 345,949, 17.4.20. 

Impube quartzite rock and “ crater cement ” are 
finely ground with water, and the mixture made 
into' bricks which have a high silica content. 

—A. R. P. 

Bauxite; Manufacture of objects of dense structure 

from . Dynamidon-Werke Engelhorn und 

Co. G.P. 346,944, 24.10,16. 

Bobnt bauxite in a finely-ground condition is 
moulded into the desired shape and the object 
burnt in a reducing atmosphere. A portion of the 
burnt bauxite may be replaced by finely-ground 
raw bauxite. 

Enamels, glazes and like substances; Coating heat- 

resisting articles by spraying with . N. 

Meurcr. E.P. 179,216, 27.11.20. 

Abticles are glazed or enamelled by spraying them 
with a powdered material, which is forced by means 
of gases under pressure through a flame which melts 
the powder and raises the temperature of that part 
of the article on to which the spray impinges to the 
melting point of the enamel or glaze. The spray- 
ing device consists of a container for the powder, 
an arrangement resembling a blowpipe, and pipes 
which deliver compressed oxygen or air into the 
container, stirring up the powder and then carry- 
ing it downward through other tubes to the flame 
extending from the nozzle of the blowpipe, and so 
on to the articles to be coated. — A. B. S. 


Nitrous gases; Manufacture of concentrated . 

Norsk Hydro-Elektrisk Kvaelstofaktieselskab. 
E.P. 156,799, 7.1.21. Conv., 6.10.15. 

See U.S.P. 1,291,909 of 1919; J., 1919, 285 a. 


Enamel for coiiling the surfaces of sfenm-enqines 
liable to corrosion. H. Willmer. G.P. 350,770, 
27.10.20. 

An enamel which is not decomposed by steam con- 
tains either no alkalis, or only such as are intro- 
duced by the felspar or cryolite used^ — L. A. C. 


Nitric acid; Process of converting nitrous gases into i 

eonrentrated . Norsk Hydro-Elektrisk 1 

Kvaelstofaktieselskab. E.P. 1-56.800, 7.1.21. I 
Conv., 22.5.15. | 

See U.S.P. 1,197,29.5 of 1916; J., 1916, 1260. j 

Aluminium chloride; Production of . Armour | 

Fertilizer Works, Assees. of E. C. Baum and ' 
D. 0. Jones. E.P. 160,759, 11.2.21. Conv., 
24.3.20. 

See U.S.P. 1,372,332 of 1921; J., 1921, 346 a. 


Tungsten or molybdenum carbide; Process for 
nuiking blocks of any form or desired size from 

or from a mixture of this carbide for tools 

and ariicles of all kinds. Process for the manu- 
facture of pieces of tungsten or molybdenum 
carbide of any desired size. Lohmann-Metall 
G.m.b.H^ formerly Voigtlander und Lohmann 
Metall Fabrikations Ges. E.P. 167,747 and 
157,750, 10.1.21. Conv., 2.1.14 and 16.4.14. 

See G.P. 289,066 and 286,184; J., 1916, 423; 1915, 
12.50. 
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IX.— BUIIJ>1HG HATEBIALS. 

Patents. j 

Mortar, cement, concrete and the like; Proceas for i 
rendering suitable for the execution, in a , 

durable and^Uable manner, of waterproofing , '■ 
hydraulic and like work, such as preventing wader 
tram percolating through walls and the like. 
K. Winkler. E.P. 167,138, 1.2.21. Conv., 26.7.20. 
Mobiab, cement, or concrete is gauged with a 
solution of calcium chloride of 26° B. (sp. gr. 1'22) 
instead of with water. A small proportion of one or 
more of the following may also be added : strontium, 
potassium, and manganous chlorides, calcium, 
strontium, and magnesium nitrates, manganese 
dioxide, harium peroxide, chromic oxide, antimony 
oxide, butter of antimony, manganese borate, 
sugar, coal, cinders, calcspar, felspar, bauxite, 
fluorspar. A cement so treaW bepns to set in 

2 5 mins., and is hard within half an hour. Its 

resistance to compression after 3 days is equal to 
that of ordinary cement after 20 days and con- 
tinues to increase. Its resistance to bending is 
about double that of ordinary cement. Its con- 
stancy of Tolume is exceptional, and it is completel.v 
waterproof. — A. B. 6. 

Eotary [cement] furnaces. S. B. Xcwberry. 
E.P. 179,272, 31.1.21. 

A BOTART kiln is provided with an inner cylinder of 
refractory material, which is attached to and 
rotates with the outer cylinder. The inner 
cylinder may extend about half-way along the outer 
cylinder, and beyond it through a chamber at the 
base of the chimney. The material to be heated 
passes through the inner cylinder, and the hot kiln 
gases pass through the annular space between the 
cylinders so as to preheat the contents of the inner 
cylinder. The gases and volatile matter in the inner 
cylinder are drawn out by means of a fan, and any 
useful products in them may be recovered. The 
object of the device is to enable a mixture of fuel 
and cement material or fireclay to be burned in a 
rotary kiln, and to recover any condensable pro- 
ducts, particularly oil and ammonia. A supple- 
mentary supply of fuel can be used at the discharge 
end of the kiln.— A. B. S. 


Wood; Proceas for seasoning . A. O. Crail. 

U.ftP. 1,416,269, 16.6.22. Appl., 26.11.20. 

Tens wood is boiled in a 5% solution of common salt 
for 6 hrs. and then transferred immediately to a 
kiln where it is heated for 42 hrs. at 250° P. 
(120° C.).— A. B. P. 


X.-HETALS; METALLUBGY, INCLUDING 
ELECTBO'METALLDBGT. 

Iron-carbon-oxygen and iron - hydrogen - oxygen ; 

Equilibria in the systems and the free 

energies of the oxides of iron. E. D. Eastman. 
J. Amer. Chem. Soc., 1922, 44, 975—998. 

Febbic oxide and ferrosoferric oxide at 1100° C. and 
above form a continuous series of solid solutions, 
though there are indications that below 1000° C. 
they may not be soluble in each other in aU propor- 
tions. Ferrosoferric oxide and ferrous oxide up to 
1100° C., at least, do not form a series of solid solu- 
tions though they do dissolve in each other to a 
limited extent. Ferrous oxide appears to be soluble 
in iron to the extent of 20 — 25 mol.% (6 — 8% of 
oxygen), though metallic iron is not appreciably 
soluble in the oxide. Ferrous oxide is unstable with 
respect to ferrosoferric oxide and iron below about 
.56-5° C., and ferrosoferric oxide shows an inversion 
point in the same region. When carbon monoxide 
reacts with pure iron in a closed tube above 5(X)° C., 
carbon is not ordinarily deposited as a ^parate 
phase. At temperatures above 800° C. a trivariant 
. equilibrium with iron containing dissolved carbon 
or carbide as the solid phase may be established, or 
one in which the solid phase contains dissolv<^ 
oxygen as well as carbon, and the gas is richer in 
carS>n dioxide than in the former case. With a 
^ stream of carbon monoxide acting on iron in the 
vicinity of 650° C. separate phases consisting of 
carbon', ferrous oxide, and iron containing dissolved 
oxygen and carbon (or carbide) are probably formed. 
At higher temperatures the oxide and separate 
carbon phases do not appear, and the amount of 
dissolved carbon decreases. Carbon dioxide acting 
on iron in a closed tube probably produces a tri- 
variant system. At temperatures near 600° C. and 
lower, carbon is present in the solid phase, decreas- 
ing in amount as the temperature is increased. 

— J. F. S. 


[Lime] kiln. R. K. Meade. U.S.P. 1,416,657, 
16.5.22. Appl., 23.6.21. 

A SHAFT kiln for burning lime or the like is provided 
with a stoking grate having rocking sections, a drop 
bar for operating them, and a hopper for supplying 
fuel to the grate. The furnace is closed normally 
and during stoking to prevent the admission of an 
excess of air. — A. B. S. 

Road surfaces; Process for making . A. Miller. 

E.P. 179,480, 3.9.21. 

Roads are sprayed with sulphite-cellulose waste 
liquor of 60° — 70° Balling (sp. gr. 1'29 — 1'51), and 
allowed to dry; a thin layer of tar is then applied 
and rolle^n. The process may be repeated several 
times. — A. B. S. 


Slag; Method of obtaining granular — — . W. 

^humaeher. U.S.P. 1,416.069, 16.5.22. .\ppl., 
29.3.12. 

A ORANDLAB slag Substantially free from water is 
made by applying water to the surface of the slag 
as it issues from the furnace, and separating the 
water from the slag before the latter becomes cool 
enough to permit the water to exist in liquid form 
adjacent to its surface. The hot slag is then passed 
into a receptacle and cooled. — A. B. S. 


Cast iron: Estimation of phosphorus in — — . F. 

(Iraziani und L. Losana. Giorn. Chim. Ind. 

Appl.. 1922, 4, 148—153. 

The most exact method of estimating phosphorus in 
oast iron consists in weighing it as magnesium Pjr^ 
phosphate and this should always b© usod for tho 
purposes of accurate control. For ordinary routine 
wort, uso may be made of the lead molybdate 
method, which* is accurate and rapid ; good results 
are obtainable also by either weighing as ammonium 
phosphomolybdate or converting latter into 

phosphomolvbdic anhydride by calcining at a tem- 
^rature not exceeding 500® C. The alkalimetnc 
method, which is based on titration of ammonium 
phosphomolybdate with sodium hydroxide solution, 
is applicable to oast irons of all ty pes and is rapid 
and yields satisfactory results, "^en the per- 
cental of phosphorus in the metal is less than 0’5, 
use may be made of the colorimetric method of 
Namias* based on the stable blue coloration obtained 
when ammonium phosphomolybdate is treated with 
hot sodium thiosulphate soluti<Mi. If a high degree 
of accuracy is not desired and if the 
phosphorus present does not exceed 0‘25v, 
Jiiptner's method of centrifuging the liquid con- 
taining the precipitated ammonium phospi^ 
molybdate in a suitable tube and mea^rmg the 
volume of the precipitate may be used. — T. H. P. 
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ChTomium and nickel in tieel; Proposed method of 

determining the • F. Simion. Chem.-i^it., 

1922, 46, 504. 

The following method ia suggested for separating 
the ohromium and nickel from a nickel-chromium 
steel. 2 g. of the turnings ia dissolved in aqua 
regia, and the solution is neutralised and poured 
into an excess of caustic soda solution containing 
hydrogen peroxide or sodium peroxide. After hoiU 
ing to convert the chromium salts into chromate and 
destroy excess of peroxide, the precipitate is 
collecl^ on a suction filter, well washed, rinsed 
back into the original beaker, and digested with 
ammonia and ammonium carbonate to dissolve the 
nickel leaving the iron insoluble. The chromate in 
the first and the nickel in the second filtrate are 
determined by any convenient method.— rA. R. P. 


Chromium-steel; Eeat treatment of special steels, 

especially . E. Maurer and R. Hohage. Mitt. 

Kaiser Wilhelm-lnst. Eisenforsch. Dusseldorf, 
1921, 2, 91—105. Chem. Zentn, 1922, 93, II., 
1129—1130. 

In the heat treatment of chromium steels, for a 
given rate of cooling, the ageing temperature is 
lower the higher the quenching temperature. Teste 
carried out on steels containing 1 — 3% Cr and 
0 *;> 5 — 0'52% C show that the tensile strength of 
th(' alloy quenched from 850® C. depends to a 
greater extent on the carbon than on the chromium 
content. The proportion of nearlite increases with 
the percentage of carbon, whilst chromium causes 
the larger ferrite and pearlite complexes to coalesce 
and the metal then has a uniform fine-grained 
striKture which, however, does not always result 
in high elastic limit and resistance to shock com- 
pared with the tensile strength, owing to either too 
low a temperature, or total lack, of ageing. Deter- 
mmation of the change point and the effect of 
hardening at different temperatures on the struc- 
ture and properties showed that quenching from an 
excessively high temperature did not have the same 
deleterious effect on chromium-eteels as on other 
tool steels. The bad effect of too high a temperature 
of forging on the ' latter may be overcome by a 
second hardening operation, whereas the structure 
of a constructional steel, especially if its tensile 
strength is high, is ruined by forging at too high a 
temperature. The most useful steel in the above 
range is that containing 0'4% C and 1’8% Cr. In 
the notched bar impact tests it was found that with 
a definite amount of carbon an increase of chromium 
reduces the toughness of the metal and vice versd. 
Temper-brittleness is due to the state of the carbide 
present, material quenched from above 650® C. 
showing a higher maximum magnetic permeability 
than that suteequently annealed at 560® C., and it 
is therefore suggested that there are two forms of 
the carbide, one stable above 650® C., which is con- 
verted into the other normal form by prolonged 
annealing at 500® — 550® C. No difference in the 
two structures could be discerned, but the grain 
boundaries of slowly cooled alloys developed more 
rapidly on deep etching than those of quenched 
alloys.— A. R. P. I 


Zinc; Electrolytic extraction of . L. Cambi. 

Giorn. Cbim. Ind. Appl., 19^, 4, 133 — 147. 
Descriptions are given of the various processes for 
the electrolytic extraction of zinc and of the plants 
erected, especially in America, for working them, 
the results obtained being compared with those of 
the ordinary smelting method. Works experience 
gained in Italy shows that most of the Italian zinc 
ores are suitable for electrolytic treatment the 
sulphate process giving the best results.— T. H.’ P. 


- f "" 

[Copper and hrais;] Belaiio% jte^e$n the com- 

presiton force reduciioit^ migkt lof 1. 

F. Doerinckel. Z. MetaUk., 1923, 14 , 1^ — 194. 
The relation between the compression force and 
the i^uction in height test-piecw of copper and 
various brasses has been detennuMd for tempera- 
tures between 0® and 700® C.,^^id idle results 
plotted. In every case up to a reduction of 60% 
in the height the curve is a straight line; after 
this it becomes curved convex to the axis of height 
reduction. The author discusses the subject from 
a theoretical point of view an(4 evolves a formula 
for calculating the j^ressure required to produce 
any reduction in height, which gives sufficiently 
close results for practical work. — A. R. P. 

Aluminium dUoys; Use of molybdenum for im- 
proving the properties of . H. Reimann. 

Z. Metallk., 1922, 14, 195—204. 

In continuation of earlier work (J., 1922, 331 a) the 
author has investigated the effect of small additions 
of molybdenum to commercial aluminium alloys 
containing copper, zinc, magnesium, or nickel. 
Up to 1 % Mo has very little effect on the hardness 
of alloys with the last three metals^ but in the case 
of copper-aluminium alloys containing xnp to 3,: 
Ou the addition of molybdenum increases the hard* 
ness up to 0‘7% Mo, then decreases it. The effect 
of molybdenum on the resistance to shock is not 
very marked and depends to a great extent on the 
nature and quantity of the other alloying metal, 
while no appreciable improvement was made in the 
tensile strength or ductility of any of the alloys 
by up to 1% Mo. In all cases the inicrostructure 
of the alloys revealed characteristic needles of the 
peritectic Al-Mo crystals more or less finely dis- 
seminated throughout the alloy. Molybdenum does 
not reduce the temperature range of solidification, 
the amount of piping, or the tendency of the' 
third constituent to segregate, and, in general, the 
results obtained by the addition of molybdenum to 
aluminium alloys do not seem to justify the extra 
cost. — ^A. R. P. 


Nickel: Analysts of technical . K. Breisch and 

K. Chalupny. Chem.-Zeit., 1922, 46, 481—482. 
10 g. of the metal is dissolved in nitric acid, the 
solution evaporated repeatedly with hydrochloric 
acid to dryness on the water bath, the silica 
filtered off, ignited, and weighed, and the filtrate 
diluted to 750 c.c. and treated with barium 
chloride for the determination of the sulphur. A 
second 10 g. of the metal is dissolved in nitric acid 
and the solution electrolysed at 4 — 4’5 volts for 15 
ininsT with rotating electrodes, whereby copper is 
obtained on the cathode and lead as peroxide on 
the anode. Iron and manganese are determined bv 
dissolving 5 g. of the sample in nitric acid and 
teeating the solution with ammonia and bromine. 
The precipitate, which contains appreciable 
amounts of ninkel, is dissolved in hydrochloric 
acid, the solution exactly neutralised with 
ammonium carbonate, treated with 10 c.c. of 10% 
ammonium formate solution, diluted to 300 — 400 
C.C., and ^iled for 15 mins. This precipitate wm- 
teins all the iron, which is determin^fts usual. 
Hydrogen sulphide is passed through m solution 
to remove the nickel, and the filtrate is treated with 
bromine in excess, then with ammonia to pre- 
cipitate manganeM. Oxygen is determined by the 

*” hydrogen, arrenic and 
antimoy by diatiUation. and zinc aa doacribed 
prevoualy (J., 1922. 266 a).— A. ». P. 

Silver amalgam of the compoiition, Sg.Ag.: Pre- 

mraU^of a ~~ hy preeipitaiion from a eolu- 

R R. Mailer and 

K. Hbmg. z. anorg. Chem., 1922, 121, 84A— 346. 
Metallic needles of Hg,Ag, were formed by keep- 
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ing a drop of liiercnry in contact with a solution 
of silver nitraW and cuprous iodide in anhydrous 
pyridine. Using silver nitrate solution alone 
CTystals of mercurous nitrate were deposited and 
a liquid amalgam fomed. For the formation of 
the crystals the addition of an approximately c^al 
amount of oiiprons iodide <1:1) is necessary. The 
addition of a much smaller amount (1:10) causes 
the precipitation of finely divided black silver, 
whilst with too large amounts of cuprous iodide 
(5:1) the drop of mercurysiichauges into a granular 
powder. Cuproi%iodide can bo replaced by cerous 
chloride, the se^^tion of crystals being, however, 
much slower. — ^W. T. 


Flue-dust; Pj/ropftoric — 
/urnoces]. J. W. Gilles. 
42, 884—889. 


- [from iron blast 
Stahl u. Eisen, 1922, 


The very finely-divided flue-dust from the dry gas- 
purifying chambers from iron-smelting furnaces, if 
exposed to the air while warm, commences to glow 
and Changes colour from light grey to red-brown, at 
the same time emitting vapour consisting of a mix- 
ture of ammonia, carbon dioxide, and cyanogen com- 
pounds havjng a very objectionable odour. The 
dust is not pyrophoric when ^uite cold, but is 
easily ignited with a glowing piece of charcoal, a 
temperature of 167°— 220°C. only being required to 
initiate glowing, while the highest temperature 
reached in the combustion is about 600° C., each 
gram of dust emitting 400 — 500 cals. A number of 
samples of pyrophoric and non-pyrophoric dust 
from various works were analysed in order to ascer- 
tain the cause of the phenomenon, but no con- 
cordant results were obtained. It, however, 
appears highly probable that the cause is the 
presence of a large amount of manganese oxide 
(MnO) which in the finely divided form glows when 
heated above 180° 0. in air, forming the oxide 
Mn,0,. The glowing is increased by the combus- 
tion of other substances, e.g., carbon and sulphides 
of iron or zinc, when the temperature rises high 
enough. — A. R. P. 


Attack of minerals by bacteria. Helbronner and 
Rudolfs. See VII. 


of the latter. The final outlet flues from the top 
of the latter are provided with ejector jets connected 
with the main blast. — 6. M. V. 

Furnace [; Crucible ]. J. A. Qaskill. U.8.P. 

1,417,478, 23.5.22. Appl., 28.5.20. 

The refractory body of the furnace which con- 
tains the crucible is mounted on trunnions and 
provided with a jacket in which the air for com- 
bustion is preheated. The air is admitted tan- 

f :entially at the bottom of the jacket and passes 
rom the top to a pair of mixing chambers situated 
on the trunnion shaft^^outside the bearings, where 
it is mixed with fuel. The mixture then passes 
i through the hollow trunnions to burner jets and 
enters the interior of the furnace tangentially. 

— B. M. V. 

Furnaces; Continuous re-heating or annealing 

. Faconeisen-Walzwerk L. Mannstaedt nnd 

Co., A.-G., and H. Bansen. E.P. 179,638, 7.2.21. 
In continuous annealing furnaces, where the waste 
gases are removed through a recess in the roof 
and down throu^ side passages, the hearth is 
extended beyond the recess so as to form a pre- 
heating zone, the roof of which is progressively 
lower from the recess to the charging door. 

— B. M. V. 

Composite metal articles. British Thomson- 
Houston Co., Ltd., Assees. of C. Steenstrup. 
E.P. 158,565, 26.1.21. Conv., 26.1.20. 

Two metal parts (e.g., high-speed steel and carbon 
steel) are joined by a more fusible metal (e.g., 
copper). The parts are heated in a reducing 
atmosphere and maintained in such close contact 
that the joining metal, applied, for example, in 
i the form of wire or ribbon, is practically all used 
i up in forming an alloy with the surfaces to be 
‘ joined. The parts may be held together under 
i great mechanical pressure and temporarily locally 
i welded, so that the pressure will be maintained 
I on removal of the clamp, before being perma- 
' nently joined by means of the alloying metal. Com- 
I posite articles constructed in this manner can be 
! subjected to mechanical working and heat treat- 
ment as a whole. — B. M. V. 


P.STZNTS. 

[Iron;] Electrolytic methods of depositing metals 

[especiaily ]. The British Thomson-Houston 

Co., Ltd. From General Electric Co. E.P. 
179,675, 14.2.21. 

SouNO homogeneous ribbons of electrolytic iron, ns 
thin as 0’00025 in., may be obtained by electro- 
deposition from a bath of ferrous chloride or other 
salt by the use of an iron anode and a cathode 
consisting essentially of a revolving wheel partly 
immersed in the electrolyte, the rim of the wheel, 
on which the iron is deposited, being formed of a 
narrow band of tungsten or molybdenum or of an 
alloy of these elements with one another, or with 
other elements. The deposit docs not adhere to 
the cathode, and is readily stripped therefrom as it 
leaves the bath. — A. R. r. 


Metallic ores aid residues containing metallic 

oxides; Purification of . W. H. Dyson and 

L. Aitchison. E.P. 179,201, 28.10.20 and 27.7.21. 

The process described in E.P. 176,428 and 176,729 
(J., 1922, 332 a) is extended to cover the recovery 
of cobalt, manganese, copper, lead, zinc, etc., from 
, their ores. Details of the temperatures necessary 
i in these cases are given. — A. R. P. 

! [Copper-aluminiuml alloys. I. lytaka, and Mit- 
subishi Zosen Kaisha, Ltd. E.P. 179,261, 28.1.21. 
Non-oxidis.able alloys that retain their lustre up 
! to 500° C. and do not corrode in air or sea water 
i consist of 77 — 97% Cu, 2 — 11% Al, and 3 12% Sn, 
; or 1 — 12% Zn, the zinc or tin being present in 
1 approximately the same proportion as the 
1 aluminium. — A. R. P. 


Iron and. steel; Method of pickling in acid 

baths. 0. Vogel. G.P. 350,771, 31.3.20. Addn. 
to 309,264 (J., 1921, 853 a). 

In the process described in the chief patent, organic 
compounds containing the quinoline nucleus are 
added to the pickling bath. — L. A. C. 

Crucible furnaces [for melting metals]. F. G. 

Penny. E.P. 179,463, 7.7.21. 

A NtniBBB of melting pits, each provided with a 
blast pipe, are connected with a corresponding 
number of preheating pits by flues which gradually 
expand from the tops of tho former to the bottoms 


f/ron-alwaiiiiium] alloys. The British Thomson- 
Houston Co., Ltd. From General Electric Co. 
E.P. 179,306, 3.2.21. 

^ An alloy that will withstand temperatures of 
I 150(>° C. for long periods without oxida- 

I tion or scaling consists of 10 — 15% Al and at least 
35% Fe and 30% Ni. .addition of chromium up 
to a maximum of 5% reduces the grain size and 
renders tho metal harder and tougher. — A. R. P. 

Osmium alloys. W. C. Heraeus G.m.b.H. G.P. 
350,703, 22.6.19. 

Hard alloys highly resistant to chemical action, 
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and suitable for the manufacture of the points of 
gold pens, compasses, and prisms, oontun at least 
70% of osmium, another metal of the platinum 
group, especially iridium, platinum, or p^adinm, 
together with 1 — 10% of a tUrd metal of the 
platinum group, especially rhodium or ruthenium. 

— L. A. C. 

Zinc aBoy. J. Zufall. G.P. 350,704, 4.4.19. 

Ak alloy suitable for use as bearing metal and for 
the manufacture of ornaments, containing 841% 
Zn, 1-8% Cu, 1-0% Al, 4-9% Sn, and 8-2% Pb, is 
prepared b^ melting, fa^ethy 1 pt. of an alloy con- 
taining 11 pts. of zinc and 3 pts. of copper, 0'6 pt. 
of an alloy containing 8 pts. of zinc and 2 pts. of 
aluminium, 9 pts. of zinc. 0-6 pt. of tin, and 1 pt. 
of lead.— L. A. G. 


Sulphide ores,- Method of treating — — . C. J. 

Beed. U.S.P. 1,415,897, 16.5.22. Appl., 9.6.20. 
The ore is heated under non-oxidising conditions to 
volatilise sulphur, then leached with sulphuric 
acid, and the metallic sulphate formed is 6nally 
converted into metal oxide and sulphur trioxide. 

— B. M. V. 

Ores; Method of concentrating [by flotation} 

Concentration of ores. R. Luckenbach, Assr. to 
Luckenbach Processes, Inc. U.S.P. 1,417,261 — 3 

23.5.22. Appl., (A) 31.12.19, (s) 3.1.21, and (cj 

The pulp of 6nely divided ore and water is agitated 
with (a) the product of the reaction between a 
bitumen and an alkali and sufficient acid to render 
the pulp neutral, (a) the product of the reaction 
between an alkali and lac, on (c) an alkali and a 
liquidj normally unsaponiBable resin; and the 
resulting froth is separated. — A. R. P. 

Aluminium; Composition of matter for and method 

of soldering and welding . P. de Clamecy, 

Assr. to B. F. Sturterant Co. U.S.P. 1,415,9^, 

16.5.22. Appl., 8.7.19. 

The solder consists of aluminium, tin, silver 
nitrate, and silver chloride. — B. M. V. 

Aluminium,- Soldering composition for . F. A. 

Albertus, Assr. to C. 8. Flint. U.S.P. 1,416 924, 

23.5.22. Appl., 3.12.19. 

A soLD^ for aluminium consists of relatively large 
proportions of tin and zinc, and relatively small 
proportions of aluminium, antimony, and phosphor- 
tin, the proportions of antimony and phosphor-tin 
being less than the proportion of alumi.iium. 

— J. 8. G T 

Copper; Method of and apparatus for recovering 
— — [/rom solutions of copper sulphate], H. M. 
Wilcox, Assr. to F. C. L. D’Aix. U.S.P 
1,416,147, 16.5.22. Appl., 14.7.17. 

Strong copper sulphate solution is continuously 
admiited to the bottom, and spent liquor removed 
from the top, of a precipitating tank, the precipi- 
tated copper being withdrawn from the bottom 
without stopping the operation. — B. M. V. 

Copper; Process and apparatus far extracting 

from, slag in reverberating furnaces. P. P. 
Butler and H. H. Stout, Assrs. to Phelps Dodge 
Corp. U.S.P.. 1,416,262, 16.5.22. Apph, 7.7.19. 
The dag is tapped from the smelting chamber of a 
reverberatory furnace into a second chamber where 
it IS heated to a much higher temperature afte” 
addition of a “ washing ore.”— A. R. P. 


Diamagnetic minerals; Process and apparatus fa, 

the concentration and separation of ^ W O 

Hall. U.S.P. 1,416,634, 16.5.22. Appl;, 4.8.21 


The ground ore is passed through an intensified 


15, 1928. 

*- ' W * 

magnetic field formed between the pole of a station- 
ary electromagnet and a movable ^magnetic roller, 
whereby the diamagnetic material in the ore is 
attracted and becomes attached to the roller. 

»— A. R. P. 

Metal or metals and other mate'Aal JespecioHy 
graphite}; Production of a mixture~eontaining 

a . G. Ising and H. Borofski. G.P. 351,022, 

2 . 6 . 20 . 

Matehlal which does nit for m all ojrs with metab, 
e.g., graphite, is added to a or mixture of 

metals in a semi-liquid, pasty condition, and the 
mixture is stirred or beaten until the metal content 
assumes a fine, granular condition, the temperature 
of the mixture being simultaneously lowered to a 
point at which' the pasty condition ia still main- 
tained, but the metallic particles are harder than 
the added material. The mixture maintains its 
strncture on subsequent treatment in presses or the 
like.— L. A. C. 

Copper-plating metal parts; Process of manufactur- 
ing a solution for . W. Narr, sen. G.P. 

a51,251, 22.3.21. 

A MASS of pure copper or copper scrap iB*treated 
for 12 — 14 days with a solution containii^ IJ pt. of 
hydrochloric acid to 81 pts. of water. The result- 
ing solution is especially suitable for oopper-plating 
iron and steel goods, and the coating is more 
quickly produced and is more adherent than that 
afforded by the use of a copper sulphate solution. 

— J. 8. G. T. 

Electrolytic apmratus and method [for production 
of lamincR of electrolytic iron]. C. Dantsizen, 
Assr. to General Electric Co. U.S.P. 1,416,692, 

23.5.22. Appl., 21.5.20. 

8ee E.P. 179,675 of 1921; preceding. 

Metallic surfaces; Coloration of . T. Rondelli 

end Q. Sestini, Assrs. to Sestron (Foreign 
Patents), Ltd. U.S.P. 1,417,413, 23.5.22. 
Appl., 30.6.20. 

See E.P. 164,127 of 1920; J., 1921, 516 a. ^ 


we also pages (a) 501, Gates containing tulvhur 
dioxide (U.S.P. 1,417,066—7). 503, GronuJor slag 
(U.S.P. 1,416,069). 507 Electrolysis (U.S.P. 

1,416,929); Preserving electric furnace linings 
(U.S.P. 1,416,584); Electrical heating element 
(U.S.P. 1,416,438). 


XI.-ELECTB(M:HEMlSTBy. 

Electrical precipitation in wood distillation. 
Hawley and Pier. See Hu. 

Patents. 

Electric co^uctors; Method of insulating . 

The British Tbomson-Houaton Co. Ltd. From 
The General Electric Co. E.P. 179,460, .21. 

Electxicai, conductors covered with insulating 
fibrosis material, e.g. cotton, are passed through 
a bath of insulating liquid, e.g. molten asphalt, 
maintained at a temperature au&iently high to 
eliminate air and moisture from the covering, and 
then passed through a ooagulable oil, pr^rably 
China wood (tnng) oil, at a temperature high 
eno^h to ooagnlate the oil. The coated wire is 
finally passed through a finely-divided mineral 
maMrial, e.p. iiowdered talc, and if deaired through 
a die. OoncjuctorB so treated are aubatantiany 
noa-combuztible under operating oonditiona. 

-a. 8. Q. T. 
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Insulating meted particles; Method of . G. W. 

Elmen, Assr. to Western Electric Co. U.8.P. 
1,383,708, 5.7.21. Appl., 21.1.20. 

Ison particles to be used .in the manufacture of 
magnet cores are mixed with sufficient of an oxidis- 
ing agent, such as water or a week section of 
hydrogen peroxide, to produce a black oxide on the 
surf ace, but not enough to oonrert the particles com- 
pletely into oxide or to produce a coating of r^ 
oxide. The mixture is thei^ heated and agitated in 
a container at a temperature below that at which 
the magnetic proiAt,iee of the metal change, until 
the desired surface oxidation is effected. The pro- 
cess may also be applied to cobalt, nickel, and 
alloys. 

Platinum anodes [lor electrolysis']. Deutsche Gold 
u. Silber-Schei^Anstalt Torm. Bossier, and 
0. Liebknecht. E.P. 179,636, 7.2.21. 

In electrolytic processes in which active oxygen is 
evolved at the anode, zinc is used as a stiffening 
and currentrconducting support for the platinum 
anodes employed. Thus, platinum net or foil may 
he damped in a zinc frame or by zinc bars. 

— J. 8. G. T. 

Electrolysis; Art of . W. E. Bailey. TJ.S.P. 

1,416,929, 23.5.22. Appl., 7.11.21. 

The electrolyte flows past one electrode and im- 
pinges through a movAle nozzle as a jet upon an 
artide forming a second electrode of an electrolytic 
cell, the electrodes being connected with the appro- 
priate poles of a source of current. Hectrolytic 
action thus occurs at and near the point of impinge- 
ment of the jet. The method is applicable' to the 
electrodeposition of metals to form patterns or 
designs.-^. 8. G. T. 

Batteries; Depolariser for [alfcaitne] primorp . 

R. C. Benner and H. P. French, Assrs. to 
National Carbon Co. U.S.P. 1,415,860, 16.5.22. 
Appl., 22.8.18. 

A PEPOLAnisEB for alkaline cells consists of a mix- 
ture of cuprous oxide and sulphur. — J. S. G. T. 

Storage battery [Mixture for use in] electric . 

E. Hacking, Assr. to Electro! Mfg, Co. U.S.P. 
1,416,195, 16.5.22. Appl., 30.4.18. 

A MiiTOBB for use in storage batteries provided 
with lead plates, consists of sodium silicate, sul- 
phuric acid solution, and a smaller proportion of a 
liquid hydrocarbon miscible with the other constitu- 
ents and not oxidised by the acid. — J. S. 6. T. 

'Battery construction. [Electrolyte for nlt-aline bat- 
tery.] A. L. Muren. U.S.P. 1,416,738, 23.3.22. 
Appl., 11.1.19. 

An alkaline battery electrolyte contains an alkali 
tungstate.— J. S. G. T, 

Storage-battery separator. G. Steerup, Assr. to 
U.S. Light and Heat Corp. U.S.P. 1,416,761, 

23.5.22. Appl., 11.8.19. 

Electbiu, current is passed through a mass of con- 
ducting material interspersed with non-conducting 
material and containing a substance which gasifies 
when the current passes, the whole mass being 
fused into a coherent block.— J. S. G. T. 

Paste [ipon^ lead for storage iatferies]; Method 

of preparing . C. C. Carpenter, Assr. to 

U.S. fi^t and Heat Corp. XLS.P. 1,416,787, 

23.5.22. Appl.,,}iB.4.20. 

'SroMOT lead ia gnxu^ to a definite fineness and 
treated with aulphuiio aoid in definite proportion 
to control the proportiona of spongy lead and lead 
■sulphate in4he reaulting product. — J. 8. G. T. 


Electric storage batteries; Process of making . 

■H. M. Williams, Assr. to Electrol Mfg. Co. 
U.S.P. 1,417,007, 23.5.22. Appl., 19.8.20. 

Lead plates used in storage batteries employing 
sulphuric acid in a solid filling medium as electro- 
lyte are charged and discharged in a solution of 
sulphuric aoid of customary specific gravity until 
the spMific gravity of the acid in the pores of the 
plates is approximately 1‘200. The free electrolyte 
is then replaced by a mixture containing, by volume, 
1 pt. of liqnid sodium silicate, 3 pts. of water, and 
5 pts. of sulphuric acid of sp. gr. l'40O. The re- 
sulting electrolyte consists of sulphuric acid of 
sp. gr. approximately 1'200 contained in a gela- 
tinous mass of colloidal silica. — J. S. G. T. 

Crucible furnace; Three-phase [electric] . 

C. H. Carpenter, Assr. to Westinghouse Electric 
and Mfg. Co. U.S.P. 1,415,989, 16.5.22. Appl., 
22 . 6 . 20 . 

The furnace chamber is surrounded by a resistor, 
.and terminal electrodes arc provided in a number 
of wells placed symmetrically around the chamber, 
and containing granular conducting material in 
contact with the resistor. — J. S. G. T. 

Electric-furnace linings; Method 0 / preserving . 

H. C. Sicard, Assr. to United States Ferro Alloys 
Corp. U.S.P. 1,416,584, 16.5.22. Appl., 12.2.20. 
A MIXTURE of titaniferous and metallic ores is 
smelted in a furnace provided with a titanic oxide 
lining. — J. S. G. T. 

Beating element; Electrical . P. A. E. Arm- 

strong. U.S.P. 1,416,436, 16.5.22. Appl., 1.5.19. 
Renewed 1.10.21. 

An cl«trical heating element contains over 4% of 
chromium and over 01% of carbon, the remainder 
being principally iron. — J. S. G. T. 

Ozone; Apparatus for producing . H. E. Ellis. 

U.S.P. 1,417,046, 23.5.22. Appl., 10.12.20. 

An auxiliary vessel filled with water is disposed 
within an outer vessel by means of a flange engag- 
ing a flange on the latter. An electrode is disposed 
within the inner vessel, being suspended from a 
member extending across its upper end, this mem- 
ber also securing the two vessels together. An 
electrode is likewise provided in the space between 
the two vessels near the lower end thereof. Air 
to be ozonised is forced through the outer vessel. 

— J. S. G. T. 

Electric furnace. H. de Nolly, Assr. to La Soc. 
Metallurgique du Frayol. U.S.P. 1,417,303, 

23.5.22. Appl., 8.4.20. 

See E.P. 157,051 of 1920; J., 1921, 225 a. 

Electric furnace regulators. British Thomson- 

Houston Co., Ltd. From General Electric Co. 
E.P. 179,595, 31.1.21. 

See also pages (a] 491, Electric classifier (U.S.P. 
1,416,089); Electrical separation of suspended 
material (U.S.P. 1,416,769 and G.P. 348,377). 502, 
Percarbonates and perborates (G.P. 350,986). 516, 
Fodder from straw (G.P. 351,051). 


XIL-FATS; OILS; VAXES. 

Corn (maize) oils, obtained by expression and benzol 

extraction methods; Comparison of . A. F. 

Sievers. Bull. No. 1054, U.S. Dept, of Agric., 

11.3.22. 20 pp. 

A KE'mw. of previous invest^atione on maize oil is 
given, with a table of physical and chemical con- 
stants. The material used was obtained from 
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typical plants making hominy end duooee, tho 
former ptoduoing dry.proooss gamu and the latter 
wet-process germs. The extraction <d both germs 
and oil cake was oindortaken. The benzol extrac- 
tion was carried out by treating 6Wh. of ground 
germs or oil cake in a galvanised iron can with a 
false bottom. The benzol used distilled completely 
at 88° C. 80% of tlto benzol was removed by beat- 
ing on a stesm bath under a partial vacuum, the 
last portions by passing a current of dry steam into 
the mixture under reduced pressure, tkinsiderable 
difficulty was caused by the foaming of the oil dur- 
ing the removal of the solvent. This was most 
troublesome in the case of the dry-process germs, 
and is ascribed to the presence of a^rchy matter. 
The oils from the dry-process material were some- 
what lighter in colour than tho other oils, and 
uniformly lower in free fatty acids. There was no 
difference between the free fatty acidity of the ex- 
tracted oil and. expressed oil from the dry-prooees 
germs. In the case of the oils from the wet-process 
germs the extracted oils contained mere free fatty 
aoids than the expressed oil. All the oils were re- 
fined in the same maimer with the exception of the 
extracted oil from the dry-procese germ-cake, which 
required a greater quantity of s^ium hydroxide 
owing to sediment, and all were deodorised by treat- 
ment with steam at 285° C. for 3 brs., under 25 in. 
vacuum. The expressed oils showed the lowest re- 
fining loss. There were no striking differences in 
the physical and chemical constants of the oils 
from tho two types of germs by the two different 
methods of extraction. No material difference 
could be noted in the finished oils from the germs 
immediately after their preparation, hut upon 
standing some deterioration took place, and this 
was more noticeable in the extracted ous than in 
the expressed oils. All oib were sufficiently light 
in colour for use as salad oils and for cooking pur- 
poses. The oils obtained by benzol extraction of the 
two types of oil-oake were inferior in all respects to 
the oils from the germs, that from the cake from 
the wet-process germs being the poorer of the two. 

-H. 0. B. 

Liver off of the tope, A. C. Chapman. Analyst, 
J922, 47, 205-204. 

Oil obtained from the livers of tope (Galeus galeue) 
has the following characters : Sp. gr. at 15°/ 15° C., 
0'8249; iodine value (Wijs), 152'2; saponif. value, 
185'1| no“ ==1'4B03; unaaponif. matter, 1'14% ; 
brominat^ glycerides insoluble in ether, 42‘5%. 
The oil has a pale yellow colour and is used for the 
dressing of leather and for medicinal purposes. 

— W. P. 8. 

Food [.faf] analysis; Use of semi-mieroehemical 

and microchemical methods in . H. T.uhrig, 

Pharm. Zentralh., 1922, 63, 218—221, 227—232. 
Methods are described for determining various 
analytical constants of fats and oils, very small 
quantities of the substance being used for the pur- 
pose; e.g., the Beichert-Meissl value is determined 
on 0'5 g. of fat, the saponif, value on 01 g., and 
the iodine value on 0^ g. The Polenske value is 
obtained on the quantity of fat used for the 
Beichert-Meissl value. — ^W. P. S. 

Fatty adds of rape off. E. Baymoud. Bull. Soc. 
Chim., 1922, 31, 414_419. 

In the mixture of fatty acids obtained by the 
saponification of a sample of Indian rape oil the 
author has identified the following fatty acids; 
erucic acid, linoUe or linolenic acids giving soluble 
bromides, palmitic,^ oleic, and steario zeids, and 
small amouiits of liuolic or linolenic acids giving 
insftluhle bromides; — W. G. 


Sativic acid. E. Beinger. Ber. dents. Pharm. 
Ges., 1933, S2, 134—131. 

Thb progressive elunination of hydroxyl noups 
from saUvio acid (tetrahydrojgrstearic aci^ pre- 
pared Iff the oxidation of linoUc acid was enected 
by beatmg the acid with 60% sulphuric acid, where- 
by 1 mol. of water was aliminatra, the unsaturated 
acid C„H,,0, produced being then CTnverted by 
hydrogenation into a trihydroxystearic acid. By 
repeating the operation with this aoid a dihydroxy 
nnsaturated acid, .a”d finally a di- 

bydroxysteario acid were ootauied from which a 
monohydroxy un^turated acid and finally 12- 
monohydroxystearic acid were prepared. The con- 
stitution of each of the unsaturated acids was 
determined by an examination of their oxidation 
pr^ucts, and that assigned by Eckert (J., 1917, 
892), to tho original sativio aoid was confirmed, 
namely, CH..(CH.)..rcaH(0H>]..CH..|;^CH(OH)].. 
fOH,)„CO,H. The position of the doonle bonds in 
linolio acid follows accordingly. (Cf. J.C.S., 1923, 
i., 623.) — Q. P. M. 

Soaps; Spontaneoiu heating of A. Welter. 

Chem. tJmschau, 1922, 29, 151—162. 

PowDEXED or fiaked soaps with a low water content 
prepared wholly or partly from d^ing or semi- 
drying oils, show a tendency to rise in temperature. 
Differences in temperature of !U° — 30° C. have been 
observed between the exterior and interior of 
quantities of soap flakes stor^ in wooden chests 
after passage through the drying machines in the 
caw of soaps prepared from unsaturated fatty 
aoids, whereas there is no difference in temperature 
when saturated fatty aoids have Been employed. 
The sine oxide often added to the soap to render it 
opaque and to improve its appearance exerts an 
anti-catalytic action, and diminishes the rise in 
temperature. Pure olive oil yields soaps with no 
tendency to rise in temperature, but cottonseed oil 
ami other semi-drying oils often used to adulterate 
olive oil have the effect of inducing this tendency 
in soap prepared from adulterated oil. The author 
cites a case in which a pile of 500°-600 kg. of cold, 
dry powdered soap prepared from cottonseed oil 
developed such a rapid rise in temperature that in 
1 hr. it was reduced to a black coke-like mass. 

-Ii. A. C. 

Enzymic synthesis of fat. Spiegel. See XVIII. 

Patents. 

Oils and fats from offy and fatty suBsfaness,' 

Process of squeezing ond device for working 

such process. 0. A. Fsnkhauser. E.P. 168,844, 
2.2.21. Conv., 3.2.20. 

The substance, a fluid mass of, e.g., cocoa, is fed 
continuously under high hydraulic pressure into one 
end of a filter chamber, the oil or fat is expelled 
through tho filter, and tho spent material is 
expelled from the other end of the chamber by the 
same hydraulic pressure. The filter is formed of 
small wooden blocks, with the fibres disposed radi- 
ally, mounted arOund a hollow piston provided with 
radial holes the inner surface of the blocks being 
formed with annular and longitudinal grooves. 
The piston is moved to close the outlet end of the 
chamber during the expulsion of the oil etc., and 
to open the outlet for tho expulsion nf the spent 
material, — H. H. 

Chdesterol materials, such as wooUfai; Traatment 

of crude . P. G. Conyers, 0. B^nard, and 

Lanoline Extractors, Ltd. ^P. 178,241, 32.1.21. 
The ernde material is agitated in direct coatact 
with nitric acid, e.g., of sp. gr. 1'20— 1'60, at a 
temperature of, e.g., 60° to 120° C., until no fur- 
their reaction occurs and all the water has been 
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expelled, and the product la waahed and cooled. 
The products are neutral, and vary in character 
from a hard wax-like substance to a hi^ly viKoue 
elastic substance. They may be used for leather- 
dressing, waterproofing, etc.— H._H. 


metallic lead, the content of lead sulphate and lead 
oxide may be ascertained without determining the 
sulphu trioxide present, assuming that the sum of 
the zinc oxide, lead oxide, and lead sulphate is 
99-7%.— A. R. P. 


Soya bean; Process for preparing o^i^less and 
colourless oil and flour from - . Y. Yamamoto 
and I. Mizusawa. E.P. 179,776, 1.1.21. 


Tub raw bean, coarsely broken and deprived of its 
bran, it steeped in a weak solution of an organic 
acid, such as acetic acid, to remove the substances 
to which the odour and colour are due. The beans 
bran, is steeped in a weak solution of an organic 
are then waAed free from acid and dried, the oil 
is extracted, and flour is manufactured from the 
residue. The acid solution may be warmed slightly, 
and the waahed beans may be treated with a dilue 
solution of sodium bioarbonate to neutralise any 
remaining acid. The pulverised bean, after the oil 
has been extracted, may be warmed with steam to 
a temperature below the coagulating temperature of 
the albumin contained in it. — H. C. R. 


Edible fatty product from fixed oils and fats and 
process of manufacturing same. E. Klein. 
t.S.P. 1,381,564, 14.6.21. Appl., 5.11.18. 

CniniB cottonseed oil, maize oil, or the like, after 
treatment with steam and heated air to remove 
volatile impurities and destroy enzymes, is treated 
with sodium bisulphite and hydrosulphite together 
with steam and sterilised air, then treated with 
alkali, decanted, filtered, and treated with cold 
sterilised air to se'parata higher-melting fat and 
obtain a “ winter oil,” or until the mass forms an 
edible fat of solidif. pt.-10° to 15° C. The pro- 
duct should give no blue colour when 10 g. of the 
melted fat is shaken with 4 — 5 drops of a 3% 
solution of hemoglobin, 10 drops of guaiacum tinc- 
ture, and 10 c.c. of saturated salt solution. 


Fats and oUs; Process for separating fatty octdj, 
resins, bitter and mucilaginous substances from 

. H. Bollmann. G.P. 360,698, 31.8.20. 

Addn. to 345,350 (c/. E.P. 164,116; J., 1921, 
519 A). 

Fat or oil is fed into one side of a vessel provided 
with division plates and packed with, e.g., Raschig 
rings, and is treated therein with a counter^iurrent 
of a purifying liquid, such as a mixture of water 
with methyl, ethyl, or amyl alcohol, or acetone, or 
ethyl acetate, which enters the apparatus at the 
opposite side. One half of the vessel thus contains 
a high proportion of the solvent, and the other of 
the fat, while the intimate contact effected between 
the fat and solvent causes complete removal of 
impurities without emulsification. — L. A. C. 


Catalysts for hydrogenation. 


XX. 


G.P. 346,949. 


See 


Eesins; Constituents of . Vlll. Amyrins 

from elemi resin. 11. a-Amyrin. A. Zinke, 
A. Friedrich 0. Johannsen, and R. Richter. 
Monatsh., 1921, 42, 439—445. (C/. J., 1921, 

19 a.) 

a-AKYBiit benzoate when distilled gives a hydrocar- 
bon, a-amyrene, 0„H„, which forms a crystalline 
dibromide, m.p. 25^ — 260^ 0. When oxidised 
with chromic acid, a-amyrin forms a ketone, 
C„H„0, which with benzoyl chloride forms the 
benzoate of the corresponding enolic compound, 
a-amyrenol. Bromo-o-amyrin oehaves in a similar 
manner. (Cf. J.C.S., 1922, i., 667.)— E. H. B. 

Resins; Constituents of . IX. Decomposi- 

tion of d-siaresinolic acid and lubanyl benzoate. 
A. Zinke, F. Hanselmayer, and W. Ehmer. 
Monatsh., 1921, 42, 447—452. 

By oxidation of d-siaresinolic acid (ef. J., 1919, 
187 a) or of its decomposition product, I-prabangic 
acid, a new crystalline dibasic acid, 

was obtained, m.p. 285° — 2^° C. 
(decomp.). The formula suggested for lubanyl 
benzoate by Zinke and Dzrimal (J.. 1921, 153 a) 
has been confirmed by fusion of the benzoate with 
potassium hydroxide, when protocatechuic acid is 
formed. — E. H. R. 


Patbnts. 

Zinc white [sine sulphide]; Manufacture of . 

0. Clerc and A. jfihoul. E.P. 157,860, 10.1.21. 
Conv., 15.11.19. 

Pbbcipitated zinc carbonate or zinc oxide obteined 
from it by treatment with a caustic alkali is sus- 
pended in a solution of a zinc salt or of a small 
proportion of acid, c.g., hydrochloric acid. Hydro- 
gen sulphide is introduced and converts the dis- 
solved zinc salt into zinc sulphide ; the liberated 
acid continuously forms a further quantity of 
dissolved salt until conversion into sulphide is com- 
plete. The product is free from polysulpfaide and 
oxysulphide. — D. F. T. 

Carbon [blach] and similar materials; Process for 

solidifying . C. J. Randall, Assr. to The 

Goodvear’s Metallic Rubber Shoe Co. C.S.P. 
1,384'089, 12.7.21. Appl., 30.7.20. 

Carbon black or other very finely divided material 
is placed in a bag of pervious material, the bag is 
immersed in water in a closed container, air is 
exhausted from the container, and then gas under 
pressure is admitted to compact the carbon, thus 
making it more suitable tor transportation and 
handling. 


XHL— PAINTS; PIGMENTS; VABNISHES; 
BESINS. 

Sublimed white lead; Graphic analysis of . 

B. Paxton. Chem. and Met. Eng., 1922, 26, 989. 
Zinc oxide is determined by boiling 1 g. of the pig- 
ment with 6 c.c. of hydrochloric acid, 5 g. of 
ammonium chloride, and 30 c.c. of water, diluting 
the solution to 250 c.c. with hot water, adding a 
little sodium sulphite, and titrating with ferro- 
cyanide, using ammonium molybdate as outside 
indicator. liead is determined by boiling 1 g. of 
the pigment with acid ammonium acetate, diluting 
the solution to 200 o.c., and titrating with 
ammonium molybdate. A chart is constru^ed, by 
which, from the percentages of zinc oxide and 


Carbon llampblack]; Process 
- — -. O. F. C. Herting. 
23.5.22. Appl., 4.10.21. 


for refining crude 
G.S.P. 1,416,955, 


CtttmB lampblack is boiled in an alkaline liquid, and 
the product heated with sulphuric acid until it 
thickens to .a paste, when it is added to a saline 
solution. — H. R. D. 


lastic materials; Manufacture of 
W. V r'lnT.lc " " ■ 


W. 


■a -o tna koa n i Ol 


The initial liquid condensation product of phenol 
and formaldehyde is mixed with commercial lactic 
acid of SO— 60% concentration, e.g., in the pr^or- 
tions 80:45 by weight, and heated at 11X)° — ^110° C. 
until condensation has proceeded so fat that the 
product no longer adheres firmly to a clean metallic 
surface. In this condition at 16° C. it forms a very 
viscous syrup and with filling materials such as 
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asbestos, wood flour, or china clay, gives miitu^ 
suitable for the production of moulded articles 
which can be hardened subsequently by baking. 

— D. F. T. 

Condensation products of benzene derivatives Jialo- 
genated tn the side c^in ond aromatic hgdro^ 

&ympound 9 ; Preparation of . Kalle und Cb. 

A,-G. G.P. 346,384, 10.5.17. 

OtLT products, suitable for softening leather and 
for the preparation of wood stains, or hard resin- 
ous products, suitable for use as substitutes for 
natural acid resins, e.ff., in sizing paper, are. 
prepared by treating benzene derivatives h^ogen- 
ated in the aide chain with phenols, nanhthols, or 
their derivatives, in the absence of catalysts, until 
evolution of hydrogen chloride ceases. Benzyl 
chloride yields oily products with phenol and a- and 
^-naphthol, while benzyl chloride or xylyl chloride 
and salicylic acid yield viscous products which 
harden on standing. — L. A. C. 

Coumarorie resin and process of mahing s^e. 
L. Rabinovitz, Assr, to EUis-Foster Co. U.S.P. 
1,416,062, 16.5.22. Appl., 12.8.19. 

A HAED coumarone resin with an iodine value below 
50 is made by polymerising the coumarone con- 
tained in solvent naphtha by sulphuric acid of 
66° B. (sp, gr, 1*84) in the absence of substantial 
quantities of more dilute acid, agitating the mass 
thoroughly and then hardening the resin by heat- 
ing it to about 180° C. in a high vacuum.— A. B. S. 

Inks, printing colours, and the like; Manufacture 

of a binding agent for from solutions of 

glycerin pitch. Chem. Fahr. Plagwifa-Zerbst, 
G.m.b.H., and J. von Bosse, G.P. 345,141, 

30.5.20. 

InruRiTiES such as dissolved colloidal substances 
are precipitated from solutions of glycerin pitch by 
the addition of salts of heavy metals and/or com- 
pounds of the alkaline-earth metals. — L. A. C. 


Lime: Production of adherent /oi* paints. 

0. Mielcke G.P. 346,825, 17.4.20. 

QuiCKLniE is slaked by treatment with an alkaline 
solution, e.g.f waste liquor containing alkali 
hydroxide from the manufacture of soda-cellulose, 
and after or during the slaking, alum or sodium 
chloiride, and pigments are added. — L. A, C. 

Paint; Manufacture of for ships* bottoms. 

E. Arie. G.P. 346,898, 18.2.16. 

Apotrr 6% of the alkali salts of coconut oil fatty 
acids, or other saturated monobasic fatty acids of 
the series C* to C^, is added, e.g., to melted colo- 
phonium. — L. A. C. 


Paint; Water-resistant . Manufacture of a 

binder for coloured carbolineum paint. Plonnis 
und Co. G.P. (a) 347,707, 11.8.20, and (b) 
348,166, 29.5.21. (a) Addn. to 301,783 (J., 1921, 
311 a). 

(a) The stability and covering power of the paint 
described in the chief patent are improved by the 
addition of sulphite-cellulose waste liquor, (b) A 
mixture of carbolineum with alkalis and water-glass 
(potassium or sodium silicate, or double water-glass) 
is employed as a paint, either alone or after the 
addition of dry colours or other materials. 

— L. A, C. 


Drying oils, lacquers^ varnishes, anti-rust coatings 
lu^cating oUs, etc.; Production of a substituU 

for . W. 0. F. Schilsky. G.P, 349,926 

14.7.17. Addn. to 348,087 (J., 1922, 382 a). 

Fubfpbal, or a derivative or homologue, is heate^i 


upder presiure with metal compounds capable of 
yielding oxygen.— L. A. 0. 


Laeguers; Manufacture of , jrom 

T esrsA A TTildofiheimer. G.P. 


850,973, 17.1.1ft, 

Mono- or diglyceryl esters of non-drying oils, such 
as the monoglyceryl esters of castor oil or rape oil 
fatty acids, or the diglyceryl estera of the fatty 
acids of marine animal oik, are added to solutions 
of nitrocellulose for use ns lacquers. — h. A. C. • 


jMcquers; Production of „ 

esters. F. Medicus. G.P. 351,2 


■ from cellulose 
8, 14.12.17. 


Cinnamic acid esters, e.g., the amyl ester, are 
added to cellulose esters either before or after telu- 
tion, yielding flexible, elastic lacquers.— L. A. C. 


Sesin oils: Preparation of products resembling 
F. Sichel, Komm.-Ges., and E. Stern. G.P. 
351,003, 5.4.21. 

Anhydrous zinc cbloride is added to resin before or 
during distillation, or 2 — 6% of zinc chloride is 
added to molten resin at a temperature of at least 
130“ C. The oily products obtained have a saponif. 
value of 50—40, and are suitable for use in 
the manufacture of printing colours, lubricating 
oils, and substitutes for linseed oil. — L. A. C. 


Pigment; White . H. R. Rafsky. U.S.P. 

1,415,391,9.5.22. Appl., 29.3.16. Renewed 2.6.21. 
See E.P. 178,896 of 1921; J., 1922, 474 a. 


Sulphurs and vermilions of antimony; Manufacture 

of gold-coloured . P. Chaillaux. U.S.P. 

1,417,033, 23.5.22. Appl., 23.6.20. 

See E.P. 151,422 of 1919; J., 1920, 756 A. 


XIV.-INDIA'BUBBEB ; GUTTA-PEBCHA. 

[Rubier;] Sodium silicofluoride as a mould pre- 
ventive [/or ]. H. P. Stevens. Bull. 

Rubber Growers’ Assoc. , 1922, 4, 227 — 228. 

The addition<t)f 0 06% of- sodium silicofluoride to 
standardised latex should be snflicient to inhibit 
mould growth in the finished smoked sheet rubber. 
Samples produced in this way were satisfactory, the 
tensile strength after vulcanisation being good and 
the rate of vulcanisation slightly less- tean the 
average for smoked sheet rubber. — D. F. T. 

[Rubber] manufacture ; Use of [sodium] bisulphite 

in sheet . H. P. Stevens. Bull. Rubber 

Growers’ .\ssoc., 1922, 4 , 228 — 229. v' 

Latex treated with a small quantity of sodium 
blsulphitn yields sheet rubber with an attractive 
glossy appearance; otherwise bisulphite is unneces- 
sary and indeed the resulting sheet rubber may dry 
exceptionally slowly. With the addition of 0'1% 
and 0’2% of sodium bisulphite to latex, the result- 
ing shrets needed smoking for 18 dara: the rate of 
vulcanisation was somewhat redneed, but the ten- 
sile strength of tim vulcanised prodnet-was satis- 
factory. — D. F. T. 


Patents. 

Rubber; Treatment of raw . S. C. Davidson. 

E.P. 179,622, 6.2.21. 

Rubbks coagulum is freed from much of its water 
by kneading between three rolk. It is tten further 
dehydrated by wrapping the block of robber tit^tly, 
whilst it is still in position between the tolls, in a 
piece of webbing. This prevente,tiie retraction of 
the rubber and causes the remaining water to oose 
out slowlv. — ^D. F. T. 
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a«55er mbstxMe, and protai for mod^g tame. 
Western Rubber Co„ Aseees. of H. H. Hazeltine 
TudM Gregory. if.P. 167,836, 10.1.21. Conv., 
16.3.18. 

am U.S.P. 1,360,744 of 1920; J., 1921, 62 a. 


fine sand + silt, and the fine silt + clay. The appli- 
cation of this method to the correlation of 
mechanical composition and agricultnral properties 
is shown by actual examples. A very full biblio- 
graphy of the subject of soil classification is 
appended. — G. "W. R. 


XV.-LEATHEB; BOHE; HORN; GLUE. 

Sbrome fonninj. IX. delation between the pro- 
pertiei of chrome liquors and the leather they 
produce. D. Burton. J. Soc. Iieather Trades 
Caiem., 1922, 6, 157—180. 

The effect of the nature of the chrome liquor on the 
properties of the leather produced is complicated by 
Mveral factors. The time elapsing between fiaying 
and soaking of the hide should not be prolonged. 
The preparation of the pelt for the tanning liquor 
influences the feel of the resulting leather. The 
initial basicity figure, age, temperature, rate of 
increase in strength, and the rate of neutralisation 
of the liquor are important in chrome tanning. The 
basicity does not always indicate the hydrion con- 
centration of the liquor, which should be controlled. 
The acidity of the liquor affects the boiling test of 
the leather and is altered by the presence of neutral 
salts. The leather is improved by “ ageing.” It 
should not bo over-neutralised. The feel rather than 
the absence of shrinkage of the neutralised leather 
under the boiling test should be used as the cri- 
terion of complete tannage. The properties of any 
sample of leather depend on the condition of the 
fibre at the moment of fixation by the chromium, 
the nature of the salt on the fibre and the kind of 
combination with the pelt, and the mechanical 
treatment used for softening the leather. There 
are probably three reactions taking place during 
chrome tanning, viz., absorption of the liquor by 
the pelt : chemical combination of the pelt with the 
free acid; the removal of free acid leads to further 
hydrolysis, so that the basic chromium salt becomes 
insoluble in water and is deposited on the fibres. 
If the chromium compound is negatively charged, 
due to the adsorption of SO, ions which are in excess 
in the liquor between the fibres, thgre will be co- 
precipitation with the positively charged pelt, and 
chrome tanning will be subject to the same laws 
as those governing the process of vegetable tanning. 
A complete bibliography of chrome tanning is 
appended.— D. W. 

Protective agent for animal fibres. Edge. See V. 
Ultiti-violet light in analysis. Kitching. See XXIIl. 

Patent. 

Hides; Process of deliming . W. Savage. 

U.S.P. 1,382,124, 21.6.21. Appl., 26.4.19. 


Sulphates in soil; Factors influencing the deter~ 

mination of . 6. T. Hirst and J. E. Greaves. 

Soil 8ci., 1922, 13, 231—249. 

The chromate volumetric method oi estimating 
sulphates was compared with the gravimetric 
barium sulphate method, and was shown to be far 
less inaccurate than is generally supposed. The 
average recovery of sulphates by the chromate 
method was found to be 97% of that by the gravi- 
metric method, and where very small quantities 
were to be estimated the former was found to be 
the better method. The whole of the sulphate was 
removed frofn soil by a 1:5 water extraction after 
shaking for 40 mins., except where excessive 
amounts of gypsum were present. The extracts 
should be clear^ by means of a Pasteur-Chamber- 
land filter or by centrifuging. The sulphates were 
precipitated by excess of a hydrochloric acid solution 
of barium chromate. The solution was maintained 
i practically at boiling temperature for 30 mins., 
j whereupon the excess of barium chromate was pre- 
1 cipitated by the addition of ammonia. After cool- 
I ing the liquid was made up to standard volume, and 
I allowed to settle and a portion withdrawn for the 
! volumetric determination of the remaining chrom- 
i ate. The presence of nitrates and of salts of iron 
' and aluminium if in considerable quantity tends to 
produce irregular results. — A’. G. P. 

Soil; Influence of moisture and soluble salts on the 

bacterial activities of the . J. E. Greaves and 

E. G. Carter. Soil Sci., 1922, 13, 251—270. 

Sou. was treated with various salts and the relation- 
1 ships between moisture content and ammonifying 
I andnitrifying powers were determined. The moisture 
I content corresponding to maximum ammonifying 
i power varied with the nature of the salt used. The 
1 relative toxicity of sodium chloride, and of the car- 
' bonates of sodium, potassium, and calcium decreased 
t as the water content increased. AVhth all other salts 
i used the reverse was the case, indicating that with 
I the latter, other factors than osmotic pressure 
governed the toxicity. The toxicity of salta towards 
nitrifying organisms decreased with increasing 
water content. Optimum moisture content for 
nitrification was in general a little lower than that 
. for ammonification. (C/. J., 1921, 20 a.) A. G. P. 

Bacteriological activities in soil; Effect of tree pro- 
ducts on . I. .Ammonification and nitrifica- 

tion. W. M. Gibbs and C. H. 'tterkman. Soil 
Sci., 1922, 13, 303-^2. 


BEPUATEn hides are subjected to the action of a 

E aste made from an earth capable of adsorbing 
ases, preferably fuller’s earth. Zeolites may be 
used in place of fuller’s earthy but in that case, 
after removing the. paste, the hides must be washed 
to remove smuble alkali soaps formed by base 
cxchange^^ith the zeolite. 


XVL-SOILS; FEftTILlSEfiS. 

oils; Classification of on the 6a*ia of 

mechanical analysis. C. L. 'Whittles. J. Agric. 


Soils were treated w'ith ground sawdust, pine cones 
and needles, etc., and the effects on ammonification 
and nitrification studied. .411 substances examin^ 
were injurious to the organisms concerned. The 
! addition of chalk did not destroy the toxicity, 

; although it improved nitrification. Cedar saw- 
I dust, followed by maple, larch, ash, and red fir, 
i proved the most inhibitive materials. The miscel- 
■ laneous debris forming the “ forest floor ” also re- 
! duced formation of ammonia and nitrate in soils, 
i The depression of nitrate accumulation was due to 
.actual toxicity towards the organisms concerned, 
; and Was not the result of increased denitrification. 


iSci., 1922, 12, 166—181. 

A DISCUSSION of various metl^s of classifying Mils 
on the Htais of their mechanical composition. The 
author proposeegfr graphical method of classification 
by means of trUmgnlar co-ordinates in which tte 
three variables are the fine gravel -P coarse sand, the 


Nodule formation of soya-beans; Effect of Afferent 

reactions on the growth and . 0. C. Bryan. 

Soil Sci., 1922, IS, 271—302. 

I Soya-bean plants were grown in sand and solution 
i cultures which were ad^ted to various hydrogen 
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ion concentrations and inoculated with suspensions 
of nodule bacteria. Shire’s solution (Physiol. B^., 
1 , 327) was suitable for sand but not for solution 
cultures. Crone’s nutrient solution (12 g. of a 
mixture of KCl 100, OaSO„2H,0 25, MgS0„7H,0 
25, Ca,(PO,), 25, and FePO, 25 pts. to 8 1. of water) 
was the more faronrable for both sets of experi- 
ments. The most favourable reaction for growth and 
inoculation of soya-beans wa* Ph 6'5. The limits 
for inoculation were p^ 4'6 — 8, and for the growth 
of the plants Pn 3‘9— 9'6. Injnriona p^ values were 
within those of very acid soils. Different straiM 
of soya-bean bacteria showed small differences in 
critical H-ion concentration. ’The reaction of 
nutrient solutions in contact with growing plants 
did not remain constant except when they were 
initially at the optimum figure. The rate of change 
of reaction was greater in the alkaline range than 
in the acid range, and was influenced by the rate 
of growth of the plant. Maize tolerated greater 
extremes reaction than the soya-bean or cowpea, 
while the last-named showed a greater range of 
reaction at which nodules formed than the soya- 
bean. The reaction of plant juices varied with 
that of the nutrient medium, except the juice of 
maize leaves, which showed little variation. R^t 
juices followed changes in the nutrient solution 
reaction more closely than did leaf juices. 

—A. G. P. 

Phosphates; Citric sohibility of mineral . J. P. 

Tocher. J. Agric. Sci., 1922, 12, 125 — 143. 

The citric solubility of mineral phosphates and 
slags is dependent on the relative amount of slag 
or phosphate used, the amount of citric acid used, 
and the volume of extracting liquid. As a test of 
the agricultural value of a phosphatic material, 
citric solubility is unreliable, and the only 
standard tests to be accepted are total phosphate, 
fineness of grinding, and freedom from injurious 
substances. (Cf. J.G.S., July.)— G. W. H. 

Selenium, sulphur, and teUwrium salts; Action of 

on plants. B. Turina. Biochem. Zeits., 

1922, 129 , 507—533. 

The author has examined the action of selenites, 
selenates, sulphites, sulphates, tellurites, and tell- 
urates on the germination of plants and on the 
mature plant. From the deposition of selenium 
and tellurium by reduction in the tissues it is con- 
cluded that neither selenium nor tellurium salts 
enter the system in appreciable quantity, via the 
root hairs, but that the root cap plays the im- 
portant function of point of entry and of filtration 
of nutritive salts.— H. K. 

Paienib. 

Mixed fertiliser; Preparation of a stable . 

Badische Anilin- und Soda-Fabrik. G.P. 351,130, 
27.3.17. 

SoPEEPHOSPHATB is mixed with ammonium nitrate 
and a basic substance, such as ammonium carbon- 
iite. The mixture is a fine powder which is not 
hygroscopic. — A. II. P. 

Fertiliser dryer. P. J. Hamler. Reissue 15,362, 
23.5.22, of U.S.P. 1,321,628, 11.11.19. Appl., 
14.2.21. 

See E.P. 143,846 of 1920; J., 1921, 190 a. 
Fungicide. G.P. 349,870—1. See XIXb. 

XVn.-SUGARS; STABCHES; GUMS. 

Nipa-sugar manufacture; Pecent improvements 
»» - — . A. H. Wells and G. A. Perkins. 
. Philippine J. Sci., 1922, 20, 45—56. 

The rapid disappearance, of crystallisable sugar 


from the juice or tuba of the ni^ palm is due in 
part to enaymes, but without the help of micro- 
organisms they are not very effective. This fer- 
mentation can be largely checked if the tuba is 
collected in clean rocept^les which have been dis- 
infected with lime. This, however, does not retard 
the conversion of the sugar by inversion ii^ a 
non-crystallisable mixture of dextrose and Isevnlose. 
Preservation of the syrup with toluene was tried 
on a small scale, and alw found to be effective. 
A very heavy liming of the receptacles with mil^ 
of lime containing 600 g. per litre was found very 
effective in preventing both fermentation and in- 
version, but was, however, not practicable owing 
to the accumulation of lime on the receptacles, the 
formation of calcium saccharate, and other reasons. 
If only a thin lime cream is used the top layers 
of tuba become acid and ferment, but this diffi- 
culty can be overcome by leading the juice, as it 
drips from the tree, to the bottom of the recep- 
tacle by means of a funnel, and the lime required 
is thereby reduced to a very small amount. 

-O. F. M. 

Starch; Determination of the technically recover- 
able in starch-pulp. E. Parow. Z. Spiritus- 

ind., 1922, 45, 149. 

Estimations of the technically recoverable starch 
in twelve samples of starch-pulp gave very variable 
results by the methods usually employed for the 
purpose, t.e., Klopf ’s method, the usual washing 
method, washing with air agitation, total starch 
by Reinke’s method, polarisation, and washing 
with ammonia. The moisture in six samples each 
of moist and dry pulp varied from 43T to 63'4% 
and from 13' 48 to 15’29% respectively. Polari- 
metric estimations gave the most consistent 
results compared with the total starch in the dried 
samples, as estimated by the Marcker-Delbriick 
method, except in the case of three dark^oloured 
samples in which a preliminary decolorisation by 
treatment with charcoal was necessary before 
polarimetric readings could be taken. None of the 
methods gives consistently reliable results. 

— L. A. C. 

Starch ; DakamhaUi i-. J. A. Goodson. Analyst, 

1922, 47, 205—206. 

I 

I This starch is prepared in British Guiana from 
; the fruit of the tree Aldina insignis. The powder 
' has a pale brown colour, and consists of granules 
varying from 11 to 42 ;< in diameter. The small 
. granules are mostly circular and the lar^r roughly 
i ovate in form; the hilum is at the larger end, and 
I the concentric rings are well marked. — W. F. S. 

' Starch. V. Methyl and acetyl derivatives of the 
! “ polyamyloses." H. Pringsheim and W. Persch. 

Ber., 1922, 55, 1425—1433. 

Octamsthtltetea-amtlosb, in which the third 
; hydroxy group is highly resistant towards methyla- 
; tion, is converted by acetic anhydride and pyri- 
j dine into octamethyltetra-amylose tetra-acetate, 
i [a]i,”= + 118’62° in ethyl alcohol. Diamylose re- 
sembles tetra-amylose in that it is transformed by 
successive treatment with methyl sulphate and 
: sodium hydroxide and with methyl Wide and 
i silver oxide into tetramethyidiamylose, [a]i,’" = -!- 
i 143'74'’ in ethyl alcoholic solution. Attempts Ho 
; methylate the third hydroxy group were un- 
: successful. The behaviour of the polyamyloses of 
; the (S-series towards methylation is peculiar. With^ 
; hexa-amylose, reducing action toward Fehling’s 
I solution is observed after a single treatment with 
j sodium hydroxide and methyl sulphate. With 
triamyloee the phenomenon is noticeable mIv after 
the first treatment with methyl ,todi^ and silver 
oxide, and becomes more markra after a second 
treatment with the same reagents. If the “ slime ” 
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obtained by degra4^tion of starch with 

B. mactra-M be treated with pyridine and acetic 
anhydride, dodeka-a^acetylhexarainylose, Ca]^**a-f- 
96*77^ in facial acetic acid solution, is obtained. 

It is reconverted by alcoholic potassium hydroxide 
»>luthm into the initial material, which is thns 
chara^rtised as o-hexa-amylose. (Cf. J.C.S., 1922, 
i., H. W. 

Starch. VI. Polyamyloset. H. Pringsheim and 
. D. Demikos. Ber., 1922, 55, 1433 — 1445. 
o-Tetba-amylobb is converted hy acetic anhydride 
and pyridine into a>tetra*amylose dodeka-acetatc, 
[0*H,0,<0CaH,0)4]*,[a]i,^*=+H5'8® in glacial acetic 
acid solution, which is re-converted oy alcoholic 
potaseiuxn hydroxide solution into o-tetra-amylose. 
Possibly by reason of necessarily more drastic ex- 
perimental conditionfl, /5-hex a-amy lose is depoly- 
merised by acetic anhydride and pyridine and 
converted into the same triamylose monoacetate as 
is obtained by acetylation in the presence of sine 
chloride. Arguments are brought forward against 
Karrer’s view of the identity of triamylose and 
/S-hexa-amylose <J., 1922, 304 a). {Cf. J.C.S., 1922, 
i., 632.)~H. W. 

Starch. VII. Relationship of the a- and /3-poZy- 
suhstance of the starch granule. H. Pringsheim 
and K. Goldstein. Ber., 1922, 55, 1446—1440. 

It has been shown by Samec and his co-workers 
(J., 1921, 272 a) that starch can be separated by 
electrodialysis into erythroamyloses and amyloamyl- : 
oses. The close relationship of these substances to | 
the /5- end a-polyamyloses is illustrated by the [ 
colorations which they rive with iodine and the ' 
readiness with which additive compounds are pro- i 
duced with this halogen, hy the relative specific i 
rotations, and by the ratio of the molecular weights. ; 
In the fermentation of the amylopectine and 
amyloses by B. macerans /S-polyamyloses are | 
obiined in larger yield from the erythro-, and ; 
a-polyamyloses from the amylo-amyloses. (Cf. 
J.C.S., 1922, i., 633.)— H. W. 

InvXin. II. Invlin and glycogen. H. Pringsheim 
and M. Uassmann. Ber., 1922, 55, 1409—1414. ! 

Re-dbtkbminations of the molecular weight of 1 
inulin acetate dissolved in glacial acetic acid by the ; 
method of Barger (Tran.s. Chem, Soc., 1904, 8S, ; 
286) ae modified by l^st (Ber., 1921, 54, 1979) have 
confirmed previous measurements (c/. J., 1921, ; 
523 a), but the process cannot be applied in tlie ; 
cases of the acetates of glycogen or soluble starch. ^ 
The method does not appear to be practicable for 1 
the determination of molecular weights exceeding 
3000. Glycogen is transformed by acetic anhydride i 
in the presence of pyridine into its acetate, 
m.p. (indefinite) 165° C., +159-6° 

when dissolved in pyridine. Soluble starch like- : 
wise yields an acetate, which differs from that of 
glycogen, whereas the substances give the same ' 
product when methylated (Karrer, J., 1922, 27 a). 
The possibility that the differing behaviour of : 
glycogen and starch towards iodine is attributable ! 
to the presence of impurities (loc. cif.) is greatly • 
discounted by the observation that the substances 
obtained by the de-acetylation of glycogen and : 
starch acetates give the same colorations as the ; 
initial materials. — H. "W. 

Invlin. Ill, H. Pringsheim and A. Aronowsky. 

Ber., 1922, 55, 1414—1425. 

Attbhptb to confirm the identity of inulin re- 
^nerated from ite acetate with natural inulin by 
fermentative hydrolyses with PenicUlium glaucum \ 
show that the ^haviour ol the ferment depends i 
greatly on its mode of culture. A specimen 
nourished with glucose did not hydrolyse inulin, ; 


whereas a similar s^cunen nouriahed with i&nlin 
was active towaroa the latter only and one 
nourished with de-acetylated inulin acetate hydro- 
lysed natural and artificial inulina. Inulin (1 pt.) 
is converted by glacial acetic acid (2 pts.) and acetic 
anh||iride (2 pte.) into an inulin acetate which 
coiiiS not be caused to solidify but was transformed 
by sodium ethoxide in the presence of absolute 
alci^ol into trifructoee-sodium, (.C,H,,Oj),,NaOH. 
Trifructose could not be isolate in substance, nor 
could other derivatives it be prepared. It appears 
therefore that inulin in the solid condition and in 
its colloidal solution is the product of a trebly 
polymerised anhydrotrifmetose. Inulln-sodium has 
the composition (C 4 H„Oj)„NaOH, whether obtained 
by precipitating a solution of inulin in sodium 
hydroxide (10%) bv alcohol or by the hydrolysis of 
inulin acetate with sodium ethoxide. It is, how- 
ever, pointed out that the first method for the 
preparation of the additive compounds of poly- 
saccharide and sodium hydroxide is unrelUble; 
the sodium content depends entirely on the con- 
centration of the sodium hydroxide solution from 
which they are precipitated by alcohol, or on the 
quantity of water with which they are treated for 
the removal of adherent sodium hydroxide. iCf. 
J.C.S., 1922, i., 635.)— H. W. 

Patent. 

Corn [maize] starch; Manufacture of and 

products therefrom. A. W. H. Lenders, Aesrs. 
to Penick and Ford, Ltd. U.S.P. 1,417,467. 
23.5.22. Appl, 18.11.18. 

Seb E.P. 149,374 of 1919; J., 1920, 700 a. 


XVUL-F£BN£NTAT10N INDOSTIUES. 

Saccharomyces Matxianus and top-fermentation 
yeasts. R. H. von Euler and K. Josepbson. Z. 
physiol. Chem., 1922, 120, 42 — 60. 

Saccharomyces Marxianus failed to ferment 
maltose even on the addition of an excess of co- 
enzyme. It also does not ferment this sugar at a 
higher temperature, namely, 40°C. Its fermenting 
capacity is diminished on drying and increases 
again as the cells imbibe. It ferments sucrose and 
dextrose with the same velocity. The development 
of the yeast in dextrose aud in maltose solutions is 
of approximately the same order and follows the 
ordinary exponential law. Its inverting capacity 
is about 100 times lower than that of culture yeasts. 
In the case of the top-fermentation yeast R both 
treatment with alcoliol and drying dimmish its 
activity. The inverting capacity of yeast R is 
greater than that of the top-fermentation yeast 
S B.— S. S. Z. 

Fat; Bnzyinic synthesis of . L. Spiegel. Z. 

physiol. Chem., 1922, 120, 103 — 109. 

On incubating cellulose, dextrose, and starch with 
enzyme preparations from certain oil-bearing seeds 
a small production of fatty substances wae observed. 

— S, S. Z. 

Diastase; Regeneration of and its dependence 

on oxyaen. W. Biedermann. Biochem. Zeits., 
1922, 129, 582—593. 

Ip active filtered saliva be heated just to 100° G. it 
becomes turbid. The diastatic activity of the 
solution is small, but is regenerated to a consider- 
able extent by vigorous shaking with air. If, how- 
ever, the heated saliva be again filtered the filtrate, 
free from oxygen, is practically inactive, but is 
slightly activated by shaking with air. This 
acti^tion is attributed to oxygen, although the 
finely divided coagulated protein plays a part. 

-H. 
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Oxalic acid and ammonia; Formation of in 

cultures of Aspergillus niger on peptone. W. 
Butkewitsch. Biochem. Zelts., 19&, 129, 445 — 
454. 

The proportion of ammonia and caalic acid fonned 
from cultures of AM^rgillibS niger on p^Rone 
corresponds to ammonium oxalate with about 10% 
excess of ammonia. Of the ammonia formed over 
a period of 40 days 90% appeared in the first 10 
days during the vigorous growth of the mould. 

—H. K. 

Peptone as source of carbon for species of Citro- 
myces. W. Butkewitsch. Biochem. Zeits., 1922, 
129, 455-463. 

Gitromyces glaher and cit77‘cus grown on peptone 
media produce ammonia and oxalic acid (not citric 
acid), the proportion of ammonia being 12 to 20% 
greater than that required for ammonium oxalate. 
As in the case of Aspergillus niger (cf. supra)y tho 
major portion of the ammonia is product in the 
first period of growth, and the ratio of the yield of 
mould to ammonia nitrogen falls off with the age of 
the oulturea. — H. K. 

OjiaZio acid; Formation and accumulation of — — 
in cultures of Gitromyces on salts of organic acids. 
W. Butkewitsch. Biochem. Zeits., 1922, 129, 
464—476. 

Salts of organic acids are utilised by species of 
Gitromyces with production of oxalic acid, the 
sodium salts being more conducive to growth than 
the ammonium salts. Aspergillus nijjer converts 
tartaric acid rapidly into oxalic acid; Gitromyces 
are unable to do this, but on salts of citric, su(xinic, 
and quinic acids there is considerable formation of 
oxalic acid. — H. K, 

Wine; Estimation of the various acids in . 

T. von Fellenberg, Z. Unters. Nahr. Genussm., 
1922, 43. 217—255, 

The scheme of analysis described permits of tbe 
estimation in wine of the separate proportions of 
weak organic acids (tannic acids), tartaric, malic, 
succinic, and lactic acids. The most important 
feature in the scheme consists in the means adopted 
to estimate the last four acids. These acids arc 
converted into their silver salts, silver lactate re- 
maining in solution, whilst the other three silver 
salts are precipitated. The tartaric acid is esti- 
mated by the official Swiss method, so that the sum 
of the malic and succinic acids may be calculated. 
The aqueous solution containing these two acids is 
shaken with ether, the proportions of the separ.ate 
acids being determined from their distribution be- 
tween the water and ether and the known values of 
the separate distribution coefficients. Full details 
of the procedure are given. — T. H. P. 

Attack of minerals by bacteria. Helbronner and 
Rudolfs. See VII. 

Ultra-violet light in analysis. Kitching. See 

xxni. 


Patents. 

Glycerin; Production of from sugar. Ver- 

einigte Chem, Werke, A.-G. G.P. 343,321, 14.2.17. 
In the production of glycerin from sugar, the 
fermentation is carried out in the presence of salts 
with an acid or neutral reaction, e.g., ferrous sul- 
phate, aluminium sulphate, ammonium chloride, or 
calcium chloride, as well as a considerable excess of 
nutnent salts such as ammonium sulphate, sodium 
phosphate, potassium sulphate, and magnesium 
phosphate. Fermentation is allowed to proceed 
until the whole of the sugar has been decomposed 

— L. A. C. 


Alcoholic fermentation; ProdviUtion of material 
from pancreas or yeast for dceeleraitng — — . 
J. ». Riedel, A.-G. G.P. 360,640, 6.11.20. 
Pano&bas or yeast powder is triturated with liquor 
ferri sesquichloratt, dried ^ below 105® 0^ washed 
until no more iron salts dissolve, boiled from 4 to 
1 hr. with a 2% alkali solution, and filtered. * The 
solution may ^ treated with acids to precipitate 
metabolin, or may be used direct for ithe prepara- 
tion of the products described in G.P. 345,695 
(J., 1922, 430 a).— L. A. 0. 

Products from lupins. G.P. 350,100. See XIXa. 


XIXa—FOODS. 

Dairy practice; Significance of surface tension for 

. O. Rahn. Kolloid-Zeits., 1922, 30, 341— 

346. iCf. J., 1921, 746 a, 866 a; 1922, 114 a.) 

The foam which forms when skim milk flows from 
the cream separator is due to a reduction of the 
surface tension caused by the accumulation in the 
surface of an albuminous substance which passes 
into the walls of the foam cells. On standing the 
walls of tbe foam cells contain a solid substance and 
the drying of such material is similar to the drying 
of many albuminous substances in tbe sense that it 
is irreversible. It is probable that this solid albu- 
minous substance is the main constituent of the 
skin which forms on the surface of milk that has 
been heated to 60® C. or above. The formation of 
whipped cream is explained as follows: — On whip- 
ping the cream a network of foam is prodi^d, which 
IS stiffened by the solidified fat go that it does not 
fall like the foam but retains its form. Whipped 
cream consists of a solid structure of albumin pene- 
trated by layers of solid fat, which has the same 
form as the foam. On warming whipped cream 
above the melting point of tbe fat the structure 
collapses but remains somewhat frothy because the 
solid albumin cannot melt. Butter formation is 
explained as follows: — Cream contains much of the 
foam-producing albumin ; this surrounds the par- 
ticles of fat and on churning a large volume of air 
is entrapped by the cream so that the surface is 
very much enlarged. The albumin passes into the 
walls of tho foam and takes the fat with it, bo that 
; a foam rich in fat stands above a liquid poor in fat 
j (buttermilk). The fat particles lie very close 
I together in the foam walls and are compressed into 
I conglomerates by the surface pressure. This causes 
' the albumin in the walls to solidify, and further 
t churning breaks up the foam and mixes the fat con- 
i glomerates with the solid albumin to form lumps of 

I butter. — J. F. S. 

i 

I Butter; Formation 0 / . Ft. II. Effect of tem- 

1 perature on butter formation. 0. Rahn. Forach. 

! Geb. Milchwirtsch. und Molkerniw., 1922, 2, 
j 76—94. Chem. Zentr., 1922, 93, II., 1147. 

: The explanation of the process of butter formation 
advanced previously (cf. J., 1922, 114 a) according 
to which butter can be produced at any tempera- 
ture, is fundamentally different from Soxnlet’a 
coagulation theory, which states that the butter fat 
must solidify before it can cohere into lamps. 
Tabulated data, collected by the author and 
Hittcher, are given showing tne effect of tempera- 
ture and duration on the process of hotter forma- 
tion. Butter can be produced os long as the liquid 
froths, even if the fat is liquid in the cream 
particles, but under these conditions the agglo- 
mCTBtes of liquid fat break again, owing to the 
agitation, and hence the yield of butter u small. 
The time nMessary for the formation of butter 
decreases with increasing temperature; between 
25° and 30° C. it is only 8‘6 mins., at hnrer tempera- 
tures a longer time is reqnirM, and at ^ 0. 
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piobaMy no bnttA is formed. In the case of cream 
from fed on pastari^, the solidified fat 

particlcB begin to soften at ^out 11^ 0., and the 
softer they are, the more rapidly can the agglomer- 
ates of particles coalesoe into lumps, the 

animals nave been fed on roots, the particles are 
unable to coalesce below about 16® — 17® C. The fat 
content of buttermilk rises gradually with increas- 
ing temperature up to about 14° — 16° C., and 
rapidly above that temperature, and is usually a 
minimum if the duration of the process of butter 
formation is 30—45 miim. — ^L. A. Os 

MUk; Effect ott^e percentage composition of 

of variations in the daily volume and variations 
in the nature of the diet. W. Taylor and 
A. D. Husband. J. Agric, Sci,, 1922, 12, 111—124. 
The percentage composition of milk is apparently 
determined by the rate of secretion and not by diet, 
except in the case of non-protein nitrogen, which 
is not a product of the mammary gland. The per- 
centages of protein, fat, and ash vary inversely and 
the percentage of lactose directly as the daily 
volume. It is suggested that the quantity of lac- 
tose elaborated by the mammary gland controls the 
late of milk secretion. — G. W. R. 

Milk' Relation of fat to total solids not fat in . 

F. Reiss. Milchw. Zentr., 1922, SI, 121 — 1^. 
From the statistical study of a number of data as 
to the composition of milk, it is concluded that there 
is no strict proportionality between the content of 
fat and of solias-not-fat. — G. W. R, 

Animal bodies; Chemical composition of . 

J. A, Murray. J. Agric. Sci., 1922, 12, 103 — 110. 
A BTATisTiCiiL examination of the relationships 
between water and the non-fatty matter of animal 
bodies. From existing data an empirical formula 
is derived connecting the percentage of water in the 
fat-free «^ty weight and the fat-free empty 
weight. {The ‘‘empty weight” is the “live 
weight ” minus the weight of the contents of the 
stomach, intestines, and urinary bladder.) The 
formula is applicable to cattle and pi^, and, with 
slight modification, to sheep. The ratio of protein 
to ash is the «ame in sheep and cattle, but higher 
in pigs. It is not altered with age, but may be 
affected by food.— G. W. R. 

3/onoamino-acid5 [in proteins] ; Defection and esfi- 

mation of . R. Engelaud, Z. physiol. Chem., 

1922, 120, 130—140. 

The author estimated proUne in glutin and elastin 
by moans of his betaine method. The former pro- 
tein showed a content of 10 9% and the latter of 
4*3% of proline. The same method was applied in 
the case of ascitic fluid. Six and a half litres of 
ascitic fluid yielded 006 g. of the chloroaurate of 
the betaine of leucine and 0‘02o g, of the chloro- 
aurate of the betaine of lysine by this method. 

-s. s. z. 


« 

Roods; Examination of for the presence of 

CJhapman. Analyst, 1922, 47, 

204 — ^205. 

Foods oonteining onions or mustard yield appreci- 
able ^aptities of sulphuric acid when they are dis- 
tilled with phosphoric acid and the distillate is 
oxidised with bromine ; if, however, hydrogen per- 
oxide is used in. place of bromine, the volatile 
sulphur compounds derived from the onions etc. are 
not oxidised and any sulphuric acid then found is 
duo to the oxidation of sulphur dioxide derived from 
sulphites contained in the food. — ^W. P. S. 

Allyl mustard oil lallyl isothioe^nate'] ; Method of 

estimating in mustard. E. Luce and A. 

Doucet. J. Pharm. Chim., 1922, 25, 458—464. 

In estimating allyl mustard oil in mustard by 
Dieterich^s method (Pharm. Zeit., 1900, 767) the 
time of maceration of mustard with water should be 
reduced to 1 hr., and the time of contact with the 
ammoniacal silver nitrate should he 6 hrs. in the 
cold or 1 hr. at 80° — 85° C- under a reflux con- 
denser. The time of contact and the temperature 
of maceration are of importance, as rise in tempera- 
ture or an extension of the maceration beyond one 
hour results in a secondary reaction occurring with 
consequent loss of allyl mustard oil. — W. G. 

PaiEXrs. 

Farboilingy gelatinising, and similarly treaU 

ing and apparatus therefor. H. Simon, Ltd., 

C. Raeburn, and A. G. Simpson. E.P. 179,206, 

2 . 11 . 20 . 

Soaked rice is heated under atmospheric pressure 
by contact with, and the radiation of heat from, the 
walls of externally heated containers through which 
the rice descends under gravity, and the discharge 
is controlled, e.g., by a reciprocating grid, to regu- 
late the duration of heating. Air may be passed 
upwards through the rice to carry off the moisture. 
A number of such containers of small cross-section 
may be combined in parallel in one apparatus, and 
eacn container may be in the form of a corrugated 
or indented tube. — H. H. 

Milk and cream; Process of extracting butter fat or 

oil from . C. E. North. U.S.P. 1,416,053, 

16.5.22. Appi., 4.9.2U. 

Cream is agitated to agglomerate the fat particles 
and then mixed with water at such a temperature 
that the agglomerated particles are liquefied, and in 
such amount that the fat rises as an oily layer. 

— H. H. 

Sut kernels; Process of treating to produce 

food ingredients. H. R. and L. E. Scott. U.S.P. 
1,416,128, 16.5.22. Appl., 1.7.20. 

Pbu.ne, peach and apricot kernels are subjected to 
the action of the enzyme emulsin existing therein, 
in the presence of water, to decompose the amyg- 
dalin. The aqueous solution is separated by filtra- 
tion and distilled to recover benzaldehyde and 
hydrocyanic acid products, while the meal is w^hed 
to remove remaining soluble constituents. — L. A. C. 


Proteins; Colloid chemistry of . A. Fodor. ? 

Kolloid-Zeits., 1922, 30. 313—336. I 

The dehydration of protein gels leads, exactly ns • 
with a large number of inorranic gels, to the forma- ^ 
tion of new and more etame molecular structures 
which are characterised by a reduced tendency to 
enter into reactioius, whilst peptisation of such 
structures gives, owing to comolnation with water, ; 
reactive disperse partmles. The larger or smaller | 
particles obtained by precipitating proteins are not i 
to be regarded as accidental, but as structures con- i 
taming different amounts or water and of different i 
reactivity. (0/. J.C.S., July.)-^J. F. S. \ 


Fibrous vegetable material, especially xcood; Pro- 
cess for decomposing , e.g., for the produc- 

tion of /odder. P. Waentig. G.P. 349,842, 
19.9.17. 

Moist vegetable material cut up into small pieces 
is treated with chlorine, washed, treated at the 
ordinary temperature with a dilute alkaline solu- 
tion free from sulphur, and again washed. — L. A. C. 

Fodder; Manufacture of from stravo. J, 

Paechtner. G.P. 351,051, ia0.20. Conv., 

4.10.19. Addn. to 338,920 (J., 1921, 714a). 
By-pboducts obtained in the utilisation of agr^ul- 
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turiJ prodaots, such as molasses, vinasse, beet aliees, 
and tne like, and which contain electrolytes, are 
added to finely divided straw previous to electro- 
lysis as described in the chief patent. The straw 
can also be .treated with a direct current in the 
presence of water without the addition of electro- 
des. — L. A. C. 

Lupins; Preparation of products containing 
albumin and free from biffer constituents from 

. C. F. Hildebrandt. G.P. 360,100, 

11.12.17. 

Lupins are ground with water after removal of the 
husks, and after separation of the aqueous extract, 
ithe residue, which contains the greater part of 
the albuminous constituents, is washed until free 
from all bitter substances. The albumins in the 
aqueous extract are precipitated and separa^d 
from the solution, which can then be employed for 
the production of alcohol and yeast. — L. A. C. 

Lupins; Semoval of bitter substances from ■- — ; by 
means of hot xmter and sodium chloride solution. 
P. BergeU. G.P. 350,956, 18.1 21. Addn. to 
335,646 (J., 1921, 599 a). 

Extuaction of bitter substances from lupins by the 
process described in the chief patent ia_ accelerated 
and rendered more complete by carrying out the 
extractions with water at 60° C. under pressure, 
and with salt solution at 40° C. under reduced 
pressure. — L. A. C. 

Potatoes, onions, tomatoes, apples, or the like; 

Preparation of dried products from . M. 

Mann. G.P. 360,470, 20.1.20. Addn. to 318,980 
(J., 1920, 464 a). 

Vkqeiables and fruits in small pieces are 
in hot vegetable mucilage, heated to about 100° C. 
to evaporate the water in the coating, and sub- 
sequently dried at progressively lower tempera- 
tures. — £. A. C. 

Soya bean flour. E.P. 179,776. See XII. 

Edible fatty product. U.8.P. 1,381,564. See XII. 

XIXB.-WATEB PUBIFICATION; 
SANITATION. 

Bock du9t in air. Fieldner and others. See 
XXIII. 

Patents. 

Filters [for boiler-feed watery. J. F. Crawford 
and W. J. Kelly. E.P. 179,355, 24.2.21. 

A GBAviTY filter for boiler-feed water, or for other 
liquids in large quantity compared with the solid 
matter, is formed of a series of hollow perforated 
discs or grids covered with filtering medium and 
forming a hollow vertical column, down the centre 
of which the filtrate flows by gravity to a tank at 
a Mmew^t lower level than the filteric^ tank, 
which is in turn rather lower than a tank in which 
settling may take place previoue to filtration. 

— B. M. V. 

Fungicide and insecticide. Farbenfabr. vorm. F. 
Bayer und Co. G.P. 349,870—1, 28.2 and 
19.3.15. 

A FUNGICIDE and insecticide consists of a saturated 
monocylic ketone, such aa cyclohexanone or cyclo- 
pentanone or one of their homologues. The sub- 
stance can be us^ in the form of vapour, in 
chemical combination with other substances, such 
as Mdium bisulphite, or in mechanical admixture 
with soaps, powders, and the like, absorbed in 
porous substances or dissolved in any suitable 
solvent. — ^A. R. P. 


Afitmai membntines; Process for ^«^vmpo^ous 
material from — . H. Brsnn. GV. 360,276, 
28.8.20. 


Animal membrsnes srs treated with a bslogeii in 
the presence of a weak acid. The use of e.g., a 
5 — 10% aqueous solution of an acid causes the mem- 
brane to swell considerably, and this accelerates 
the action of the halogen. — L. A. C. 


XX.-0B<iANlC PBODUCTS; MEDIGINM. 
SUBSTANCES; ESSENTM^ OILS. 

Morphine. E. Speyer and G. Becker. Ber., 1922, 
5S, 1329—1339. 

The conversion of morphine oxide by acetic anhy- 
dride and sulphuric acid into morphinehydratc- 
oxidesulpbonic acid and reduction of the latter by 
sulphurous acid to marphinehydratosulpbonic acid 
has been described previously. Since, however, 
the latter substance loses a molecular proportion 
of water without suffering further decomposition 
at 170°— 180° C. and is catalytically reduced to 
a-dihydromorphinesulphonic acid it is established 
that the water is present as solvent of crystallis.!- 
tion and .the nomenclature must accordingly be 
modified to bimolecular raorphineoxidesulphonic 
acid and morphinesulphonic acid respectively. (Cf. 
J.C.S., 1922, i., 675.)— H. W. 

Cinchona alkaloids; Action of hydrogen peroxide 

on . E. Speyer and A. G. Becker. Ber., 

1922, 55. 1321—1829. 

Quinine is converted by hydrogen peroxioe (30%) 
into an amine-oxide which is Aaracterised by its 
ability to liberate iodine from acidified jiotsssium 
iodide solution and its re-conversion into quinine 
by the action of sulphurous acid. Siuoe pyridine 
and analogous bases do not react with hydrogen 
peroxide in this manner, the oxygen atom in the 
oxide is probably attached to the trivalent nitrogen 
atom of the piperidine complex. Similar oxides 
are obtained from dihydroquinine, quinidine. 
dihydrocupreine, and etfiyldihydrocupreinc, but 
not from cinchonine. (Cf. J.C.S., 1922, 1^674.) 

— H. W. 

Cinchona series; Syntheses in tht . VII. 

d.S^Piaminodihydroquinine and 5.8-diain-Tno-6- 
methooeyquinohne and their conversion into the 
corresponding aminohydroxy and dihydroxy 
bases. W. A. Jacobs and M. Heidelberger. 
J. Amer. Chem. Soc., 1922, 44, 1073—1079. 
Like the amino groups in the arainoazo dyestuffs 
derived from 6-aminodihydroqninine and 5-amino- 
6-methoxyquinoline, those in the 5.8-diamino com- 
pounds obtained from the dyestuffs by reduction 
are ea.sily replaoesble by hydroxyl groups (cf. J., 
1921, 96 a). There is evidence that the amino 
group in position 5 is more labile than that in 
position 8, and that the substitution of a methoxyl 
group in position 6 is a determining factor as 
regards the lability of the amino groups. Certain 
of the intermediate and end products of this 
transformation are described. (Cf. J.C.S., 1922, i., 
671.)— W. G. 

Cinchona series; Syntheses in the . VIII. 

Hydrogenation of dihydrocinchonine, cinchonine, 
and dihydroquinine. W. A. Jacobs and M. 
Heidelberger. J. Amer. Chem. Soc., 1922, 44, 
1079—1090. 

DiHTi>R.ooiNOHO)nNB, whcQ reduced with Bodium in 
amyl alci^ol, yielded a mixture of beubydrocin- 
cbonine and two epimeric bexahydrocinchonanes, 
in the last oi which the alcohol group aa well as the 
quinoline ring had suffered reduction. The relation- 
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ship ot these oompounds to the prodnc^ obtained 
br wdnotion with one and hydrochlorjo acid and 
by the reduction of cinchonine hw Wn eluci- 
dated. Wf. J.C.S., 1932, 1 ., 672.)— W. G. 

Cinchona series,’ Synthcitt in fhe r • 

Certain guintcine and henzoylciT^hona ealtSy 
erystaaine ethyldihydrocvvretnc (pptoehin) bate 
and other derivattvet. M. Heidelberg« and 
W. A. Jacobs. J. Amer. Chem. Soc., 1922, 44, 
1091—1098. 

A KOMIB of niiscellaneona crystalline cinchona 
derivatiyw are described, many of which were us^ 
as initial materials for yanous researches. (Of. 
J.C.S., 1922, i.,673.)— W. G. 

Cinchona series; Syntheses in the ;. X. Bihy- 

drocinchonieindl and the dthydrogusmctnoiSj. M. 
Heidelberger and W. A. Jacobs. J. Amer. Chem. 
Soc., 1922, 44 , 1098—1107. 

It has been found possible to reduce the ketonic 
aroup in cinchona alkaloids of the type of cinchoni- 
mne and quinicine by means of palUdium and 
hvdroaen, the products being mixtures of ster^ 
iiimerB of a new type of alkaloi^ to which the 
tuthors have assigned the names dihydrocinchom- 
finols and dihydroquinicinols. In general the 
d-forms proved easier to isolate, and a number of d- 
bases, one of the t-bases, and numerous salts of 
the and Worms are described, (C/. J.C.S., 
1922, i., 078.)— W. G. 

Alkaloids; Methods for the gvan^taiive 

of . P. Heraig. Arch. Pharm., 1922, 2S», 

249— SOS. 

The author gives a comprehensive, critical survey 
of all the known methods— gravimetric, yolumetric, 
colorimetric, refractometric, and polarimetric— 
for the estimation of alkaloids. Direct weighing 
has many obvious advantages, but also the great 
disadvantage that it is difScult without loss to 
isolate the alkaloid in a suflkiently pure condi- 
tion. Of all the methods suggested for weighing as 
insoluble salts or as double salts, only prwipiUUon 
1 rsv Biltr>rk-fiina-Ktir. acid. or 


by picric acid, phospho- or eilico-tung^ic acid, or 
picrolonic acid (dimtrophenylmethylpyrazolone) 


picroionic aciu v , ”7' 

nave any practical value. Of these only the last- 
named is considered to be at all useful, and even 
here comparative estimations made on nnx romica 
seedd and extracts showed that the results ^taincd 
were always 2-5-5 7, low. Of the vdumetne 
methods, titration with standard aoid is the most 
generally employed. lodometric est^ations arc 
not recommended, but iodometric ^timaUon with 
iodide-iodate of the excess of acid unneutra Used 
by the alkaloid gives good results except in the 
case of feeble bases, the sulphates of which are 
much dissociated, e.«., narcotine, pilocarpine, and 
purine derivatives, and it is particularly usetul it 
much colouring matter is pr^ent. Volumetric 
precipitation methods using Maj’er s reagen , 
phosphomolibdic acid, potassium ferrocyanide, or 
picric acid, are regarded as inexact »cept in 
special cases such as ferrocyanide for rtrychnine 
in presence of brucine, .ind picric acid tor tne 
cinchona alkaloids. Quantitative colorimetric and 
optical methods all demand the isolation ot the 
alkaloid in a colourless condition, a^iid are in 
general of little practical value. — G. r . M- 


^eroroeeUin, a diketopiperozine derivafite 
^ lioeeeUa fueiformis; ConstUatwn of - . M y. 

Forster and W. B. Saville. Chem. Soc. Trans., 
1922, Itl, 816—827. 

By heating at the melting point, or treatment 
with aqueous sodium hyaroxide, picroroceljin, 
C H 0 Na 18 converted into anhyaropicroroceinn, 
c”h”oX while more protracted heating gives 
xrnthoroce'lH.i, C..H,.OX, by loss of water and 


methyl alcohol. Methylxanthorocellin, which bM 
been prepared from diketopiperszine, is sham to 
be 2.5-diketo-3.&viibenzyhdene-1.4-diiitotbyl^per- 
azine. Xanthorocellin is therefore 2.5-diketo-3.6-di- 
benzyKdene-l-methylpipcrazine, which is in accord 
with the production of benzaldehyde and totraketo- 
1-methylpiperazine from it on oxidation with nitric 
acid. Polarimetric evidence lends further support 
to the formula 

C.H,.CH(OCH,).CH.N(CH.).CO. 

CO— NH— CH.CH{0H).C,H5 
for picrorocellin, which, however, remains indeter- 
minate regarding the position (1 or 4), of the 
N-methyl group. — P. V. M. 

Melampyritol and oucubin; Presence of in <ke 

foliated ttenu of Mdampyrvm arvente. M. 
Bridel and M. Braecke. J. Pharm. Chim., 1922, 

25. 449-457. (Cf. J., 1921, 674 A.) 

The glucoside, aucubin, and the hexahydric 
alcohol melampyritol (dnlcitol) have been isolated 
from the entire plant of Mektmpyrum arven.se. 
More than 2% of the glucoside was found in a 
specimen pf the plant collected after it had com- 
pleted its life cycle and when the stem was devoid 
of leaves.— W. G. 

Sensitiveness of cells to poisims as a fynctionof 
their ecUoid'^hemieal condition. H. Hwidovsky. 
Kolloid-Zeita., 1922, 3*. 386—341. 

The sensitiveness of cells to poisons is cloBely con- 
nected with the stability and variability of the 
colloid-chemical condition of the protoplasm 
colloids. The difference of the eenaitivencM of red 
blood corpuscles to poisoning in solutions of suesroae 
and in solutions of salts is explain^ as follows : 

The sucrose brings about, in the continuously 
changing sol” gel system of the protoplasm a 
more gelatinised condition, which is accompany 
by a decrease in the degree of dispersion, and this 
makes the blood corpuscles less sensitire to 
i active poisons. Solutions of salts act m tne 
opposite sense ; they make tl» bl(x^ corpuscles in 
sucrose solution sensitive againj and in tbOM cases 
where the salt has no h«molytic actaon of Us own 
i it increases the sensitiveness according to tw laws 
i which govern the increase in adsorption brought 
! about by salts. — J. F. S. 

‘ Ambergris; Identification of — — • H. I. Cole. 
Philippine J. Sci., 1922, 20, 105 109. 

.4 CAHEFTL microscopical examination often prov« 

' of greater value in the identification of substences 
suspected of being ambergris than the ordinary 

; physical or chemical methods. Genuine ambergrm 

1 will be found to contain embedded in it thm dart 
brown, opaque, finely striated pieces of chirinous 
i material varying from 0 04--yi mm. in 
; derived from the internal shell or gladins of the 
cutUe fish. Samples of supposed ^bergria, 

; resembling in all physical appeanuices the genuine 
article, were examined and found to be of vegeteble 
origin. Instead of the horny material a^ve- 
I mentioned, fragments of mo^. le^es, and hj^k 
; were found occluded, and both in this respert and 
^ also in ra.p. (100^-120° C.) and the 
' the ether extract the material closely rambled toe 

' latex of .Irtorarpas cbAsficn- True ambergria merte 

' at about 65° C.. and the ether extract (ambrein) at 
: 82°— 88° C.— G. F. M. 

Xanfhosterol. H. Dieterle. Arch. Pharm., 1922, 
259, 244—245. 

The phytosterol, xantooeterol, 

; bark of Xanthoxylen Bndrunga (J., 1920, 81*) “, 
' anparcntlv, not identical with the 
i bv Goodson (Biochem. J., 1921, 15, 

; X. mar.rophyllvm, for the ro pte- of xanthoaterol. 
' its benzoate, and nionobronude are below those ot 
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lupeol and its corresponding derivatives and mix- 
tnrffi of xanthosterol and lupeol give melting points 
lowif than that of xanthosterol. — G. F. M. 


Arspheruimine [joluarjan] solution; Stability of 

. P. Masucci. Amer. J. Pharm., 1922, 94, 

338—341. 

The oxidation and increase of toxicity of solutions of 
salvarsan in JV/1 sodium hydroxide solution (1 mol : 
4 mob.) were followed quantitatively by titration 
with iodine and by injections into white rats. The 
solutions were prepared in an atmosphere of 
nitrogen and kept in ampoules filled with that gas. 
For control purposes solutions of similar concentra- 
tion in contact with air were ako kept. The 
solutions kept under nitrogen at 0“ C. showed no 
noticeable change of colour, increase in oxidation 
or toxicity after four months. Solutions kept at 
ordinary room temperature began to change in 
colour from yellow to a reddish tinge in about two 
weeks, and after eight weeks 10% had been oxidised 
with a marked increase in toxicity. The tempera- 
ture at which the solutions are kept is therefore a 
very important factor. — G. F. M, 


Neoarsphenamine [neosolrnrsan] ; Toxicity of . 

M. C. Hart and W. B. Payne. J. Amer. Chem. 

Soc., 1922, 44, 1150—1160. 

The toxicity of commercial samples of neosalvarsan 
was found to range from 200 to 360 mg. per kg. 
body weight for rats. In making such tests the 
variability of the test rats is of importance, as it 
was found that, in some cases, 40 — lOO mg. per kg. 
difference was obtained Ey the same test made on 
different rats. An apparatus is described for pre- 
paring standard solutions of neosalvarsan and it 
is suggested that the selection of test rats should 
be controlled by tests against such a standard. The 
toxicity of the salvarsan is shown to have only a 
negligible effect on the toxicity of the neosalvarsan 
prepared from it. In the condensation of salvarsan 
to neosalvarsan the influence of solvents, dilution, 
time and temperature on the toxicity and the 
introduction of the methylene-sulphinio group and 
sulphur distribution has been examined. A curve 
is given showing the lethal activity of a freshly pre- 
pared solution of neosalvarsan. The introduction 
of a methylene-sulphinic acid group in the salvarsan 
molecule increases the tolerated dose of the material 
from 110 to 320 mg. per kg. (20% Ae), but the intro- 
duction of the second group was complicated by side 
Reactions giving a higher toxicity.— W. G. 


ilercuration in the aromatic series. 1. Acetates 
and hydroxides of mercuryphenol and their 
derivatives. E. Mameli. Gaaz. Chim. Ital., 1922 
52, I., 352-368. 

Desceiptions are given of the preparation and 
properties of various ortho- and para-mercury phenol 
salts of the form, H 0 .C,H 4 .HgX, where X repre- 
sents an acid radicle. (Cf. J.C.S. July.) 

— t. H. P. 

Nitroguanidine; Action of sulphuric acid on . 

Soc., 1922, 44i 

868—872. 

J iTBOQuAHiniNE is decomposed quantitatively by 
not concentrated sulphuric acid, half of the 
nitrogen Iming liberated as ammonia and the whole 
ot the carbon as carbon dioxide. Solubility curves 
are given for nitroguanidinuin varying strengths of 
sulphuric acid at 0® 0. and 25® C.-^W: q 

Anunoalcohols. Somologues of novocaine. E 
31 ? 424 ^“'’ 1923 . 

Htbeo^oks 9 f the ethylene series may be 
prepared by passing the vapours of the correspond! 


ing alcohols over infusorial earth at 400*1 C. The 
hydrocarbons may be converted into their hromo- 
hydrins by the action of bromine water^ and these 
in turn by the action of dimethyl- or die&ylamine 
give the substituted amlnoalcoBols, from which 
certain benzoyl derivatives have been prepared. A 
commercial sample of amylene, sold under the name 
of “ Pental,” was found to contain at the most 20% 
of j8-methyl-Ao-butylene, The hydrochlorides of 
aminobenzoyldiethylaminopTopanol (methylnovo- 
caine) and of aminobenzoyldiethylaminobutanol 
have a more pronounced anesthetic actim than 
novocaine. The hydrochloride of p-aminoranzoyl- 
dimethylaminodimethylethylcarbinol (aminosto- 
vaine) has a very intense anssethetic action. (Cf. 
J.C.S., 1922, i., 639.)— W. G. 

Mononiirophenols, mononiirobenzoU acids, and 
mononitrocinnamie acids; Application of the 

Kjeldahl method to . B. M. Margosches and 

E. Vogel. Ber., 1922, SS, 1380—1889. 

A CONTINUATION of previous work (J., 1920, 82 a) 
in which it was shown that the Kjeloahl-Gunning 
method gives accuirate results only for the ortho 
derivatives when applied to the mononitrophenols 
and mononitrobenzoic acids. Decomposition of 
mononitrophenols and mononitrobenzoic acids by 
sulphuric acid without addition of potassium 
sulphate gives correct values for the ortho, low 
values for the meta and para compounds; the 
latter are considerably higher than those obtained 
by the Kjeldahl-Gunning method. Decomposition 
in stages according to the Kjeldahl-Gunning 
method shows that in the cases of o-nitrophenol and 
o-nitrobenzoic acid the greater part of the nitrogen 
13 converted into ammonia at the period of initial 
darkening and that the conversion is practic^y 
wantitatiye at the point of most violent action. 
With p-nitrobenzoic acid at the corresponding 
stages but little conversion has occurred, ana during 
the course of the action the nitrogen gradually 
undergoes such change that it can no longer be con- 
verted into ammonia after addition of phenol. In 
the case of p-nitrobenzoio acid, the replacement of 
pota^ium^ sulphate in the Kjeldahl process by 
copper oxide or mercuric oxide leads to analytical 
results which are in harmony with the calculated 
The activity of copper oxide is not 
affected by the presence of potassium sulphate, 
whereas that of mercu-ric ozideis depressed greatly. 
The activity of sodium sulphate is inferior to that 
of potassium sulphate and approximately equal to 
that of lithium sulphate. During the Kjeldahl- 
Gunning process p-nitrobenzoic acid yields a vola- 
tile nitrogenous compound, the nitrogen of which 
can be converted into ammonia by sulphuric acid 
phenol, and copper oxide, whereas p-nitrophenoi 
undergoes far more complex decomposition with the 
formation of products which do not yield ammonia 
undkr the described conditions. In striking con- 
trast to the nitrobenzoic acids, the three nitrocin- 
namic acids yield almost the whole of their nitrogen 
as ammonia when treated with sulphuric acid and 
potassium sulphate Satisfactory results are also 
obtained with ^Iphuric acid alone or mixed with 
copper oxide.- H. JV. 

Alhjlhemylbarbituric acids. A. W. Dox and L 
Yoder. J. Amer. Chem. Soc., 1922, 44, 1141-^ 
X14o. 

A SEBiES of ethyl alkylbenzylmalonates have been 
prepared either by alkylating the monobei^. 
malonic e^rs or by benzylatHig the monoalkyl- 
malonic peters Prom these eaters the correspond- 
ing alkylbenzylbarbituric acids have been obtained 
oL J’d .synthesis with urea and sodium 

iJL” "ibstituted barbituric 

Mi^ ethylbenzylbarbituric acid was found to have 
the strongest physiologacal action, but, contrary to 
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expectations, the hypnotic effect was accompanied 
hy symptoms of tetanus instead of the antispaa- 
modre effect commonly attribnW to the benzyl 
group. (Of. J.C.S., July.)— W. G. 

Acetylsalicylic acid [aspirin]; Commercial 
M V. del Eosario and P. Valenzuela. Philip- 
pine J. Sci., 1922, 29, 15—22. 

Ths methods adopted for the examination of a 
number of samples of aspirin were titration in 
alcoholic solution with V/5 sodium hydroxide using 
phenolphthalcin as indicator; addition of excess of 
15 sodium hydroxide to the neutralised solution, 
hydrolysis hy boiling for 30 minutes, and eetimation 
of the excess of alkdi by titration ; determination of ' 
the bromine value of the hydrolysed solution (1 mol. 1 
=3 atoms Br); estimation of free acetic acid by | 
washing 1 g. on a filter with 25 c.c. of cold water I 
and titration of the filtrate; estimation of free : 
salicylic acid colorimetrically with ferric chloride, 

O'l g. of the sample being dissolved in 5 c.c. of 
alcohol and subsequently diluted to 25 c.c. with 
water. The an'thors consider that the r^uire- 
ments of purity should be modified to suit the 
special climatic conditions of the Philippines, as 
very few of the sanmles examined would otherwise 
conform to them. — G. F. M. 

Ammonium carhamate; Transformation of 

[info urea]. C. Matignon and M. Frejacques. 
Bull. Soc. Chim., 1922, 31, 394— tl2. 

A RESUMB of work already published (cf. Comptes 
rend., 1920, 170, 462; J., 1921, 25 3; 1922, 231 a). 

— W. G. 

Afdlte acid; Formation of — — . [Defection of 

maleic acid in admixture with fumaric and malic 
acids.] J. M. Weiss and C. R. Downs. J. Amer. 
Chem. Soc., 1922, 44, 1118—1125. 

A PBELIMINART study of the equilibrium of maleic, 
fumaric, and malic acids in aqueous solution over the 
temperature range, 140° — Si00° C. At the lower 
temperature, in aqueous solution, an equilibrium 
exists among the three acids, but at the hi^er 
temperature maleic acid substantially disappears 
and the equilibrium is between fumaric and malic 
acids. Further, at the higher temperature approxi- 
mately the same end-point is reached whether one 
starts ?rith maleic, fumaric, r-malic, or f-malic acid. 
By simple boiling at atmospheric pressure malic 
acid solutions are practically unchanged. For the 
detection of small amounts of maleic acid in mix- 
tures with fumaric and malic acids, the sohition is 
saturated with respect to fumaric acid at 25° C., 
and then the maleic acid is converted into fumaric 
acid by the addition of a little bromine and the 
action of the light from a mercury vapour quartz 
lamp. Hie solution is again brought to 25° C. and \ 
well stirred, and the amount of fumaric acid which 
separates out is estimated. — W. G. 

Acefic onhydride; Analysis of . A. Reclaire. 

Perf. Essent. Oil Rec., 1922, IS, 148—149. 

Ten grams of acetic anhydride is diluted with 
75 c.c. of water free from carbon dioxide, heated 
for 15 mins, under a refiux condenser on a water 
bath, diluted to 500 c.c. Irith more water free 
free from carbon dioxide, and 50 c.c. titrated with 
N 12 potassium hydroxide. The percentage of acetic 
anhydride present is — 

(17144XC.C. J7/2 KOH used) - 57045. 

The necessity for using water free from carbon 
dioxide and potassium hydroxide solution free from 
carbonate is emphasized. The latter is readily ob- 
tained by mixing 11. of potonium hydroxide solu- 
tion with 60 c.c. of milk of lime and allowing to 
stand for one or more days. — G. F. H. 


Ethyl ether; Autoxidation of . A. M. Clom. 

J. Amer. Chem. Soc., 1922, 44, 1107—1118. , 

Frasx absorbs oxygen from the air slowly at first 
with the formation of a peroxide by direct addition. 
The rate of peroxidation becomes much greater in 
time, however, owing to the catalytic influence of 
the acetaldehyde, which is formed by the spon- 
taneous decomposition of the peroxide. The peroxide 
is acidic in character, & volatile^ and is slowly de- 
composed under the influence of light, giving carbon 
dioxide, methane, acetaldehyde, and alcohol. 
Hydrogen peroxide is not the primary product 
of the oxidation of ether, but is formed quanti- 
tatively by the decomposition of the peroxide by 
acidified water. To the peroxide the author assigns 
the constitution C,H,O.CH{CH,).O.OH. — W. 6. 

Gelatin as a protective edUoid, Colloidal silver. 

A. Gutbier, J. Huber, and A. Zweigle. Eolloid- 

Zeita., 1922, 30, 306—316. 

Chloboforu, toluene, acetonechloroform, and 
ethyl acetate are exceedingly good stabilisers for 
gelatin solutions. The stability of oiAloidal silver 
obtained by reduction with hydrazine is increased 
I by the addition of small concentrations of gelatin, 

I but an excess of gelatin has a (Bsturbing effect on 
I the stability of the silver sol. An exceedingly 
stable and concentrated silver sol was prepared by 
reducing with hydrazine 10 pts. of A/10 silver 
nitrate in 30 pts. of 0'42% gelatin solution and 
, immediately dialysing for 6 hrs. This sol was red- 
I dish-brown by transmitted light and olive by 
reflected light; after dialysing for 10 days the 
I preparation contained 40 45 % of silver and was 
I stable for three^^uarters of a year. Colloidal silver 
prepared by reduction with sodium hydrosulphite 
j was much less stable than that prepared with 
; hydrazine. The protected silver sols were rapidly 
i coagulated by chlorides (hydrogen, sodium, barium, 

I ana magnesium chlorides), A /I sulphuric acid 
i coagulate! the sols slowly, but the action was incom- 
plete in 5 days, sodium thiosulphate caused slow 
sedimentation, whilst sodium hydroxide and sodium 
carbonate in A /I solutions were without coagulating 
action. — J. F. S. 

Ointments; Examination of B.P. . N. Evers 

and G. D. Elsdon. Analyst, 1922, 47, 197 — 201. 
Cantharidin ointment. Thirty g. is dissolved in a 
mixture of equal parts of ether and chloroform.^ 
and the solution is extracted three times with 5% 
sodium carbonate solution; the alkaline solution 
is acidified with sulphuric acid, extracted .three 
times with chloroform, the extract is evaporated 
to dryness, the residue washed with a small 
quantity of a mixture of equal parts of petroleum 
spirit and absolute alcohol saturated previously 
with cantharidin, then dissolved in chloroform, the 
solution filtered through cotton wool, the filtrate 
evaporated, and the residue dried over sulphuric 
acid, and weighed. Calomel ointment. Five g. of 
the sample is dissolved in ether, filtered, the insolu- 
. ble portion washed with ether until free from fat, 

I then dissolved in an excess of standard iodine solu- 
i tion, and the excess of iodine titrated. Creosote 
I ointment and eucalyptus ointment. The loss in 
weight when the sample is heated at 100° C. until 
I practically treo from odour gives the content of 
creosote or eucalyptus oil respectively. Gall oint- 
ment. The amount of powdered galls present is 
I represented by the portion of the sample which is 
insoluble in petroleum spirit. Iodine ointment. 
The sample is dissolved in chloroform, water is 
added, and the free iodine is titrated with thio- 
sulphate solution. Iodoform ointment. Five g. of 
the ointmei^la boiled under a reflux condenser for 
2 hrs. with oO c.c. of A/ 10 silver nitrate solution, 
the mixture then diluted to 110 c.c., filtered, and 
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1,00 c.c. of the filtrate is titrated with thiocyanate 
solution. The loss in wMght when the sample is 
heated at 100° G. alao gives the iodoform content. 
Mercury ointment. Three g. of the sample is 
heated with 20 c.c. of concentrated nitric acid, the 
misture then diluted, and the aqueous liquid 
separated from the fat; the latter is washed with 
water, and the united aqueous liquids are oxidised 
with potassium permanganate solution. Excess 
of the latter is destroyed by the addition of dilute 
ferrous sulphate solution and the mercury is then 
titrated in an aliquot portion of the solution by 
means of thiocyanate solution. Compound mercury 
ointment. The mercury is determine as described 
under mercury ointment; the camphor content is 
determined by heating the sample for 2 hrs. at 
100° C. Besitv ointment. The resin content may 
he calculated approximately from the formula (a — 
5’9)xl00/167, where a is the acid value of the 
sample. Sulphur ointment. The sulphur is detei^ 
mined by oxidising a portion of the sample with 
nitric acid and bromine, separating residual fat 
with ether, and precipitating the sulphuric acid 
with barium chloride. Exc^t in a few cases, the 
refractive index does not give much indication as 
to the amount of active constituent in an ointment. 

— W. P. S. 


Pollen grain of Pinue siJvejfris; Constituents of 

the . A. Kiesel. Z. physiol. Chem., 1922, 

120, 85—90. 

The ripe pollen contains potassium 0'59%, calcium 
0T2%, trace of guanine, adenine 0‘002%, little 
histidine, arriuine 0'52%, choline 0'021%, little 
colamine, and sucrose. The unripe pollen yielded 
very little in the nuclein bases fraction, traces of 
histidine, some arginine and choline. — S. 8. Z. 

Blumea Malcomiij Essential oU from . J. L. 

Simonsen and M. G. Ran. Chem. Soc. Trans., 
1922, 121, 876-883. 

Thb essential oil from Blumea Maleomii, from 
India, has sp. gr. 0-9296 at 30°/30° C., n„”=l-4749, 
[a]g”= +46-76°, acid value O il, saponification value 
22'93, saponification value after acetylation 60-63. 
It consists mainly of two ketones, d-carvotanace- 
tono (A‘-menthen-2-one), 82%, and l-tetrahydro- 
carvone fp-menthen-2-one), 16%, which are readily 
separated by means of normal sodium sulphite with 
* which the former ketone alone reacts. The 
sparingly soluble semicarbazone of 1-tetrahydro- 
carvone is suitable for the separation of this com- 
pound from the residual liquors. A trace of yellow 
oil boiling between 160° and 180° C. at 100 mm. 
remains after removal of the ketones. The oil 
contains small quantities of butyric or isobutyric 
and n-octoic acids, and about 0T% of a phenol. 

— P. V. M. 


Agastache pallidiftora ; Oil of . J. F. Couch. 

Amer. J. Pharm., 1922, *4, 341—343. 

The flowers of the giant hyssop, Agastache pallidi- 
flora, contain 0-2 — 0-3% of a volatile oil having an 
odour recalling a mixture of thyme and pepper- 
mint, whilst the leaves contain a lesser amount of 
the same or a similar oil, which has an odour of 
thyme only. The oil isolated by steam distillation 
of the flowers had the following characters : — 

Sp. gr. at 20°=0-91924,[a]„“=-8-60°, ng«=l-4865. 
On cooling to -10° C. no crystals separated, hence 
the amount of free menthol, if present, cannot ^ 
very large. Phenols, pulegone and other ketones 
were not present in the oil. — G. P. M. 

linfi't in analysis. Kftching. See 


Patents. 

a-Dialkylamiruiethvl-P-airacyl-lhydr^oxyhutyric acid 
esters; Manufaeiure of — y. Parbw. vorm. 

Meister, Lucius, und Briining. B.P. 161,539, 
9.4.21. Conv., 10,4.20. 

Dialethauinoeihtj, halides are caused to react 
with sodio-ethyl aceioaoetate, and the resulting 
ketonic acid esters are reduced, e.ff., by means of 
sodium amalgam, to o-dialkylaminoethyl-jS-hydroxy- 
bntyric acid esters of the general formnlt^ 

CH..CH(OH).CHtCOOR').CH,.OH,ira„ 
where R is an alkyl group and E' an j^yl or aryl 
group. Ethyla - diothylaminoethyl-^hydroxybniyr- 
ate obtained in this way, is a oolonrlese liquid, 
b.p. 135° — 138° 0. at 10 mm., soluble in water to an 
alkaline solution, l^en this ester is treated with an 
aromatic acid chloride, e.g., benzoyl chloiride, the 
desired ethyl (i-diethylsminoethyl-/S-benzoxTbntiyrat6 
is produced. It is a nearly colonriess oil forming a 
cryetalline hydrochloride, m.p. 130^ — 131° 0., 
readily soluble in water, and possessing valuable 
local anteethetic properties. — 6. F. M. 

Photochemical apparatus. W. 0. Snelling. U.S.P. 

1,382,252, 21.8.21. Appl., 6.3.17. 

A TKANSFARENT dome rests upon a shallow tray 
which is provided with an inlet and ontlet for gases, 
one of such conduits being provided with a tube of 
larger diameter surrounding and extending beyond 
it. The apparatus is snitable for the chlorination 
of methane, which together with chlorine enters the 
dome at one side, the other side of the dome being 
exposed to an external light sonree. The reaction 
products leave the dome at the side nearer the light 
source, and hence the light has to traverse partially 
combined gases before meeting the entering gases, 
whereby the actinic rays are partially aWrbcfl, 
thus diminishing the reaction velocity and avoiding 
danger of explosions. — B. M. V. 


[AHylJ ether of ethen^paradWhydr'^oxydiphenyl- 

amtdine; Unsaturated . J. Schuler, Assr. to 

Soc. of Chem. Ind. in Basle. U.S.P. 1,884,^, 
12.7.21. Appl., 9.3.21. 

ETHENTL-p-diallyloxydiphenylamidine, m.p. 85®— 
86^ C.y readily aoluble in alcohol and ether, in^ 
solnble in water, and of value os a local anesthetic, 
especially for ophthalmological practice, ia obtained 
by condensing p-sminophenyl ally! ether with acet- 
pwaminophenyl allyl ether in presence of phoepborus 
halides, phosphorus osyhalides, or phosphorus 
pentoxide, and if desired with addition of a solvent 
or diluent. The hydrochloride of the new etl^r 
melts at 152® — 153® C., is readily soluble in alcohol, 
less soluble in water, and insoluble In ether. 


aexametnyienetetramine; ChtoTine der%vat%ves of 

. R. Buratti. B.8.P. 1,416,606, 16.5.22. 

Appl., 18.6.18. 

A SOLUTION of hexamethylenetetramine is added to 
a solution of a hypochlorite of a metal classified in 
the first tw'o metal groups, which has previously 
been neutralised by the addition of an acid. 

— L. A. C. 

SemmethyUneMramine ; Preparation of deriva- 
tives of . Preparation of addition products 

of hexamethylenet^amine with monokedogen- 
fatty acid esters. J. T>. Riedel, A.-O. G.P. (a) 
ai6,383, 14.8.19, and (b) 346, 46^, 22.7.19. 

(a) NoN-HYORosconc compounds of therapeutic 
value and resembling choline are prepared by the 
^tion of ethylenehalogenhydrins on hexamethylene- 
tetramine at temperatures above normal in the 
presence or absence of solvents. The addition 
produrts of hexamethylenetetramine with ethylene- 
chlor^ydrm and ethyleneiodohydrin have m.p. 
13o C. and 149® C. respectively; the product from 
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the latter contains 40’7% of iodine, and is pre- 
pared by reaction between the constituents m 
aqueous solution, or by the addition of sodium 
iodide to a concentrated aqueous solution of the 
corresponding chlorine compound, (b) Admtion 
products are formed by reaction between hex^ 
methylenetetramine and esters of monobromoacetic 
acid with alcohols or phenols which are insoluble or 
only slightly soluble in water, e.g., borneol and 
thymol. Aqueous solutions or the compounds 
hydrolyse slowly on heating, and thus on inWtion 
into the body liberate the phenol and the addition 
nrodnct of hexamethylenetetramine with mono- 
bromoacetic acid, which has valuable antiseptic 
properties. — L. A. C. 


Benzyl alcohol; Process of proving — . U E. 

Montonna, Assr. to Scmet-Solvay Co. U.S.P. 

1,416,859, 23.5.23. Appl., 18.5.21. 

Bbnzyi, alcohol free from chlorine is prepared by 
combining crude benzyl alcohol with calcium 
chloride and subsequently decomposing the com- 
pound and separating benzyl alcohol from the 
residue. — L. A. C. 


Nitrophenok; Mercury nitrate os a reagent for the 

nreoaration of . Proeett for the preparation 

If lLnidine. T. L. Davis. U.S.P. (*) 1,417,368 
and (a) 1,417,369, 23.5.22. Appl., 16.4.21. 


(a) An AnoMATio compound is treated with nitric 
acid and mercury nitrate to produce a complex 
compound, which is subsequently d^mposed to 
nitrophenol by treatment with nitric acid, (a) 
Ammonia is used as a hydrolytic agent in the 
preparation of guanidine from dicyanodiamide. 


Urea; Production of from [calcium] cyan- 

amide. Farbw. vorm. Meister, Lucius, und 
Bruning. G.P. 301,278, 17.3.16. 

Iron oxide sludge containing about 83% FejOj, 
obtained in the reduction of organic nitro com- 
pounds by iron, is added to solutions of calcium 
cyanamide in, e.g., sulphuric acid, at about 80° C. 
Conversion to urea is complete after agitation for 
about an hour. The use of ferrosoferric oxide as 
catalyst prevents formation of dicyanodiamide, 
and a smaller quantity of the catalyst is required 
than if ferric oxide or hydroxide is employed. 


Diethylbarbituric acid and itt homologues; Pre- 
paration of water-soluble compounds of . 

J. A. Wulfing. G.P. 345,361, 10.10.20. 

Solutions of diethylbarbituric acid or its hom<^ 
logues, e.g., phenylethylbarbituric acid, are heated 
with the calculated quantity of calcium hydroxide, 
magnesium hydroxide, or freshly precipitated 
magnesium carbonate. The solutions obtained are 
filtered and evaporated to dryness in vacuo. The 
products are of therapeutic value, and yield stable 
mixtures with the alkaline-earth salts of acetyl- 
salicylic acid. — L. A. C. 

Fatty acid esters; Preparation of enolic alkali 
metal compounds of simple — W. Scheibler. 
G.P. 346,698, 16.12.19. 

A snAFLB fatty acid ester is added to an alkali 
metal covered with an inactive solvent, such m 
ether, benzene, or the like, at a temperature such 
that the reaction product does not form condensa- 
tion products, hut the hydrogen liberated by the 
reaction escapes immediately. — L. A. 0. 


Aminoacetic acid arylides; Preparation of - — -. 
Chem. Fabr. anf Aktien (vorm. E. Schering), 
and H. Emde. G.P. 346,809, 1.11.19. 
AinNOAOBno aoid arylides, e.g., aminoacetanilide, 
N-aminoacetyl-p-phenetidine, and N-aminoacetyl- 


p-tolnidine, m.p. 94° C., are prepared by 

treating the corresponding isonitroeoacetarylides, 
Ar.NH.CO.CH'.N.OH, with a reducing agent, such 
as stannons chloride and acetic acid, in the pre- 
sence of a stream of dry hydrogen chloride, or with 
tin and dilute acetic or formic acid. — L. A. C. 


Sulphonamides; Preparation of mono-substituted 

. Farbenfabr. vorm. F. Bayer und Co. G.P. 

346,810, 17.2.20. 

Compounds of the general formula, R'.SOj.NH.R", 
are prepared without simultaneous formation of 
di-euDstituted products by treating sulphonamides 
with al^lating agents and arylating agents in the 
presence of metal carbonates. The N-ethylamide 
and N-henzylamide (m.p. 115° — 117° C.) of 

p-toluenesnlphonic acid are prepared respectively 
from p-toluenesulphonamide by heating with 
sodium carbonate and sodium ethylsnlphate to 
170° — 200° C., and by gently boiling with sodium 
or calcium carbonate and benzyl chloride. — L. A. C. 

Cinchona alkaloids; Preparation of mixed carbonic 

acid esters of . Farbenfabr. vorm. F. Bayer 

und Co. G.P. 346,889, 6.2.20. 

Quininb alkaloids are either added to acetone- 
glycerolchlorocarhonic acid esters, or acetone- 
glycerol is added to chlorocarbonic acid esters of 
quinine alkaloids, yielding tasteless compounds 
which are readily hydrolysM and are nearly equal 
in value to quinine as febrifuges. A solution of 
carbonyl chloride in benzene^ on addition to a 
solution of acetoneglycerol in dimethylaniline yields 
acetoneglycerolchlorocarbonic ester, an oil of b.p. 
95o_97o o. at 8 mm., which on treatment with a 
eolation of quinine in carbon totarachloride yields 
acetoneglTcerolquininecarbonic acid ester, m.p. 

125° 126° 0. Solutions of the ester in dilute acid 

hydrolyse completely into quinine, acetone, and 
glycerol. The corresponding ester from cinchonine 
is an ml. — L. A. C. 

Cifric acid, tartaric acid, and other organic acids 
which form calcium salts soluble with difficulh 

in water; Preparation of . F. Mach and P . 

Lederle. G.P. 346,946, 9.1.20. 

Aqueous solutions containing the theoretical weight 
of oxalic acid are added to cold suspensions of 
calcium citrate, tartrate, or the like, the mixture is 
stirred and calcium oxalate is separated by 
filtration. Pure citric or tartaric acid crystaluses 
out after evaporation of the solution, preferably 
in vacuo. Slight excess of oxalic acid or calciim 
hydroxide in the solution may he neutralised by the 
addition of calcium hydroxide or oxalic acid 
respectively. The ammoniacal residues from the 
estimation of phosphoric acid by the citric acid 
method are treated with magnesium sulphate or 
chloride to precipitate phosphoric acid, and with 
hydrogen sulphide to precipitate iron ; hydrochloric 
acid is added to the solution, and calcium citrate 
is precipitated by the addition of concentrated 
calcium chloride solution. The precipitate is con- 
verted into citric acid by treatment as above. 

— A. C. 


Santonin; Preparation of from indigenous 

species of Artemisia. Soteria G.m.b.H., Chem. 
pharmazeutische Fabr. (].P. 346,947, 21.9.20. 
In extracting santonin from Artemisia maritima 
the whole plant is finely divided, ground for a pro- 
longed period with milk-of-lime, and calcium 
toninate is extracted with water or dilute alrehol. 
The solution is evaporated to dryness, and the 
reeidiie is acidified and extracted with chloroform ; 
after removing resinous compounds by agitation 
with dilute ammonia, a syrupy residue of santonin 
is obtained by evaporating the chloroform. 

— li. A. C. 
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o-KetoUtnAydronapMhalene; Preparation of . 

G. Schrootor. G.P. 346,948, 81.1.20. 

A BOliCnoN of cbTominm triozide in dilute acetic 
acid is added to a cooled solution of tetrahy^o- 
naphthalene in acetic acid. Wben the solution, 
which is at first brown, has changed to a clear 
green, the acetic acid is separated by distillation, 
and o-ketotetrahydronaphthalene (a4etralane) is 
separated from the residue by distillation in a 

current of steam. The product, 0,H, \fiQ .gjjj 


is a colourless liquid with an aromatic odour, sp. gr. 
at 17° 0. 1095, n„''=T670, b.p. 257° C. at 760 
mm. and 132° — 134° 0. at 15 mm.; it condenses 
with aldehydes in the presence of alkalis yielding 
alkylidene-tetralones, e.g., benzylidene-tetralone of 
m.p. 105° C. ; and on reduction with sodium nnd 
aqueous or absolute alcohol yields ol-a-tetrahydro- 
naphthol, b.p. 83°— 85° C. in vacuo, which decom- 
poses on distillation under normal or slightly re- 
duced pressure into water and A'-dihydronapntha- 
lene. o-Tctralone can be nsed for the preparation 
of drugs and perfumes, and mixed with tctra- 
hydronaphthalene as a solvent for lacquers. 

— ^Ij. a. c. 


Sidphinides; Preparation of metal [pold] com- 
pounds of . Farbenfabr. vorm. P. Bayer 

and Co. G.P. (*) 347,139, 20.5.19, and (a) 
348,070, 24.6.19. 

Anzam metal compounds of benzoic acid sul- 
phinides or their derivatives are treated with 
(i) gold hydroxide or (s) gold halides, yielding 
products of therapeutic value. An aqueous 
solution of sodium benzoic acid snlphinide is 
heated to 100° C. with moist gold hydroxide 
in the absence of light until nearly the whole 
of the gold hydroxide has dissolved, and the 
solution is evaporated in vacuo in the absence of 
light at ^° 0. Unchanged benzoic acid sulphinide 
is separated from the residue by solution in warm 
acetic acid; on cooling the benzoic acid sulphinide 
crystallises out, and after separating the crystals, 
gold benzoic acid sulphinide is precipitated by the 
addition of ether. The product contains 28'91% 
Au. Gold sniphoaminobenzoic acid sulphinide, 

(NH,SO,'C,H.<^ > N),Au, contains 20'6% Au. 

— L. A. C. 


Substances containing a low percentage of hydro- 
gen; Production of organic compounds from . 

[^Caiahjsts for use in reducing and hydrogenat- 
ing organic compounds.'] 0. Paal and C. 
Amberger. G.P. 346,949, 10.10.19, 

Organic compounds are hydrogenated in the pre- 
sence of a catalyst consisting of an organosol of 
platinum or palladium, or their hydroxides, with 
wool fat or its constituents, i.e., cholesterol or 
isocholesterol, or their derivatives. Compounds 
which are insoluble in water or in mixtures of water 
and organic solvents can be reduced in the presence 
of these catalysts. Reduction can be effected in 
the presence of all solvents in which wool fat is 
soluble, and is promoted by the presence of water 
or mixtures of water and organic solvents. Organic 
solvents not miscible with water or aqueous sol- 
vents, such as aliphatic or aromatic hydrocarbons, 
ether, solid smd liquid fats, olefinic and true ter- 
TCnes, or their derivatives, may also be employed, 
but liquids with an anti.catal^ic action, such as 
sulphur compounds, are unsuitable for use as sol- 
vents. Reduction readily takes place at room 
temperature and Under normal or redact pressure, 
and* IS accelerated by increased temperature or 
presBura. Ethylene and acetylene groups, Schiff’s 
baoco, nydra^nes, osazones, nitriles, azoxy-, az<^ 
nitroso-, and nitro groups are capable of direct 


reduction Iw hydrogen in ^ the presenice of these 
catalysts. Examples are given of the hydrogena- 
tion of oils such as castor oil, linseed oil, and 
cottonseed oil; the hydrogenation of geraniol in 
stages to citronellol (dihydrogeraniol) and to tetra- 
hydrogeraniol; the preparation of the dil^dro- 
iferivatives of cinchona alkaloids, such as quinine, 
cinchonine, and quinidine, b^ treating the alka- 
loids dissolved in freshly distilled amyl acetate 
with hydrogen at 60°— 60° 0. under an excess 
pressure of 2 — 4 atm. in the OTesence of platinum 
or palladium hydroxide wool fat organosob ; of the 
conversion of morphine, diacetylmorphine, and 
codeine in solution in freshly distilled amyl acetate 
and acetic acid, or of phenetol, to their dil^dro 
derivatives ; and of the reduction of benzylidane- 
aniline to benzylanUine, benzylidenephenylhydr- 
azine to benzylphenylhydrazine, and m-dinitro- 
benzene to m-Uitraniline and m-phenylenediamine, 
with the use of amyl acetate or ethyl caprate as 
solvent. — ^Ii. A. 0. 


Acetic acid; Recovery of chemically purs from 

acetic acid containing mercury, e.g., synthetic 
acetic acid prepared with mercury as catalyst. 
Ghem. Fabr. Griesheim-Elektron, and N. Griin- 
stcin. 6. P. 347,190, 17.4.15. 

Acstio acid containing small quantities of mercury 
is heated with material capable of reacting with 
the mercury, e.g., reducing or oxidising agents, 
strong acids, salts, etc. The acetic acid may Be 
boiled for a prolonged period with small quantities 
of organic material, such as cork or rubber, and 
purified hy distillation, after separation of the 
mercury “deposited. Separation of the mercury is 
more rapid if the acid is heated with concentrated 
sulphuric or phosphoric acid, or alkali, heavy 
metal, or aluminium sulpbales, or with perman- 
ganates, hichromates, or persulphates, or reducing 
agents such as formic acid. If strong oxidising 
agents are employed, such as mixtures of sulphuric 
acid with bichromates, chromates, or perman- 
ganates, the acetic acid is purified by removal of 
impurities such as acetaldehyde, and the mercury 
is partially converted into salts, which are 
separated from the acetic acid by distillation in 
vcwuo. — L. A. 0. 

3-Nitroquinoline and its derivatives; Preparation 

of . Badische Anilin- iind Soda-Fabr. G.P. 

347,375, 8.2.20. Addn. to 335,197 (J., 1921, 463 a). 
^-NirnoErHTiJiiXNKABXLAHiNO-o-CABBOxrLio acids, 
or their derivatives, prepared by treating o-amino- 
arylcarboxylic acids, or their derivatives, with 
methazonic acid, are treated with condensing 
agents. 2-i9-Nitroethylideneaminobenzene-l-carb- 
oxylic acid, m.p. 196° — 197° C., 2-/J-nitroethylidene- 
amino-S-bromobenzene-l-corboxylic acid, m.p. 182°C. 
(decomp.), and 2-)3-nitroethylideneaminonaph- 
tbalene-S-^rboxylic acid, prepared by the action of 
methazonic acid on anthranilic acid, S-bromo-2- 
aminobenzene-3-carboxylic acid, and 8-aminonaph- 
thalene-S-carboxylic acid respectively, on heating 
with acetic anhydride and anhydrous sodium ace- 
tate yield respectively 3-nitro-4-hydroxyquinoline, 
m.p. above 300° C., 3-nitro-4-hydroxy-6-bromo- 

S uinoline, m.p. above 300° C., and 3-nitro-4- 
ydroxy-o-anthrapyridine, m.p. above 300° 0. 

— U. A. C. 

Gold compounds of the Methylene Blue group; 

Preparation of . Farbenfabr. vorm. F. Bayer 

und Co. G.P. 347,376, 20.5.19. 

CoxFOVNKB of the Methylene Blue group, such as 
Methylene Blue, dimethyldiethyl-, or t^raethyl- 
diaminophenazthionium, combine in akohelic 
solution with gold compounds, e.g., gold chloride 
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or nitrate, yielding con™nnds with a strong 
antiseptic action against BaeiUui pyoeyaneut and 
Gonococci, Spirochaete, and tubercle ba<^Ui.^ ^ 

Amino-alcohol* ; Preparation of . P. Earrer. 

G.P. 847,377, 24.8.30. 

Aimio-AixiOROLS are prepared by the~reduGtion of 
K-acyl deriyatives of aminocwboxylic acid estetrs, 
or mixtures of tbe same, with sodium and ethyl 
alcohol. A mixture of acetylleucine with absolute 
ethyl alcohol is added slowly to ^ium, the mixture 
is heated gently, and finally boiled for 3 hrs. The 
solution is diluted with water, alcohol is separated 
by distillation with simultaneous hydrolysis of the 
acetyl group, and l-isobntylathyl-l-aminoalcohdl-3, 
(CH,),.OH.CH,.CH(NH,).C!H,OH, is extracted by 
shaking with ether, the solvent l^ing subsequently 
removed by distillation, yielding a colourless, 
strongly basic oil of b.p. 194° — 200° C. Optically 
active leucine (natural leucine) yields Isevorotatory 
isobutylethylamino-alcohol . Aeetylphenylalanine 
ethyl ester yields l-benzyl-l-aminoethyl-alcohol-2, 
b.p., in vacuo, 160° — 1^° C. The mixture of 
acetylaminocarMxylic acid esters obtained from 
casein by hydrolysis and subsequent esterification 
and acetylation yields a mixture of products which 
can be separated by distillation in vacuo into 
fractions as follows ; b.p. up to 176° C. containing 
colamine and aianinol; b.p. 105° — 190° C. at 16 
nun., containing valine alcohol, leucine alcohol, and 
phenylalanine mcohol: b.p. 190° — 235° C. at 16 mm. 
The products are of therapeutic value. — L. A. C. 

Ointments; Preparation of which leave no 

greasy appearance on the skin. Erdol- und 

Kohle-Verwertung A.-G., and F. Zernik. G.P. 

347,399, 12.4.19. 

CoLtoiDAL hydrogels of inorganic bases containing 
a high percentage of water, e.g., colloidal 
aluminium hydroxide containing 90% of water, arc 
mixed with oils or fats, e.g., vaseline. The pro- 
ducts serve as cooling ointments. — L. A. C. 

Chloroform; Production of from acetaldehyde. 

Consortium fiir Elektrochem. Ind., G.m.b.H. 

G.P. 347,460, 3.3.14. Addn. to 339,914 (J., 1921, 

828 a). 

In the process described in the chief patent 
alkaline-earth hypochlorites are preferably em- 
ployed, and the mixture is heated during the re- 
action. A 20% aqueous solution of acetaldehyde 
is added gradually to a stirred solution of calcium 
hypochlorite at ^° C. containing 93 g. of active 
chlorine per I., and after stirring for a short time 
at the same temperature, and subsequently 
neutralising the calcium hydroxide with hydro- 
chloric acid, chloroform is separated by distillation. 
A yield of 80% of chloroform is claimed — L. A. C. 

Kola extract; Preparation of a . A. Stephan. 

G.P. 347,482, 2.8.19. 

CoAXSZLT-QSOUND, well washed kola nuts, free from 
dust, are covered with water and treated with 
carbon dioxide under slight pressure. The mixture 
is allowed to stand for eight days with occasional 
shaking, and is then filtered and either con- 
centrate by evaporation or added to mineral 
waters or pharmaceutical preparations. Tbe 
presence of carbon dioxide during the extraction 
inhibits the formation of mould. — L. A. 0. 

Arsiides of arsmufte hydroxycarhoxylic acids; 

Preparation of . Chem. Fabr. Griesheim- 

Elektron. G.P. 347,607, 6.9.17. 

AnoMATio bydro^caiboxylic acids on treatment 
with the aluminium or magnesium conmonnds of 
aromatic amines react as follows: R“.(X),H+ 


B.NH.M=R*.CO.NH.R-]-M(OH), . (R’=hydrcKy- 
aryl, R:=aryl^ M=metal). Examples are given of 
the preparation of 2.3- and 1.2-nydrQxynaphthoic 
acid anilides, m.p. of the 1.2-derivative, 146° C. 
(1^° C. on rec^stallisation from ether), and 
salicylic acid anilide, m.p 134° 0. — L. A. C. 

Bromodialkylacetylureas ; Preparation of . 

Farbenfabr. vorm. P. Bayer und Co. G.P. 
347,609, 27.11.15. 

DiALKVLMALONnmo acids of the general formula, 
X.C!{COOH).CO.NH.CO.NH.(X =alkyl), are treated 
with brotpine at 100° C., in the presence or absence 
of solvents, diluents, or bromine-carriers, such as 
aluminium chloride, until evolution of hydrogen 
bromide and carbon dioxide ceases. After removal 
of excess bromine, the products are stirred with 
water, neutralised with sodium bicarbonate, 
washed, and recrystallised from dilute alcohol. 
Diethylbromoacetylurea has ifi.p. 118° — 120° C. 

— L. A. C. 

fi-Niiropropenyl compounds; Preparation of . 

Preparation of ethers of aromatic nitro-odcohols. 
(a) K. Schmidt and A. Wagner, (s) E. Schmidt 
and W. Uajen. G.P. (a) 347,818, 26.2.20, and (b) 
348,382, 12.3.20. 

(a) Abohatio propenyl compounds are treated with 
tctranitromethane or hexanitroethane in the pre- 
sence of compounds with an alkaline reaction, e.g,, 
tetranitromcthane is added, drop by drop, to an 
ice-cooled solution of isosafrol in acetone and pyri- 
dine. When the smell of tctranitromethane has 
disappeared the solution ie shaken with water and 
extracted with ether. The ether extract ia washed 
successively with potassium hydroxide and dilute 
acid, dried over anhydrous sodium sulphate, and 
the ether ie separated by distillation, yielding 
j8-nitroiso»Bfrol,CH,:0,:C,H,.CH:C(NO,).OH„m.p. 
98° O. Tbe corresponding nitro compound of 
anethol, isoeugenol, asaron, and isoapioi are 
obtained by a similar method. The compounda 
readily split off the elements of water, yielding 
nitro-alcohols which on reduction form amino- 
alcobols of therapeutic value, (a) If the reaction 
described in (a) is carried out in the presence of 
an alcohol instead of a compound with an alkaline 
reaction, such as pyridine, the unsaturated com- 
pounds formed thereby simultaneously form addi- 
tion products with the alcohol, yielding ethers of 
nitro-alcohols. Thus, anethod on treatment with 
tetranitromethane in the presence of methyl or 
ethyl alcohol yields respectively the methyl ether 
or ethyl ether of 3-p-methoxyphenyl-3-nitropro- 
panol. The methyl ether has m.p. 60° — 61° C. 
Similar ethers can be prepared fro o-propenylankol 
and isosafrol. — L. A. C. 

Urea melts from carbonic acid compounds of 

ammonia; Treatment of . Badische Anilin- 

und Soda-Fabr. G.P. 350,051, 31.8.20. 
Gnoecoutosed ammonium salte present in urea 
melts are removed by beating the melts under pres- 
sure for a short time to such a temperature, e.g., 
200° C., that practically the whole of the ammonium 
salts are vdatilieed, after, if desired, removal of 
a portion of the salts by heating to a lower tempera- 
ture, e.g., 120° C., under pressure. — L. A. C. 

Alcohol; Manufacture of . Badische Anilin- 

und Soda-Fahr. E.P. 168,906, 9.3.21. Conv., 

9.2.20. 

See U.S.P. 1,410,223 of 1922; J., 1922, 347 a. 

Aralkyl ester of 2-phenylguinoline-i-carboxylic acid. 
A. Gams and 0. Kaiser, Assra. to Soc. of Chem. 
Ind. in Basle. U.S.P. 1,378,343, 17.5.21. Appl., 

23.6.20. 

See E.P. 167,066 of 1920; J., 1921, 717 a. 
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Silver Scdts of a-amino-aeidi ; Complex . M. 

Oaggenh^m, Aesr. to The Hoffmann-La Roche 
Chemical Works. tf.S.P. 1,417,167, 23.6.22. 
Appl., 30.9.19. 

See G.P. 339,036 of 1919; J., 1921, 717 a. 

Urea; Process of producing from lime nitrogen 

[coZcium cpanamidel. 0. Nydegger and H. 
Schellenberg. U.S.P. 1,417,277, 23.5.22. Appl., 
6 . 11 . 20 . 

See E.P. 153,574 of 1920; J., 1922, 157 a. 


m— PHOTOGBAPHIC MATEBIAIS AND 
PROCESSES. 

i-p-Uimethylaminoetviylpyridine methiodide, a new 
photographic temitiser. W. H. Mills and W. J. 
Pope. Chem. Soc. Trans., 1922, 121, 946 — 947. 

Bt the condensation by boiling of p-dimethylamin(K 
henaaldehyde with o-piooline methiodide and piperi- 
dine in alcohol, 2-p-dimethylaminostyrylpyridine 
methiodide, Oi,H„N,I, bright red prisma with a 
bine reflex, m.p. C., is produced. Aqueous 
eolutione dye silk a bright orange-yellow, not fast to 
light. Such solutions are decolorised, bnt to a less 
extent than are the isocyanines, by mineral neids. 
Alcoholic solutions show absorption bands in the 
bine and green with obscurely marked maxima at 
about A4750 and A4600. The new substance is the 
most powerful eensitiser for green light yet known 
for gelatinrsilver bromide photographic plates, 
which, after bathing in aqneous solutions containing 
1 pt. of the dyestuff in 30,000 or 40,000 pta. of 
solution, show almost uniform sensitiveness to light 
of all wave-lengths from the blue to about X5600 ; the 
photo-sensitiveness then falls off rapidly until it 
ends at about A6200. A number of sensitising dye- 
stuffs of this type may be prepared by replacing the 
«-piooline by its derivatives. — P. V. M. 

Capillary attraction, diffusion and dispUicement [; 

Application of to washing photographic 

plates, etc.]. L. Lumiere. Bull. Soc. Franc. 
Phot., 1922, 9, 125—130. 

When a band of fabric is suspended vertically so 
that its upper end dips into water or other liquid 
capable of wetting it, a slow stream passes down the 
band, which acis as a kind of capillary siphon. The 
rate of flow depends on the nature of the material 
and, up to a certain point, on the difference in level 
between the upper and lower ends of the band ; after 
a certain value, any increase in this difference pro- 
duces no difference in the rate of flow. This pheno- 
menon is applied in an apparatus for washing photo- 
graphic plato. In this the plates are gently pressed 
against a band of cotton fabric carrying a stream 
of water in the manner described. Further appli- 
cations given are the washing of precipitates when 
only very small quantities of wash water may be 
allowed, and the extraction of soluble contents of 
powdered materials. — ^W. C. 

Patents. 

Photographic films with a carrier permeable to 
water. J. E . Brandenberger. E.P. 179,250, 

26.1.21. 

In order to produce a layer of photo-sensitive 
nmterial on one surface only of cellulose films perme- 
able to water, the films are first soaked in a solution 
of one of the reacting salts, then doubled and bathed 
in a solutiou of the other reacting salt. As a result 
of the doubling only one surface of the film is ex- 
nosed to the second bath. — "W. G. 


Light rays, cathode rays, Bonigen rays or the like; 

Process of and apparatus for treating . B. 

Bengpugh. E.P. 165,790, 13.9.21. 

When a beam of light passes through another beam, 
the second set of rays acts like a filter, influencing 
the complementary colour in the first. By means 
of a tube having side windows, all kinds of rays can 
be treated. — W. C. 

Photographic films with a carrier permeable to 
water. J. E. Brandenberger. E.P. 179,500, 

26.1.21. 

Films of viscose or bhe like whidb are permeable to 
water ore first thoroughly moistened with water. 
Ordinary photographic emulsions with a gelatin 
base can then be coated very uniformly on the films. 

— W. O. 

Photographic papers; Means [^drying apparatus'] for 

use in manufacture of . J. W. Davies. E.P. 

179,832, 25.5.21. 

The paper, after being chemically treated on one 
side only, passes through a drying chamber without 
being tonened on its coated side. The chamber is 
of approximately cylindrical shape and is heated 
from the inside ; the paper enters from the coating 
machine and ptisses round the ohamber, and emerges 
ag.ain close to the entrance. The apparatus is 
specially snitable for ferro-prussiate paper. — W. C. 


XXIL-EXPLOSIVES; HATCHES. 

Detonating and priming mixtures; Analysis of . 

C. A. Taylor and W. H. Bmkcnbach. U.S. 
Bureau of Mines Tech. Paper 282, 1922, 33 pp. 

Ltsrs of inorganic and organic materials used in 
detonating compositions are given and methods of 
removing the charges from detonators. Details are 
given of the analysis of mixtures of mercury fulmin- 
ate and potassium chlorate, and of the analysis of 
mixtures containing trinitrotoluene, tetryl, nitro- 
raannitol and nitrocellulose. Methods are also given 
for the analysis of priming compositions containing 
chlorate and picric acid, lead azide and tetryl, and 
lead azide and trinitrotoluene. Lists are given of 
inorganic and organic materials used in primer 
compositions and methods are given for the analysis 
of single primers and typical priming mixtures, 
including complex non-corrosive mixtures. 

-H. C. B. 

Patents. 

Ex^osive. J. B. Mardick, Assr. to Achesou 
Graphite Co. U.S.P. 1,415,889, 16.5.22. Appl., 

29.7.21. ’ 

Black blasting powder is provided with a uniform 
glaze of finely^ivided, amorphous graphite pro- 
duced by electrical means whereby a product cnar- 
acterised by improved covering and moisture-resist- 
ing qualities, uniformity of carbon and mineral 
^ntent, increased sensitiveness, uniform progress- 
ion of burning and velocity of explosion is obtained. 

— L. A. C. 

Primer for small-arms ammunition. H. T. Peck, 
Assr. to The Peters Cartridge Co. U.S.P. 
(a) 1,416,121, (a) 1,416,122, and (o) 1,416,123, 

16.5.22. Appl., 20.7.21. 

A pniMiNo composition contains trinitroresorcinol, 
a thiocyanate, and (a) potassium chlorate and 
normal lead trinitroresorcinol, (a) an oxidising 
agent and diplumbic trinitroresorcinol, and (c) an 
oxidising agent and mercury fulminate.— L. A. C. 
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Oatometer for providing a eontinuoui current of 
gat. R. Schleipen. Ohem.-Zeit., 1922, 46, 406. 
Two bottle-shaped reservoirs are connected at the 
bottom by « short tube and at the top by a si^Ie 
neck which is provided with a four-way tap. The 
botes of the latter are so arranged that a supply of 
gas from a cylinder or other source of supply enters 
one reservoir, which is filled previously with water 
or other liquid; the water passes through the 
tubulure into the other reservoir, discharging gas 
from this through the other bore of the tap to the 
lace where it is required. As soon as all the water 
as been forced into the ^ond reservoir, the tap is 
turned so that the operation proceeds in the reverse 
manner. The water or other liquid simply passee 
from one reservoir to the other, alternately, and 
when once it has been saturated with the gas, solu- 
bility of the latter in the water does not affect the 
measurement of the gas. — W. P. S. 

Gas analysis: The absorption meter, an apparatus 

for . L. Moser. Z. anorg. Chem., 1922, 121, 

313—315. 

A siMPiawKD form of the apparatus previously em- 
ployed for the gravimetric estimation of hydrogen 
phosphide (J., 1922, 327 a) is described. The appa- 
ratus has heen testM and gives good results in the 
estimation of sulphur dioxide, cyanogen, hydrogen 
cyanide, silicon fiuoride, the hydrid^ of arsenic 
and antimony, ozone, and chlorine. It is unsuit- 
able for gases which require an absorption liquid 
affected by the air, e.g., for the absorption of carbon 
dioxide by baryta water. — W. T. 

Calorimetry; Maintenance of the adiabatic condi- 
tion in . F. Barry. J. Amer. Chem. Soc., 

1922, 44, 899-937. 

A CLOSED calorimeter is described which may be 
used for the determination of heat changes which 
accompany slow chemical reactions. The calori- 
meter is used in a thermostat and all conducting 
parte which are in contact with the surrounding air 
are surrounded by air gaps. The accuracy with 
which the beat content of the calorimeter can be 
maintained is ±0'5 cal. in ten hours. (C/. J.C.S., 
July.)— J. F. 8. 

Surface tension; Determination of from the 

maximum pressure in bubbles. S. Sugdeu. Chem. 
Soc. Trans., 1922, 121, 858—866. 

A surPLE form of apparatus for the measurement of 
surface tension by the method of maximum pressure 
in bubbles consists of a narrow cylindrical vessel 
immersed in a thermostat and fitted with a rubber 
stopper carrying two tubes, one 3 mm. in diameter 
with a sharp inner edge, the other drawn out to a 
fine capillary. A side branch connects this vessel 
with a water pressure gauge and a mercury suction 
bulb the capillary of which regulates the rate of 
formation of bubbles in either of the open tubes in 
the cylindrical vessel. Measurements of the surface 
tension of water and benzene made by this means 
show close agreement with values obtained by the 
method of capillary rise. — P. V. M. 

Indicator; Use of a universal . F. U. Carr. 

Analyst, 1922, 47, 196—197. 

The indicator consists of a mixed solution of methyl 
red, naphtholphthalein, and plienolphthalein, to 
which are addM bromothymol blue or thymolphtlial- 
ein and cresolphthalein or cresol rod ; such a mixture 
exhibits a series of colour changes over a range of 
Pa from 3 to 11. — W. P. S. 

Ultra-violet light; Use of in analysis. A. F. 

Kitching. Analyst, 1922, 47, 206—207. 

The fluorescent effects produced by the action of 


ultra-violet light may be used to distinguish one 
snbstence from another; for instance, cotton is 
readily distinguished from wool or silk, casein from 
gelatin, certain kinds of paper from others, etc. 
Acetone can be detected in alcohol, 1% giving a 
distinct effect. With quinine, 1 in one hundred 
million parts of water, with uranine, 1 in one 
thousand million, and with sesculin, 1 in ten 
thousand million, distinct fluorescnce is shown 
under favourable conditions. — W. P. S. 


Arsenic, antimony, and bismuth; Invisible 

“ mirrors " [in the detection} of . H. 

Scheucher. Monatsb., 1921, 42, 411 — 420. 
Bettendorpp’s reaction provides an extremely deli- 
cate microchemical test for arsenic. Into a fine 
capillary tube are introduced about 2 cub. mm. of 
the solution to be tested and four times as much of 
a solution of 1 pt. of stannous chloride in 2 pts. of 
fuming hydrochloric acid. One end of the tube is 
sealed to a point and it is then heated for a short 
time in a bath of boiling amyl alcohol. The tube is 
centrifuged and the arsenic appears in the point 
of the tube as a brown precipitate. In this way 
OOly of arsenic (y=0 001 mg.) can he detected at a 
dilution of 1 in 250,000. The test is not interfered 
with by antimony, tin, lead, copper, or cadmium. 
The magnesium ammonium arsenate test, applied 
microchemically, is only sensitive to OTy. The 
Marsh test, using Lockemann’s method (Z. angew. 
Chem., 1906, 18, 416) is sensitive to OTy of arsenic. 
With less arsenic the “ mirror ” becomes invisible 
but if the tube which should contain the mirror is 
treated with bromine vapour to oxidisp the arsenic 
and then subjected to the above test, much smaller 
quantities of arsenic can be detected. Invisible 
mirrors of antimony can also be detected by apply- 
ing the flame test described by Paneth (Ber., 1918, 
51, 1739). The supposed mirror is dissolved with a 
drop of nitric acid which is then transferred to a 
piece of pure ignited calcium carbonate held in a 
platinum loop. When this is then placed in the 
edge of a hydrogen flame, a sky-blue colour shows 
the presence of antimony. This reaction' is sensitive 
to O'OOly. The reaction can also be applied to a 
bismuth mirror prepared from bismuth hydride as 
described by Paneth (loc. cit.). Bismuth gives a 
cornflower blue luminescence in the hydrogen flame. 
(C7. J.C.S., July.)— E. H. R. 

Microanalysis ; PregVs . F. Holtz. Ber., 1922, 

55, 1496—1497. 

The use of a bomb furnace in the estimation of 
halogen and sulphur is avoided by placing the bomb 
tubes in brass tubes, closed at one end and stop- 
pered at the other, which are heated in the vapour 
of boiling diphenylmethylamine, b.p. 205° C. The 
estimation of nitrogen in difficultly combustible aub- 
stance.s is effected in silica tubes which are filled in 
the following order: asbestos plug, oxidised copper 
wire (7 cm.), reduced copper wire (11 cm.), asbestos 
plug, copper oxide powder mixed with the sub- 
stance and a little potassium chlorate (4 cm.), 
oxidised copper wire (5 cm.). The tube is sup- 
ported at either end on gutters lined witli ashestcte 
in such a manner that the portion of it which con- 
tains the reduced copper is exposed to the direct 
heat of the burner. This part of the tube is doubly 
protected on its upper side. After displacement of 
the air by carbon dioxide, the reduced copper is 
raised to n white heat and, after a second passage 
of carbon dioxide, the heating of the remainder of 
tho tube is effecW very gradually in the direction 
towards the reduced copper. In this manner, the 
decomposition of oxides of nitrogen is effected with 
certainty. Sutetances may be dried oonveniently 
in a hollow copper cube the walls of which are 1 cm. 
thick and 6'5 cm. long internally. — H. W. 
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Copper and iron; Estimation of tn the presence 

of one another by meant of triwdent titanium. 
W. M. Thornton, jnn. J. Amer. Chem. Soc., 
1922, 44, 998-1001. (Cf. J., 1921, 281 A.) 

A MiXTrrnK of cupric and ferric Bulphatea in leas 
than 100 c.c. of water ig acidified with 10 e.e. of 
sulphuric acid (1:1), cooled to 15° C., and treated 
with a quantity of 10% ammonium thiocyanate 
solution (2'57-5'0 c.c.) depending on the amount of 
copper anticipated. The solution is titrated with a 
standard solution cf titanium trisulphate until the 
pink colour just vanishes. The titre gives the sum 
the copper and iron present. The whole is 
heated .to incipient ebullition to coagulate the 
cuprous thiocyanate, cooled and filtered. The 
precipitate is thoroughly washed with cold water, 
and the filtrate and washings cooled to 15° C. The 
solution has by this time probably become pink 
again due to air oxidation. If so, the colour is 
bleached by the careful addition of titanium tri- 
sulphate and sufficient silver nitrate (2'5 — 5*0 c.c. 
of 25% solution) is added to precipitate the whole 
of the thiocyanate. The ferrous iron is then 
titrated with a standard solution of potassium pei^ 
manganate. The method is accurate and trust- 
worthy, but the precaution of testing the titanium 
solution for iron must be taken and if such is found 
the permanganate titre corrected for this amount. 

— J. F. 8. 


Arsenic; (jualiiaiive reactions for -. I. M. 

Kolthoff. Pharm. Weekblad, 1922, 59, 334—350. 
The reaction of Mayenfon and Bergeret (J. Chem. 
Soc., 1874, 1008; reduction to arsine and detection 
with mercuric chloride paper), under suitable 
conditions will detect O'OOl mg. arsenic in 
1 c.c. That of Bougault (reduction to free arsenic 
by means of hypophosphite) wilt detect 0 002 mg. 
(C/. J.O.S., 1922, ii., 455.)— S. I. L. 

Arsenic reaction; Aluminium for the . 

G. Itomijn. Chem. Weekblad, 1922, 19, 177—179. 
In the Mayenfon and Bergeret reaction (cf. Kolt- 
hoff, supra) aluminium is more suitable than sine. 
(Of. J.C.S., 1922, ii., 455.)— S. I. L. 


Antimony; Betection of in analysis. T. 

Sabalitschka and H. Schmidt. Ber. deuts. 

Pharm. Ges., 1922, 32, 132—135. 

To obviate the necessity of using platinum anti- 
mony may be detected in the solution of the sul- 
phides of_ antimony and tin in concentrated 
hydrochloric acid as ordinarily obtained in the 
course of analysis, by diluting a portion of this 
solution with an equal volume of water, adding a 
piece of arsenic-free sine to the cooled liquid, in a 
test tube, and testing the issuing gases with a 
piece of filter paper freshly moistened with a 10% 
solution of silver nitrate. In presence of consider- 
able amounts of antimony the paper immediately 
becomes black on the under aide, or within 2 mins, 
with only minute amounts. A slight brownish 
coloration is not to be taken into account; and it 
is important that the silver nitrate solution is not 
too concentrate, otherwise small amounts of 
antimony hydride may cause only a brownish- 
yellow coloration instead of black as is obtained with 
dilute silver solutions. — G. F. M. 


Soch dust in air; The sugar-tube method of deter- 
mtrung — A. C. Fieldner, S. H. Kate, and 
K. 8. Longfellow. U.8. Bureau of Mines, 
Tech. Paper 278, 1921. 40 pages. 


A DBTKauxNATioN of the dependence of the efficiency 
of sugar filters for very fine particles in air upon 
such’factoTS as the size of filter tube, depth of sugar 
layar, size of sugar granules, and presence of mois- 


ture. Two methods of testing were employed. Li 
one a suspension of tobacco smoke or silica dust wee 
passed through the filter and the amohnt of smoke 
or dust present in the stream [wior to and after 
passing the filter ascertained optically by means of 
the T^dall effect. In the other method, the filter- 
ing emcdency was determined ^avimetrically. IHie 
following results were obtained. The ffitering 
efficiency of sugar tubes increases with the diameter 
of the tubes, and decreases with increasing velocity 
of air. Sugar wetted with water or 35% alrehol and 
tested as regards filtering efficiency witt silica dust, 
showed an average increase of 4% for water and 
5% for the alcohol by the optical method. The 
filtering efficiency of the sugar increased with 
increasing fineness. The efficiency of a layer of 
granulated sugar 1 inch deep, tested by means of 
tobacco smoke was 14 % , while the efficiency of a 
layer 4 inches deep was 38%. Tests by the ^avi- 
metric method with silica dust showed higher 
efficiencies than tests by the optical method. For 
determining the filtering efficiencies of sugars, 
blank tests must be run for every lot. Teats by the 
gravimetric method showed filtering efkiencies 
ranging from 70% to 95%. A tube containing 66 g. 
of pulverised sugar, 43- to ISO-mesh size, posseeaed 
an efficiency greater than 92% against tobacco 
smoke for 15 minutes. — J. S. G. T. 

Ammoniacal nitrogen in nitrogenous organic sub- 
stances; BeUrmination of and mrtieularly 

in proteins and their products of hydrolysis. 3. 
Froidevaux. Comptes rend., 1922, 174, 1288 — 
1240. 

To 15 c.c. of the solution under examination 35 c.c. 
of 60% aqueous sodium hydroxide is added, and air, 
carefully freed from ammonia, is bubbled through 
at the ordinary temperature at the rate of 150 — 200 
bubblee per minute. The issuing air is passed 
through a known volume of standara acid, which is 
renewed from time to time. The acid is titrated 
and the amount of ammonia absorbed is plotted 
against the time. The resulting curve coneista of a 
line eharply inclined to the time axis and one 
elightly inclined to this axis, the two being joined 
by a curved portion. The first line corresponds to 
ammoniacal nitrogen and the second to ammoniacal 
nitrogen coming from the slow decompoeition of 
protein or amino-acids, the curved portion being a 
combination of the two. The two straight lines are 
produced and their junction represents the total 
ammoniacal nitrogen originally present as such in 
the sample. — W. G. 

Tyrosine, tryptophan, and cystine; Colorimetric 

methods for the separate estimation of in 

proteins. 0. Folin and J. M. Looney. J. Biol. 
Chem., 1922, 51, 421—434. 

Certain defects in the method of Folin and Denis 
(J. Biol. Chem., 1912, 12, 2^) for the estimation of 
tyrosine are remedied, and an extension is made to 
include the separate estimation of tryptophan and 
cystine. When tryptophan is to bo estimated, the 
protein is hydrolysed by means of barium hydroxide 
to avoid loss due to humin formation. In the case 
of cystine, which is decomposed by boiling alkalis, 
acid hydrolysis is used. For the estimation of 
tyrosine and tryptophan, the hydrolysate, which 
mnst contain between 3'5% and 7'5% of sulphuric 
acid, is filtered from barium sulphate, and 
tryptophan is precipitated from an aliquot part of 
the filtrate by the addition of Hopkins and Cole's 
mercuric sulphate reagent (a solution containing 
10% of mercuric sulphate and 5% of sulphuric acid). 
After separation by centrifuging, tyrosine is 
estimated coloriniotrically in the supernatant liquid 
by means of Folin and Denis’s phenol reagent in the 
presence of sodium carbonate and sodium cyanide. 
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The estimation of tr^tophan is niade similarly in 
tbe solution obtained by dissolving the mercuric 
snlpbate precipitatis in sodinm cyanide. In tbe case 
of cystine, sodium carinate is added to the 
hydrolysate, and the cystine is reduced hy means of 
sodium snipbite. The colour produced on addition 
of the uric acid reagent is then compared with a 
standard. Kesults of the application of the method 
to a number of proteins are given. (Tbe phenol 
reagent is prepared hy boiling 15 g. of molybdic 
oxide and 10 g. of sodinm hydroxide in 200 c.c. of 
water, adding 100 g. of sodium tnu^tate, 50 c.c. 
of 85% phosphoric acid, 100 c.c. of concentrated 
hydrochloric acid, and enough water to bring the 
volume to 800 c.c., boiling the mixture for 10 hrs. in 
a flash fitted with a reflux condenser, then removing 
the condenser, adding a few drops of bromine to 
decolorise the solution, boiling off the excess of 
bromine, cooUng, filtering, and diluting to 1 litre.) 

— E. S. 

See also pages (a) 493, Beneene in petroleum 
spirit (Scbwara). 497, Acidity and alkalinity in 
cotton fabrics (Coward and Wigley). 499, Thio- 
sulphates and polythioiMtes (Sieber) ; Polythionates 
(Kurtenacker and Fritsch). 600, Variadic acid 

f McCay and Anderson). 503, Phosphorus in iron 
Grasiani and Losana). 504, Chromium and nickel 
in steel (Simion); Technical nickel (Breisch and 
Cbalupny). 508, Microchemical fat analysis 
(Luhrig). 509, Sublimed white lead (Paxton). 511, 
Sulphates in soil (Hirst and Greaves). 512, Starch 
in starch pulp (Parow). 514, Acids in wine (Von 
Fellenberg). 615, Sulphites in foods (Ch^man); 
Allyl mustard oil (Luce). 517, Alkaloids (Herzig); 
Ambergris (Cole). 518, Mononitrophenols etc. (Mar- 
goeches and Vogel). 519, Maleic acid (Weiss and 
Downs); Acetic anhydride (Reclaire); Ointments 
(Evers and Elsdon). 524, Applimtion of capillary 
attraction (Lumi^re) ; Detonating and priming 
mixtures (Taylor and Binkenbach). 

Patent. 

Carbon dioxide and combustible gases containing 

carbon; Means for quantitative detection of . 

Victoria Falls and Transvaal Power Co., Ltd., 
and W. 0. Andrews. E.P. 179,696, 18.2.21. 
Cabbon dioxide present in gaseous mixtures or pro- 
duced by combustion of the latter is determined by 
absorption in an aqueous solution containing a 
coloured indicator and subsequent comparison of 
the colour with standard tints. 


Patent List. 

The dates civen in this list are, in the esse of Apnlica- 
tiona for Patsnta, those of application and in the case of 
Gompl^^ Speoifioationa accepted, those of ths Official 
Jonrnw ui which the aooeptanos is anncnnoed. Complete 
Spsoifications thus advertised as accepted are open to 
inspection at ths Patent Office immediately, and to opposi- 
tion mthia two months o£ the date siTen; they are on 
sale at Is, each at the Patent Office, Sale Branch. Quality 
Court .Chancery Iians. London. W.C. 2. 15 days after the 
date Biven. 


I.— OENEBAL; PLANT; MACHINERY. 
Applications. 

^borg, Testrup and Techno-Chemical Labora- 
tonea. Drying moist materials. 16,818. June 17. 

British TlmmsonrHoaston Co. (General Electric 
w.). Obtaining visible temperature records. 17,014. 
June 20. 


Dickson and Mann, Ltd., and Thorilton. 
Apparatus for wet separation of granular materials. 
1 dB 69. June 19. 

Dunlop (Reid). Furnaces. 16,637. Juno 16. 
Hase. Pyrometers. 17,461. June 24. 
Knowles. Hydroextractors. 17,194. Juno 22. 
Mauclere. Plant for manipulating liquids. 16.945. 
Jnne 19. (Fr., 20.6.21.) 

Morison. De-aerating or degasifying liquids. 
16,479. June 14. o y s q . 

Nordstrom. Drying-plants. 17,179. June 21. 
Powdered Fuel Plant Co. Pulverising or grind- 
ing apparatus. 17,125. June 21. (Fr., 8.3.22.) 

Power Specialty Co. Furnaces for oil stills, 
superheaters, etc. 16,740. June 16. (U.S., 2.7.21.) 

Prior. Agitators and mixing-devices. 16,652. 
June 15. 

Smith. Furnaces. 17,008. June 20. 

Sweetland. Distillators. 16,943. June 19. 

CoMPLcrx SpKcmcATioNS Accept*!). 

34,919 (1920). Bohrmann. Evaporation of 
liquids. (181,406.) June 28. 

167 (1921). Cbenard. Apparatus for fractional 
distillation. (156,218.) June 21. 

662 (1921). Bramwell. Filtration of liquids. 
(181,044.) June 21. 

39^ (1921). Thoiesell and Troell. Agglomerating 
pulverous material. (181,413.) June 28. 

6863 (1921). Brown and Coldrey. Drying-appara- 
tus. (181,082.) June 21. 

7115 (1921). Dunlop Rubber Co. (Lewis and 
Green). Apparatus for drying materials carrying 
a volatile inflammable solvent and recovering tbe 
solvent. (181,100.) June 21. 

7457 (1921). Mauss. Vacuum filtration of 
colloidal matter from liquid mixtures. (181,123.) 
June 21. 

7818 (1921). Heylandt Ges., and Unruh. Cooling 
and liquefying air and other gases. (167,144.) 
June 21. 

8019 (1921). Metallbank u. Metallurgische Ges., 
and Gensecke. Operation of evaporating plants 
heated with compressed vapours. (181,482.) June 28. 

8296 (1921). Merz and McLellan, Weeks, and 
Baker. Heat infercbangeie. (181,601.) June 
8303 (1921). Steigner. Kilns. (181,502.) June 28. 
11,860 (1921). Reynolds, Dickin, and Kenyon. 
Separation or grading of powdered materials and 
treatment thereof by air or other gases or vapours. 
(181,660.) June 28. 

25,247 (1921). Lodge Fume Co. See XI. 

27,841 (1921). Powdered Fuel Plant Co. Pul- 
verising or grinding apparatus. (181,290.) June 21. 


II.— FUEL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING 

Applications. 

British Thomson-Houston Co. (General Electric 
Co.). Filaments for electric incandescent lamps. 
17,368. June 23, 

Brown. Retorting shale oil. 16,524. June 14. 
Browne. Carbonisation and distillation of coal 
etc. 16,816. June 17. 

Elektrizitatswerk Lonza. Purification of acetylene. 
16,389. June 13. (Switz., 18.8.21.) 

Gas Research Co. Gas-producer siretem. 17,372. 
June 23. (U.S., 30.7.21.) 

General Electric Co. Manufacture of filaments 
for electric incandescent lamps. 17,161. Jnne 21. 
(Ger., 13.7.21.) 

General Motors Research Corp. Fuels. 17,373. 
Jnne 23. (U.S., 15.4.22.) 

Higginbotham. Production of bydrocaAons. 
16,364. June 13. 
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Munn, and WhiteliaU Petroleum Oorp. Apparatos 
for chemically treating mineral oil producte. 17,158. 
June 21. 

Power Specialty Co. 16,740. See I. 

Tooley and Tooley. Retorts for distilling coal 
etc. 16,621. June 16. • 

Whifehall Petroleum Corp. (Greenspan). Purifi- 
cation of hydrocarbons. 17, 27^ June 32. 

CoMFLBTE SPEOmCATlONS ACCEPTED. 

34,419 (1920). Persch. Treatment of petroleum 
and other hydrocarbon oils. (181,034.) June 21. 

34,473 and 36,183 (1920) and 2372 (1921). Rigby. 
Drying peat etc. (181,035.) J un© 21 . 

64,874-6 (1920). Helps. Gas manufacture. 
(181,403-4.) June 28. 

1510 (1921). Jackson. Improrement of inferior 
brown coals etc. (157,794.) June 21. 

1611 (1921). Jackson. Production of a fuel for 
use as a gas-coal substitute. (157,795.) June 21. 

2978 (1921). Haddan (Torfverwertungs-ges. Pohl 
u. Von Dewitz). Dry distillation and coking of 
raw peat etc. (158,513.) June 28. 

46& (1921). Cumberland Coal and Chemicals, 
Ltd., and others. See VII. 

7139 (1921). Tullocih and Smith. Treatment of 
gas. (181,102.) June 21. 

7557 (1921). Ginet. Treatment of bituminous 
shales. (181,126). June 21. 

10,828 (1921). Trent Process Corp. See XII. 

13,180 (1921). Booer, and District Chemical Co. 
Materials for purifying acetylene. (181,571.) 
June 

14,058 (1922). Helps. Gas manufacture. 

(181,665.) June 28. 


HI.— TAR AND TAR PRODUCTS, 
Applications. 

Ellis, Goskar, Kissock, and Vivian. Treatment 
of tar etc. 16,704. June 16. 

Higginbotham. 16,364. See 11. 


IV.— COLOURING MATTERS AND DYES. 
Applications. 

Blosam (Chem. Fabr. Griesheim-EIektroii). 
Manufacture of azo dyestuffs. 17,272. June 22. 

Pansford (Caasella u. Co.). Production of dye- 
stuffs containing sulphur. 16,927. June 19. 

Complete Specification Accepted. 

14,161 (1921). Johnson. See Xlll. 


V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applications. 

Briggs, Yorke, and Britieh Cellulose and Chem. 
Manuf. Co. Apparatus for producing textile 
products. 16,597. June 15. 

Dreaper. Apparatus for filtering solutions for 
making artificial silk etc. 17,186. June 22. 

Erikson. Soda recovery process in sulphate 
paper-pulp manufacture. 16,687. June 16. 

Hai^. Carbon etc. coated papers. 17,456. 
Juno 24. 

Lilienfeld. Manufacture of cellulose derivatives. 
16,307,16,308,16,310. .Tun© 12. (Austria, 13.6.21.) 

Lilienfeld. Manufacture of artificial threads and 
textiles. 16,309. June 12. (Austria, 13.6.21.) 

Marriott. Manufacture of artificial silk. 16,406. 
June 13. 

Ott. Composition for coating celluloid films etc. 
r,173. June 21. 


Roberts. Steam-heated drying cylinders for 
fabrics etc. 16,967. June 20. 

Complete Speoietoations Aoobptbb. 

852 (1921). Harnist. Treatment of crude cellu- 
lose. (166,777.) June M. 

8282 (1921). Carpmael (Bagley and SeweU Co.). 
Manufacture of paper. (181,140.) June 21. 

27,245 (1921). Tomlinson-Haas, LM., and Simth. 
Apparatus for drying textile materials. (181y%6.) 
June 2r 

VI— BLEACHING; DYEING; PRINTING; 

’ FINISHING. 

Applicationb. 

Auchinachie. Waterproofing fabrics. 17,338. 
Juno 23. ■ , , , ■ 

Dunnaebie. Washing, bleaching, and/or dyeing. 
16,843. June 19. 

Halter. Dyeing-madhinee etc. 16,295. June 12. 
Kent and Tither. Mercerising, bleaching, dye- 
ing, or finishing cloth. 17,333. June 23. 

Lilienfeld. Dyeing alkylcellulosea. 16,306. 
June 12. (Austria, 13.6.21.) 

Wallis. Calico-printing machines. 17,086. 
Jane 21. 

Complete Specifications AccEPTEn. 

8591 (1921). Lee and Sons, and Pinder. Machines 
for dyeing hanks of yarn etc. (181,506.) June 8. 

11,272 (1921). Thornber and Henshilwood. 
Machines for bleaching, dyeing, finishing, etc. 
fabrics. (181,662.) June 28. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

APFUCAnONS. 

Baumgartner. Manufacture of chromate of soda. 
16,651. June 15. 

Chem. Fabr. Griesheim Elektron. Production of 
basic magnesium carbonate. 16,271. June 12. 
(Switz., 11.6.21.) 

Chem. Fabr. Weissenstein. Manufacture of 
hydrogen peroxide. 17,381. June 23. (Austria, 
3 8 21 ) 

Erikson. 16,681. See V. 

Hurter. Manufacture of alumina from aluminium 
sulphate. 16,640. June 15. 

Jacobson. Process of making anhydrous metallic 
chlorides. 16,197. June 12. (U.8., 10.6.21.) 

Johnson (Badische Anilin u. Soda Fabr.) Produc- 
tion of formic acid derivatives, 17,032. June 20. 

Jones. 16,628, See XIII. 

Robinson. Purification or refining of sulphur. 
16,289. June. 12. 

Complete Specifications Accepted. 

4419 (1921). Deuts. Gold- u. Silber-Scheideanstalt, 
and Liebknecht. Manufacture of prussic acid. 
(181,058.) June 21. 

4642 (1921). Cumberland Coal Power and 
Chemicals, Ltd., West, and Jaques. Production 
of hydrogen. (181,062.) June 21. 

7898 (1921). Stubbe. Bleaching stained earthy 
minerals. (181,132.) June 21. 

8090 (1921). (jederberg and Backstrom. Catalytic 
oxidation of ammonia. (181,486.) June 28. 

9025 (1921). Chem. Fabr. Griesheim-Elektron, 
and Reitz. Rendering calcium hypochlorite stable. 
(181,163.) June 21. 

10,189 (1921). L’Air Liquid©. Synthesis of 
ammonia. (161,195.) June 21. 

19,142 (1921). Kelly. Production of pKosphorio 
acid. (181,256.) June 21. 
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Vni.— GLASS j CBKAMICS. 

' Appucation. 

British Thomson-Efeuaton Co. (General Electric 
Co.). Coating glass surfaces. 17,165. Juno 21. 

Complete Specification Accepted. 

7149 (1921). Hailwood. Glass manufacture. 
(181,434.) June 28. 

IX.— BUILDING MATERIALS. 

Appucations. 

Brereton. Manufacture of composition^ for 
paving, roofing, etc. 17,249. June 22. 

Claston. Manufacture of road paving material. 
17,354. June 23. 

X.— METAI^t METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Clerc and Nihoul. Extraction of tin. 16,636. 
June 15. (Fr., 15.6.21.) 

Ellsworth. Recovery of zinc from complex ores, i 
17,159. June 21. HJ.S., 12.7.21.) ! 

Fertigguss Ges. Zinc alloy for casting in dies or j 
chais. 17,244. June 22. (Ger., 25.6.21.) ; 

General Electric Co. 17,161. See H. 

General Electric Co. Transformation of crystal i 
structure of drawn wires of tungsten etc. 17,162. ■ 
June 21. (Ger., 13.7.21.) i 

General Electric Co. Manufacture of tungsten ! 
etc. 17,163. June 21. (Ger., 13.7.21.) 

Hadfield. Manufacture of steel. 16,948. June 19. 

Herman. Coating and treating materials having 
an iron base. 17,260. June 22. 

Markham, and Staveley Oal and Iron Co. Blast- 
furnace slag. 16,291. June 12. 

Marks (Electro Metallurgical Co.). Zirconium 
alloys. 17,261. June 22. 

Metzl. Treatment of gold- and silver-bearing 
antimony ores. 16,695. June 16. 

Mitsubishi Zosen Eabushiki Kaisha. Alloy for 
turbine blades. 17,263. June 22. (Japan, 28.7.21.) 

Saltrick. Alloy castings. 17,019. June 20. i 

Wild and Wild. Manufacture of alloy steels and ; 
irons. 17,128. June 21. I 

Wood and Wood. Cupolas. 17,413. June 21. | 

Complete SPEcmcATioNs Accepted. | 

34,102 (1930). Andrews. Rustproofing articles j 

of iron and steel. (181,399.) June 28. ! 

34,707 (1920). ^^ite (Valley Holding Corp.). 
Manufacture of magnetic alloy sheets. (181,401.) 1 
June 28. 

4230 (1921). Rosthorn, Manufacture of copper i 
•alloys. (158,882.) June 21. 

7482 (1921). Stockport Furnaces, Ltd., Duck- 
worth, and Mead. Gas- or oil-heated furnaces of 
the crucible type. (181,452.) June 28. 

(1921). Ampbre Ges., Rothe, and Diefen- 
thaler. Manufacture of molybdenum or iron- 
molybdenum alloys. (160,143.)' June 28. 

16,1^ H921). Elmore, and Chemical and Metal- 
lurgi^l Co^. Treatment of lead-bearing mattes. 
(181,239.) June 21. 

XI.— ELECTRO-CHEMISTRY. 


Complete Sfecificaiions Accepted. 

20,059 (1921). Cheney. Storage battery electro- 
lyte. (181,630.) June 28. 

25,247 (1921). Lodge Fume Co. (Metallbank u. 
Metallurgische Ges.). Insulator for electrodes of 
electrical gas purifiers, >(181,284.) June 21. 

XII.— FATS; OILS; WAXES. 

Applications. 

Eppenberger. Rendering fat-oonfaining granular 
products impalpable. 16,623. June 15. (Ger., 
19.4.22.) 

Glabau and Travis. Emulsions and method of 
preparing same. 17,369. June 23. (U.8., 17.3.22.) 

Levey. Continuous deodorisation of edible oils 
and fats. 16,213. June 12. 

Rooke. Extraction of tallow, grease, oil, etc. 
from bones, fish, skins, etc. 17,458. June 24, 

Rooke. Digesters, retorts, and drying-apparatus 
for extracting fat. 17,459. June 24. 

Complete Speciiications Accepted. 

1322 (1921). Du Pont do Nemours and Co. De- 
odorising blown or polymerised vegetable or animal 
oils. (157,401.) June 28. 

6787 (1921). Douglas and Sons, and Nicol. 
Treatment of edible fata. (181,077.) Jnne 21. 

8908 (1921), Gleitz. Removing free acids from 
glycerides. (181,509.) June 28. 

10.828 (1921), Trent Process Oorp. Separation 
of oils. (167,738.) June 21. 


XIII.— PAINTS; PIGMENTS; VARNISHES; 
RESmS. 

Applications. 

British Thomson-Houston Co. (General Electric 
Co.). Plastic compositions. 17,015. Jnne 20. 

Consort, f. Elektroohem. Ind. Improving arti- 
ficial resins. 17,380. June 23. (Ger., 29.6.21.) 

Delcleve and Dessemond. Manufacture of 
Prussian blue. 16,603. June 15. (Fr., 16.6.21.) 

Exlev, McGregor, and Rimmer. Paint etc. 
16,200.' June 12. ' ► 

Jones. Manufacture of a zinc-oxide substance. 
16,528. June 14. 

iloosman and Trevor. Manufacture of paints. 
16,270. June 12. 

Ott. Waterproofing composition. 17,174. June 21. 

Complete Specifications Accepted. 

13,472 (1921). Dreyfus, Manufacture of arti- 
ficial resin products. (181,575.) June 28. 

14,161 (1921). Johnson (Badische Anilin u. Soda 
Fabr.). Manufacture of pigment-colours. (181,584.) 
June 2S. 

XIV,— INDIA-RUBBER ; GUTTA-PERCHA. 
Application. 

Carpmael (Bayer u. Co.). Treatment of caout- 
chouc etc. 16,926. June 19. 

Fall. Curing rubber latex. 17,027, June 20, 
Lennard. Incorporating rubber with tar. 17,046. 
Juno 20. 

Marter. Treatment of indiarubber etc. 17,033. 
June 93. * 


Appucations. 

Fuller, and Fuller’s United Electric Works. Gal- 
vanic balteries. 17,150. June 21. 

Jones. Electric furnace. 16,351. June 13. 
,„Nyberg. Galvanic cells. 16,301. June 12. 
(Sweden, 28.3.22.) 

Stephens (Grundy). OzoniMrs. 16,925. June 19. 


XV.— LEATHER; BONE; HORN; GLUE. 
Applications. 

Hell. Tanning skins and hid€«. 17,396. June 23. 
Moeller. Bating and liming hides etc. 16,516, 
June 14. 

^oke. 17,458. See XII. 


mA 


PATENT Lfsr. 


Covpvsrs 8FE«}nCiTI0NS AooEmcD. 

288 (1921) Cihem. Fabr. n. Asphaltwerke. , 
Tanniag materials. (156,254.) June 21. 

696 (1921). Niessen. Extraction of glue by 
means of water. (156,646.) June 28. 

6221 (1921). Carmioiinri and Ockleston. Tanning. 
(181,067.) June 21. 

XVI.— SOILS; FEBTILISEHS. 

Ooim^ SPEcmcATioNa Accepted. 

6434 (1921). Lo Monaco. Fertilisers. 159,481. 
Juno 21. 

18,582 (1921). Niedenzu. Manufacture of arti- 
ficial nitrogenous fertilisfers. (166,887.) June 28. 

xvn.— SXJGAHS; STAHCHES; GUMS. 
Goupleie SpECincATiONs Accepted. 

11,767 (1921). Courtanlds, LM., and Stokes. 
Manufacture of compounds or mixtures of starch 
and starchy matter and sulphuric acid. (181,197.) 
June 21. 

11,772 (1921). Conrtaulds, Ltd., and Lloyd. . 
Manufacture of compounds or mixtures of starch ! 
and sulphuric acid. (181,198.) June 21. 

XVIII.— FERMENTATION INDUSTRIES. 

Complete SpEciPicATioNa Accepted. 

6636 and M,355 (1921). Jensen (Corby). Treat- 
ing and preparing yeast. (181,076 and 181,293.) 
June 21. 


XIX.— FOODS: WATER PURIFICATION; 
SANITATION. 

Applications. 

Brettell (Lepetit). Manufacture of pectin sub- 
stances for foM preparations. 16,515 and 17,076. 
June 14 and 21. 

Glabau and Travis. Baking compounds. 17,370. 
June 23. (U.S., 24.3.22.) 

Glabau and Tram. Vitamin-bearing products. 
17^71. June 23? (U.S., 25.3.22.) 

Hepburn. Softening water. 17,057. June 20. 
Loring. Alanufactnre of flour. 16,960. J une 20. 
Afartin. Pood products. 16,405. June 13. 
Torley. Filtering-material for water etc. 16,251. 
June 12. 


IiTuiy i(, me. 


Complete l^cmoATioss Ao^Sten. 


12,260 (1920). Watson, Jones, e*(fl .Woodlands, 
Ltd. Manuf arture of bread. 0.81^^?:) J une 28. 

6474 (1921). Waite wd BoMy; 
separating the solid matter from ti 
(181,071.) June 21. 


_jtuB for 
Inent etc. 


XX.-ORGANIC PRODUCE 
'SUBSTANCES; BSSENW 


MEDICINAL 
AL OILS. 


Applications. 

Best and CoUip. Preparation, of extracts of 
pancreas. 16,360. Juno 13. 

Blagden, and Howards and Sons. Manufacture 
of (Lymol. 16,632. June 16. 

Consort, f. Elektrochem. Ind. Manufacture of 
esters and ethers of ethyl ideneglycol and vinyl alco- 
hol. 16,898. June 19. (Gcr., 23.9.21.) 

(lorbett and Habershon. Preparation of vaccines. 
16,9^. June 19. 


Complete Speciwcation Accepted. 

17,799 (1921). Napp (Hoffmann -La Roche & 
Co.). Manufacture of (X!-isopropylaUylbarbiturio 
acid. (181,247.) June 21. 


XXL— PHOTOGRAPHIC MATERUL8 AND 
PROCESSES. 

Application. , 

Dehn (Pyrocoloux Corp.). Colour photography. 
16,242. June 12. 

Complete Specipications Accepted. 

6901 (1921). Luboshey. Sensitive plates and 
films for X-ray photography. (181,087. June 21. 

7646 (1921). HaU. Machines for sensitising 
papers and other fabrics. (181,460.) June 28. 


XXm.— ANALYSIS. 

Applications. 

Newman. Means for detecting and indicating 
presence of choke-damp and fire-damp in mines etc. 
17,178. June 21. 

Sandy and Turqnand. Apparatus for detecting 
preeence of inflammable etc. gases. 16,231. June 12. 

Turqnand. Means for indicating the preeence of 
gas or of acid or alkaline properties in air, water, 
eto. 17,357. June 23. 


ABSTRACTS 



PLANT; HACHINEBT. 

Jlf eOT&yoflfl Jandftr. Ssi AA lH. 

Patents. 

Chemical and pivysical operations; Apparatus for 

use in connection with . h..T. Stuart and 

G N Middleton, Assrs. to The Toronto Power 
Oo., Ltd. U.8.t. 1,417,685, 30.5.22. Appl., 
5.7.17. Renewed 27.12.20. 

An apparatus for carrying out reactions at high 
temperatures and pressures is constructed as a 
closed chamber heated by electric currents m the 
walls, which are of high electrical resistance and 
prevented from bursting by pressure-resisting 
means surrounding them. — B. M. V. 

Dryev. F. A. Martoocio. U.S.P. 1,418,010, 30.5.22. 
Appl., 2.8.20. 

A CASING is divided by vertical partitions into a 
number of drying chambers to which air is delivered 
by a fan mounted in a chamber at one end of the 
casing. The partitions adjacent to the fan chamber 
are spaced from the top and bottom of the casing 
to form air-circulating passagel* and the drying 
chamber remote from the fan chamber is formed 
with a passage between a partition and the end wall 
of the casing. The upper air passage is fitted with 
a baffle whiiA compels the air to pass downwards in 
the drying chamber remote from the fan, and the 
wall of this chamber is provided with exhaust ports. 

— H, H. 

Dehydrating material; Method of and apparatys for 

. F. Maus, Assr. to S. J. Spoelstra. U.S.P. 

1,418,386, 6.6.22. Appl., 3.2.21. 

The apparatus consists of an air-cooling chamber, 
a dehydrating chamber, and connecting conduits, 
and means tor circulating air through the system. 

—A. de W. 

Separation of liquids from solid.i [drying solide]; 

Process and apparatus for . H. Terrisse and 

M. Levv. G.P. 351,216, 27.4.20. Conv., 25.3.20. 
The material to be dried is heated in a container 
by means of a stream of air or gas that has 
previously been heated to a temperature just suffi- 
cient to distil off the liquid without having any 
injurious effect on the solid. Means are provided 
for recovering the liquid evaporated. — A. R. P. 


Fractional condensation: I’roeess of . J. F. AV. 

^hulze, Assr. to The Barrett Co. U.S.P. 
1,418,885, 6.6.22. Appl., 21.6.19. 

A FRACTION of a mixed vapour is condensed and is 
concentrated by heat interchange and dephlcgma- 
tion with the vapours generated from the fraction 1 
by reheating it to a higher temperature than that 
at which it was in equilibrium with the mixed 
vapour. The heat is transferred from the mixed 
vapour to the fraction without contact between the 
two.— H. H. 

Gas-fired shaft furnace. F. and K. Meiser. G.P. 

(a) 351,195, 8.2.21, and (e) 351,196, 22.2,21, 

(a) The furnace is provided with hot air flues lead- 
ing from the cooling shaft to the burners. Hot air 
is sucked from the shaft by injecting compressed air, 
that has previously been heated by the waste gases 
from the furnace, into these flues, and this air is 
used for the combustion of the gas used in firing the 
furnace. The gas also may be preheated by the 
waste furnace gases, and by preheating both air 
and gas, limestone may be calcined with low-grade 
producer gas. (b) The gas used In the furnace is 
passed through an iron recuperator built in the pre- 
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heating zone of the furnace and heated by the 
waste gases, and the issuing hot gas is burnt by 
means of the hot air drawn out of the shaft as in 
(a). If necessary the fuel gas may be supplied under 
pressure, which is not possible with a masonry 
recuperator. — A. R. P. 

Calcining furnace with indirect heating. C. Rosch- 
mann. G.P. 351,314, 10.5.21. Addn. to 344,363 
(J., 1922, 164 a). 

The combustion chambers and air-circulating flues 
of the furnace are constructed of a series of ribbed 
plates one above the other, the edges of which are 
provided with raised ribs to keep them apart. To 
increase further the working surface the combustion 
chambers and flues are filled with hollow permeable 
bodies through which the heating gases and air 
pass. — A. R. P. 

TAquids; Non-corroding and non-freezing . 

Miller Reese Hutchison, Inc., Assees, of A. Z. 
Pedersen. E.P. 170,274, 23.8.21. Conv., 13.10.20 
See U.S.P. 1,405,320 of 1922; J., 1922, 206a 

Drying materials; Process of and apparatus for 

. E. M. Bassler. E.P. 180,394, 11.2.21. 

See U.S.P. 1,374,874 of 1921; J,, 1921, .376 a. 

Separating aqueous and other vapours from fluids 

and solids; Process for and for preparing 

dilute sulphuric acid. 0. Jfaass. U.S.P. 1,417,618, 
30.5.22. Appl., 15.4.18. 

See E.P. 159,054 of 1919; J., 1921, 248 a. 

Liquids; Process for evaporating . E. Mor- 

terud, U.S.P. 1,418,197, 30.5.22. Appl., 15.10.18. 
See E.P. 120,205 of 1918; J., 1919, 853 a, 

Heat-exchanging apparatus. .Allgem. Elektrizitats- 
Ges., and F. Miinzinger. E.P. 180,025, 14.2.21. 

Furnaces; Oil-fired . L. Krause. E.P. 180,176, 

23.4.21. 


IIA.-FDEL; GAS; MINEBAL OILS AND 
WAXES. 

t'tfal; Separation of the constituents of handed 

hifuminous . .A. E. Findlev and R. AViggin- 

ton. Fuel, 1922, 1, 106—107. 

By employing a combined method of sifting and 
classification according to density, a sample of coal 
from tlie Kirkby Top Hards .'earn was separated 
into three main fr.notions, viz., (1) coal with density 
less than 1'3, pa.ssing through a 30-niesh sieve 
but being caught on a 60-mesh sieve, and containing 
l o5% of a.sb; (2) coal of density greater than 1'4, 
p.assing through a sieve of 30-mesh and being caught 
on a 60-mesh sieve, and having an ash content of 
30 0% ; and (3) coal of density greater than 1'4 and 
passing through a 9()-mesh sieve, and containing 
15'3% of ash. Fraction 1 seemed to he a mixture 
of clarain and vitrain, fraction 2 seemed to be 
dnrain, whilst fraction 3 apparently consisted of a 
sort of cannel, known locally as “ Jacks.” Fraction 
1 exhibited the phenomenon of attraction under the 
influence of an electric charge, whilst the particles 
of fraction 2 exhibited mutual repulsion. A partial 
separation of the two fractions from a mixture could 
ho brought about by such means. The phenomenon 
seems to be connected with the tendency of the 
bright coal to adhere to a polished surf.vce. Thus, 
when a mixture of fractions 1 and 2 was sprinkled 
over a glazed tile and the tile w.is tilted and tapped, 
the “adhering portion” contained 14-21% of ash, 
whilst the “scattered portion” contained 18-57% 
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of ash. Repniaion of the partides ia dependent on 
their acquiring a like charge to that of the aupport | 
or conductor, and if the particles be non-conduct- i 
iiig, the acquirement of a charge depends on the 1 
presence of a surface film of moisture. — A. G. I 

Coal; Froth flotation tests on hitnminous coking ; 
— — . 0. C. Ralston and G. Yamada. Chem. and } 
Met. Eng., 1922, 26, 1031—1088. I 

Tests carried out on a coking coal from the . 
Wilkeaon mine (Wash., U.S.A.), No. 3 bed, showed j 
^at selective flotation could be successfully accom- [ 
plished, the clean coal being first removed, followed 
by the “ bone ” portion, and finally by the ash. The 
fine coal will float to a certain extent without the 
addition of a frothing agent, and in any ease this 
fine portion is most easily floated, very “ thin ** oils 
or soluble frothing agents giving the best rMulta. 

If sufficient oil be added to float the larger sizes of 
coal, the fine concentrate tends to be dirty, since 
the fines, which are easily floated, consist of a 
mixture of fine coal and fine ash. It_ ia therefore 
necessary to carry out a rough separation, the tail- 
ings and the concentrates from this process both 
being treated separately, and the tailings from this 
second flotation being rejected. In the cleaning of 
the concentrate portion, the middlings are re- 
treated with the original feed, and the final 
middlings product consists almost entirely of 
“ bone ” coal which may find a market as a separate 
product. The “ float-and-sink ” method of analysis 
cannot be used for control of the process as regards 
the fine portion of the coal. — A. G. 

Carbonisation [of coal],* Increasing the rate of . 

6. Weyman. Inst. Gas Eng., June, 1922. Gas 
J., 1922, 158, 864—868. 

In continuation of previous work (J., 1920, 168 T; 
1921, 300 1 ), an investigation has been made of the 
relation between the properties of various coals and 
the rate of carbonisation, the experiments being 
conducted in a nickel-chrome-steel crucible holding i 
0*001 ton. The principal conclusions reached 
include the following: An increase in the rate of 
carbonisation caused by the alteration of chemical * 
and physical conditions ia accompanied by improve- | 
ment in the calorific value of the gas. and of the 
thermal and volume yields per ton of coal. The 
rate of carbonisation can be very considerably 
increased by selection of suitable coals. When an : 
increase in the rate of carbonisation is effected by ; 
increasing the carbonising temperature, for a 
certain time, the calorific value of the gas obtained 
at higher temperature is smaller than that of the 
gas obtained at lower temperature, but volume for 
volume, there is a slight balance in favour of the 
former. Volume for volume the calorific value of 
the gas obtained at higher temperatures falls off at 
a slightly greater rate than that of the gas obtained 
at lower temperatures. — J. S. G. T. 

Coking processes; Chemistry of , Production of 

bituminous substances of high melting point and 
their application to the prodtiction of metaH- 
urgical coke from non-caking coal. F. Lierg. Z. 
angew. Chem., 1922, 35, 261—268. 

Coal tar pitch coked by itself gives hard, smooth 
cuke. Non-cokiiig coal (“sinter coal”) requires 
20% — 30% of pitch admixed to make a good coke, 
but if the pitch be dissolved in tar oil, 7% — 8% 
suffices. This coking effect observed in small-scale 
tests is not obtained in large-scale working owing 
to the long time reqnired for coking and the low 
melting point of the pitch. The coking effect is best 
attainM on the large scale by the use of bitumen 
of high melting point, say, 400“ C. By extracting 
finely powdered coking coal with hot pyridine 
in a Soxhlet apparatus, and mixing the solution 
with water, a precipitate which dried to a dark- 


brown powder was obtained, amounting to 20*9% 
of the coal used. This substance did not melt when 
heated in carbon dioxide, hut gave a swollen coke. 
The extraction residue had lost its coking proper- 
ties, and re-addition of the extract to it did not 
restore them, but when the extract was dissolved in 
a solvent and added, the coking property was 
restored. A residue coking at 300“ 0. was made 
from coal-tar pitch by extracting with benzol and 
xylol. Further treatment with light coal tar oil 
gave a residue (pitch carbon) which was unaffected 
by heating to redness in a sealed tube,_ but gave off 
gas and coked when heated in a crucible, showing 
it to be a mixture of organic compounds of high 
molecular weight. The extracts of high melting 
point prepared ns described above by means of 
pyridine still melted at the same temperature, after 
being mixed with an inert substance (soot), but 
showed reduced degrees of swelling. T^e pitch- 
carbon was somewhat soluble in hot pyridinOj but 
the dissolved portion was mostly deposited again on 
cooling. Anthracene oil and heavier oils dissolved 
the pitch-carbon almost entirely and retained it in 
solution on cooling. The addition of such solutions 
enables a hard coke to ^ made from non-caking 
coals and even from lignite. — H. M. 

Nitrogen; Liberahon of from coal and coke as 

ammonia. A. C. Monkhonse and J. W. Cobb. 
Inst, of Gas Eng., June, 1922. Gas. J., 1922, 
158, 828-833. (C/. J., 1921, 760 a.) 

When a coke prepared at 500“ C. is heated in 
hydrogen the proportion of nitrogen liberated 
uncombined is less than in an inert atmosphere. 
Hydrogen thus may both retard dissociation of 
ammonia and promote its formation from the coke. 
This coke, after being heated in hydrogen in stages 
to 1000° C., contained only 11*2% of the original 
nitrogen, while 68*2% had been recovered as 
ammonia. When heated in steam, the coke wa.s 
completely gasified, the whole of the nitrogen being 
recovered as ammonia, and above 600° C. more 
rapidly than in hydrogen. A coke prepared at 
1100“ C. behaved similarly in steam, but the libera- 
tion of nitrogen was slower. Up to 1000“ C. the 
cokes, heated in nitrogen evolved but little sulphur, 
though in hydrogen nearly all was set free as hydro- 
gen sulphide. The coke prepared at 500“ C. gave 
up 63*4% of its sulphur up to 800“ 0. and 93*8% up 
to 1000“ 0. No dissociation of hydrogen sulphide 
was observed. The liberation of sulphur by steam 
at 800° C., if not more rapid was more far-reaching 
than that by hydrogen at the same temperature. 
The effect of .steam was evident from its action on 
the coke prepared at 1100“ C., sulphur being 
i liberated at A)0° C., at which temperatures the 
I nitrogen and carbon were but little attacked. 

— H. J. H. 

I Carhuretled uater-yas plant with wa.ste heat boiler; 

I Thermal efficiency of a . Seventh Report of 

I Research Sub-Committee of Gas Investigation 
Committee of Institution of Gas Engineers. Gas 
J., 1922, 158, 800—823. (C/. J., 1921, 649 a.) 
i Tub tests reported were made on two carburetted 
i water-gas sets, installed at the Windsor Street Gas 
i Works, Birmingham, each set having * rated daily 
capacity of 1,500,000 cub. ft. The sets were working 
under normal conditions for the production of a ga.s 
of calorific value 485 B.Th.U. per cub. ft., and three 
teste were made, two being over 6-day periods of 
continuous operation. Tho results obtained are 
detailed in 22 tables which include weight and 
thermal balances. The overall thermal efficiency 
of the plant, taking into account the steam raised 
from the “ blow gases ” by the boiler and that 
expended on auxiliary machines, averaged 68% . If 
the necessary steam had been independently 
generated with an efficiency of 70%, the efficiency 
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would hare been only 69*6%. The e^ieney of the 
blue water-gas generator alone, without taking 
account of the steam required or raised, was only 
53% (c/. the corresponding figure 56% of the Sixth 
Eeport, loc. cit.). The increased thermal efficiency 
of the carburetted water-gas process is due to the 
high efficiency of the oil-gas production, in these 
test 2 reachiug 90%. The efficiency, therefore, 
increases with the amount of oil gasined per 1000 
cub. ft. — in this case about 1*8 galls. The coke con- 
sumption waa a^ut 35*5 lb. per 1000 cub. ft. of 
carburetted water-gas. The waste-heat boiler 
generate about 64 lb. of steam per 1000 cub. ft. 
of carburetted water-gas, with a thermal efficiency 
of about 45% . Thou^ this was sufficient to operate 
the plant, more mi^t probably bo obtained from 
the ^ blow ” gases by modification in design. The 
intermittent operation of the plaut involves diffi- 
culty in the sampling and measurement of tempera- 
ture of the gases. A sampling device was con- 
structed, and automatically operated by the valve 
gear, so that either “ blow** or “ run” gas could 
be separately collected over long periods. Special 
nttention was given to the msasurement the 
temperature of “blow** gases entering the waste 
heat boiler and the elimination of errors due to lag 
in the pyrometers. The accumulation of silicious 
(lust noted in the Sixth Report on a blue water-gas 
plant was nob observed, presumably because the 
dust was removed in the tar. — H. J. H. 

(ins meters} Life of . Report of Joint Committee 

of Institution of Gas Engineers and Society of 
British Gas Industries. Gas J., 1922, 158, 834 — 
836. (0/. J.. 1921, 616a.) 

The changcBS in modern gas practice which have con- 
(Inced to an increa.se in the corrosion of distributory 
systems are discussed. Substitution of oxide for 
lime purification has brought an increase in the 
content of carbon dioxide, hydrocyanic acid, and 
carbon bisulphide; these are all agents of corrosion 
in presence of moisture, and carbon bisulphide is 
active also in presence of ammonia. Higher carbon- 
ising temperatures cause an increased production of 
corrosive agents and destruction of the hydro- 
carbons which produce the protective oily film 
inside mains etc. This latter, however, c.m be 
restored by the use of carburetted water-gas. Dep^ 
<ition of water in mains favours corrosion and is 
best avoi(ied by a preliminary over-compression, 
and, after separation of precipitated water, rare- 
faction to the normal distributing pressure. In- 
(Toase in the proportion of oxygen in the gas has 
followed excessive “ pull ’’ on the retorts and 
additions of air at the purifier boxes. Sulphur 
dioxide is eometimes present in blue water-gas. 
Scrubbing the gas with solid chalk (>r washing with 
a cream of chalk (Taplay’s process) is recommended 
to remove hydrocyanic acid as ammonium thio- 
cyanate. To protect meters from oorresion, the 
vaporisation into the gas of petroleum oils has been 
practised. Some oils exert a solvent action on the 
grease of stuffing-boxes.—H. J. H. 

Oas calorimeter ; A recordinQ and integratififj . 
0. V. Boys. last. Gas, Eng., June, 1922. Gas 
J., 1922, 158, 882—887. 

The author describes the construction and operation 
of <a gas calorimeter designed more especially to 
meet the requirements of the Gas Regulation Act, 
1920, in the matter of continuously recording the 
calorific value of town’s gas, but immediately 
applicable to any gas. The calorimeter (see E.P. 
180,0W, page 569 a) is of the water-flow type, the 
water employed being continuously circulate 
throng the apparatus and cooled to atmospheric 
temperature by a hot-air engine and cooling coii 
reepectiv^y. Water and gas are supplied at the 
correct respective rates, and the correction of the 


gas volume as affected by temperature, pressure, 
and humidity is also effected by a positive opera- 
tion. The rate of water flow in the calorimeter is 
determined by the tipping, emptying, and draining 
at half-minute intervaJs of a celluloid bucket, the 
quantity of water discharged being adjusted so that 
if the gas is of the “ declared ’* calorific value, the 
rise of temperature of the water in the calorimeter 
is exactly 10^ C. The water supply likewise drives 
; a small overshot celluloid water wheel which drives 
: through an elastic connexion the escapement of a 
; pendulum clock, and through an intervening 
mechanism — termed the “ thinking *’ machine — ^the 
axle of the gas meter. The gas meter drum is of 
celluloid and is of such construction that the vcfiume 
; trapped is dependent only to a very slight de^ee 
upon the water level, which can be maii^ained 
j nearly exactly constant. The meter dmm rests 
• loosely on a screwed axle. Correction of gas volume 
for temperature and pressure is effected by the 
intervention of the “ thinking *’ machine consisting 
of -a ball-disc-cylinder integrator, in which the 
position of the ball is determined by the volume of 
the air contained in a bell over mercury and 
water. Rotation of the ball is accompanied by 
rotation of the cylinder, resulting in endlong motion 
of tho meter drum, whereby the gas inlet to the 
meter drum is closed or opened as remiired. The 
corrections effected are automatically recorded. 
The occurrence of accidents should the gas supply 
be temporarily cut off and resumed, or should the 
water supply cease, is prevented. The calorimeter 
proper comprises a lead heat interchanger and hot 
and cold water chambers. The burner is of silica 
and is surmounted by a silica dome. The operative 
thermometers are of brass and are sealed full 
of amyl alcohol. A lever system magnifies the 
nett deformation of the corrugated covers of 
the thermometers and the difference of temperature 
of the thermometers is recorded on a roll of paper 
kept in motion by a clock. Parallel lines are ruled 
on the paper to indicate definite percentage 
departures of the actual measured calorific value 
from the declared calorific value. An integrating 
device, operating after the manner of Amsler’s 
planimcter. averages the departures of the calorific 
value of the gas from the declared calorific value 
since the indicator was last set. — J. S. G. T. 


Paraffin hydrocarbons; Analysis of mixtures of 

hydroi/en ivith the . J. G. Ring. Fuel, 

1923, R 103—106. 

The gases evolved in the low-temperature 
carbonisation of coal contain a large percentage of 
paraffins, varying considerably in composition and 
containing the higher members of the series. _ After 
determination of oxygen and carbon dioxide by 
absorption with caustic potash and alkaline pyro- 
gallol solutions in the usual way, the is intro- 
duced into a special silica tube, containing copper 
oxide and heated to 280° C. The hydrogen and 
carbon monoxide are burnt to water and carbon 
dioxide respectively, and the gas is then returned te 
the main apparatus (that of Bone and Wheeler). 
The carbon dioxide is absorbed by caustic potash, 
and from this the percentage of carbon monoxide m 
the original gas can be calculated, whilst the 
paraffins -are then exploded with excess air. Ihe 
reductions in pressure after explosion, after absorp- 
tion by potash, and after absorption by alkahue 
Dvro^^allol are noted. From the first of these two 
fi‘cFur«, the amount of hydrocarbons present can be 
eSculated and also the value for n in the expr^- 
sion CqH;,,*, which gives the nman composition 
of the hydrocarbons present. From the third 
observation, the amount of oxygen «sed in the 
explosion can be calculated, and this shonld a^ree 
to within 0*3% of the amount theoretically required 
for the combustion of the hydrocarbons as deter- 
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mined from the first two observatioDs. The silica 
tub© may be heated by gas or may be wound with 
nichrom© wire of 26 S.W.G., a consumption of 60 
watts giving a temperature of about 300° C. This 
can be reduced to 280° C. by the inclusion of a 
suitable external resistance. — A. G. 

Shale; Recent pi'ocesses for treatment of oil . 

A. E. von Groeling. Petroleum, 1922, 18, 487 — 

493, 539—545. 

After a critical review of the Scottish method of 
shale distillation and of other retort processes, the 
author describes the American “ digesting process.” 
The shale passes through a series of pulverisers and 
is mixed with a stream of preheated heavy oil, 
passw through a mixing cylinder, and into a still, 
or digester, where the shale undergoes the first part 
of the distillation in a series of four horizontal 
cylindrical or rectangular chambers, from the 
lowest of which it is transferred to the upper 
chambers seriatim by a screw mechanism. Thence 
it is transferred to a separate chamber to undergo 
the final distillation. The apparatus is directly 
fired, the combustion gases circulating contrary to 
the movement of the shale. The products of 
distillation are drawn upwards through the 
chambers and pass to a preheater for the digestion 
oil. The shale from the first operation is freed from 
oil by centrifuging before the final destructive dis- 
tillation, _ Colorado shale gave a yield of 87 Amer. 
galfe, of oil per ton, in place of 51 galls, in Scottish 
retorts. The oils obtained by first and final distilla- 
tions are respectively of 0’807 and 0'798 sp, gr. and 
have a content of unsaturated hydrocarbons of 24%.’ 
No permanent gas is evolved. The temperature of 
the first stage is 650° F. (about 340° C.) and of the 
final stage 1600° F. (about 820° C.). Some kinds of 
shale have given a yield of 30% of paraffin wax from 
the oil. It is suggested that still better results 
would be obtained by the use of superheated steam. 

— H. M. 

Gasoline; Production of by cracking heavier 

oils. E. W. Dean and W, A. Jacobs, D.S. 

Bureau of Mines, Tech. Paper 258, 1922. 56 

pages. 

Cracking was conducted under varying conditions. 
The apparatus consisted of a drip-feed lubricator 
delivering oil into the upper end of an electrically 
heated vertical iron tube, to the lower end of which 
was attached condensing and rec'eiving apparatus. 
The tube contained a chain filling, a considerable 
length of the chain being packed under its own 
weight on a support arranged at the middle of the 
height of the tube. A thermocouple pyrometer 
me^ured the temperature of the tube wall midway 
of its height, and temperature was regulated by a 
rheostat. Experimente were made using Pennsyl- 
vanian distillate of gas oil type, Mid-CSntinental 
residuum fuel oil, Pennsylvanian kerosene distillate 
from which the fractions boiling below 175° C. bad 
been removed, and a kerosene distillate from which 
constituents boiling below 200° C. had been removed. 
Increase in the rate of feed produced a decrease in 
the degree of cracking when the temperature was 
kept constant. Cracking seemed to occur mainly 
where the oil was in contact with the surface at 
which heat was supplied. Other conditions being 
constant, the yield of cracked products decreaA^ 
as the temperature increased, the loss varying from 
6% to 40%. The conditions which would produce 
commercial yields of gasoline were accompanied by 
loss^ of over 10%. The sp. gr. of the cracked 
product fell with increase m temperature up to 
558° C., after which increase in temperature pro- 
duced increased specific gravity of the product; 
at high temperatures the sp. gr.‘of the product may 
be greater than that of the raw material. With 
increased temperature the quantity of gasoline 


formed increased but the loss also increased. The 
sp. gr. of the recovered gasoline fraction was raised 
with increase of temperature, probably owing to 
formation of aromatic hydrocarbons. At pressures 
of 50 lb. and over the degree of unsaturation of the 
gasoline fraction decreased as the temperature 
increased, presumably owing to the formation of 
aromatic compounds. The ratio of gasoline forma- 
tion to Tcoovery loss, of importance in commercial 
working, is tabulated. Other conditions being 
constant the percentage of cracked oil recovered 
generally decreased as the pressure increased. 
At a temperature of 570° C. the sp. gr. reached 
a minimum value when using a pressure of 
50 lb. per sq. inch. The percentage of gasoline 
formed generally increased with increase ^ of 
pressure. The sp. gr. of the gasoline fraction 
generally increased as pressure increased, pre- 
sumably owing to the formation of aromatic 
hydrocarbons. The degree of unsaturation of 
the gasoline fraction decreased as pressure 
increased. The pressure favourable to minimum 
ratio of gasoline formation to recovery loss varied 
between the limits 50 and 150 lb., depending upon 
the temperature. Increase in the rate of feed, 
which is equivalent to shortening the time of re- 
action, increased the percentage of cracked oil 
recovered. The sp. gr. of the recovered oil 
generally decreased with increased rate of fe^. 
The effect of change of rate of feed on the quantity 
of gasoline formed was irregular. Increase in the 
rate of feed tended to decrease the sp.' gr. of the 
gasoline fraction when the degree of cracking was 
considerable. The degree of unsaturation of the 
gasoline tended to increase with increased rate of 
feecl. Gasoliuo can be produced more economically 
at high furnace temperatures and at a high rate of 
feed than by using lower temperatures and rates. 
A much larger amount of carbon was formed when 
using a residual oil as raw material than with a 
distillate. A series of graphs show the difference in 
behaviour between Mid-Continental residual and 
paraffin base dktillate. Comparing kerosene with 
gas oil as a raw material for cracking, with the 
kerosene the recovery was greater, the yield of 
gasoline less, its sp. gr, lower and degree of un- 
saturation less. Kerosene and gas oil are about 
equally suitable for cracking, the gas oil being 
slightly easier to transform, but giving rather 
heavier losses in recovery. Naphthene base oils 
lequired a higher temperature for cracking than 
paraffin base oils. It is not economical to crack oil 
containing naphtha fractions. It would be more 
eoonomiem to separate the naphtha in a topping 
plant, and treat the residue in a cracking plant, the 
naphtha being added to the cracked product, as by 
this method a greater yield of gasoline would ho 
obtained. The residuum obtained after the removal 
of gasoline from a cracked product, when re- 
cracked, yields less favourable results as regards 
cracked oil recovery and percentage of gasoline pro- 
duction than a fresh oil, and yields a larger deposit 
of carbon. The volume of gas formed is closely 
related to the loss of oil during cracking. — H. M. 


Paraffin wcuk; Effect of on viscosity of 

petroleum oils. E. W. Dean and M. B. Cooke. 
J. Ind. Eng Chem., 1922, 14, 410-411. 
CoMBfERciAL paraffin wax was added to samples of 
water-white kerosene, transformer oil, spindle oil. 
medium "auto oil,” "Liberty aero oil,” and dis- 
tillates prepared from crude oil in the laboratory. 
All these products had been prepared from 
Pennsylvanian oils. The addition of wax to kero- 
sene increased its viscosity. The effect on the 
distillates was negligible, while the other oils 
suffered a decrease in viscosity. The removal of 
wax from the distillatefl produced no appreciable 
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change in their viBcosities. The wax could be 
separated into constituents of different physical 
properties by dissolving in benzene and cooling. 
When dissolved in oil, paraffin wax behaved like an 
oil of low viscosity at temperatures below its melt- 
ing point. — H. M. 

reiroleum oils; Iodine values of . S. Kawai 

Kogyo-Kwagaku Zasshi (J. Chem. Ind. ' Japan) 
1922, 25, 406—419. ’ ’’ 

The author has studied the influence of concentra- 
tion, temperature, and time of absorption on the 
iodine value of some petroleum oils, using three 
iodine solutions, viz. , those of V/ijs, Hiibl, and 
Hanus. The iodine value decreases with increase 
in the concentration, and increases with increase of 
temperature and time of absorption. The three 
different solutions, Wiis, Hanus, and Hubl, give 
iodine values in descending order. — K. K. 

Transformer and turbine oils; Determination of 

sludge values of . F. Schwarz and J. Mar- 

cusson. Petroleum, 1922, 18, 741 — 742. 

50 0 . of oil is heated to 120° C. for 50 hrs. in a 
200 c.c. Erlenmeyer flask. The oil is then heated 
for 15 mins, to 80° C. under a dephlegmator with a 
mixture of 50 c.c. each of 50 % (by weight) alcohol 
,ind a 4% solution of caustic soda, and afterwards 
strongly agitated for 5 min. The mixture is then 
allowed to stand over-night in a separating funnel. 
As much as possible of the mixture is filtered into 
a measuring cylinder and extracted with 30 c.c. of 
light petroleum spirit. The resulting extract is 
treated with 10 c.c. of 50% alcohol with the addition 
of a few drops of caustic soda. The alcoholic layer 
is mixed with the tar soap solution, and acidified 
with dilute hydrochloric acid. After shaking up 
two or three times successively with 50 c.c. of 
benzene, the benzene extract is washed with distilled 
water till free from mineral acid, evaporated, and 
dried at 105° C. The amount of tarry matter 
obtained from the amount of fluid mixture taken 
gives, by calculation, the proportionate amount for 
the oil taken, — H. M. 


RetoH ^rgas^roductng apparatus. S. F. Sworski 
aiMt F F Ratajezak. U.S.P. 1,418,745, 6.6.22. 
Appl., 18.7.21. 


A GAS-^BNERATINQ receptacle, the walls of which at 
the bottom and lower part are thicker than at the 
upper part, is suspended in the upper part of a 
furnace. A bucket fits snugly into the lower part 

of tho receptacle.— A. R. M. 


Cham^r oven for the manufacture of gas and cole 
H. Koppers. G.P. 350,483, 3.6.14. 


In chainber ovens utilising rich gas and low-grade 
gas, it is the practice to dilute the rich gas with 
flue g^ to the same calorific value as the low-grade 
gas. On the other hand, in plants using the rich 
gas alone, the regenerator is combined with collect- 
ing mains running on either side of the hatterv 
which serve as reversal mains, conveying alternately 
air for combustion and flue gases. By the inven- 
tion it will be po.ssible in an installation of the 
latter type to heat one part with rich gas dilut^ 
wi^th flue gas, and another part with low-grade gas. 
ihe collecting reversing mains serve as flue gas 
m^ns and as conduits for air diluted with flue gas. 
and are combined with connecting pieces which have 
connexions with these mains, with the conduit for 
•ow-grade gas and with the open air, and can be 
closed as desired. — A. G. 


Furnace for the coniinuous production of gas and 
coke. E. Riepe. G.P. 350,509, 31.5.21. ‘ 

The furnace contains two vertical retorts which are 
connected at their lower open ends by a square 
main, through which the coke is discharged. If it 
13 desired to produce a specially good gas, lignite 
and coal may be carbonised simultaneously in the 
two retorts. The upper end of the retort filled with 
lignite is closed and the gases from the lignite are 
wdthdraw’ii and passed through the charge of coal, 
acting as an internal heating medium. The poor 
gas reacts with the coal yielding a richer gas which 
is mixed with the gas evolved by carbonisation of 
the coal. — A. G. 


Iodine value. Hold© and others. See XII. 
Pate.nts. 

Fuel Icoal]: Method of burning in furnaces. 

W. H. Nield and W. Melland. K.P. 180,401, 
16.2.21, 

Co.^L is caused to travel along a horizontal tube in 
the upper part of the furnace, so that it becomes 
coked on its passage, and the coke falls from the 
open end of the retort-tube on to grate bars and is 
burnt. The coal gas etc. is drawn out by a fan 
backwards from the retort and passed through con- 
densers where by-products are collected, and the 
residual gas is burnt in the furnace at a point below 
the retort but above the fire-bars. — B. M. V. 

i>as-heated ovens and retorts. Stettiner Ch.aiuotte- 
Fabr. A.-G. vorm. Didier. K.P. 174, (KI9, 4.11.21. 
Conv., 12.1.21. 

In an installation comprising a number of oven 
units heated independently, each unit is provided 
with an auxiliary gas producer which is not used 
for normal working, but, as a rule, serves only for 
heating the unit up to working temperature. 
Normally, a main gas producer serves to supply the 
nectesary heat for working all the units. The 
auxiliary producers can be cut off from their respec- 
tive oven units, and communicate with each other 
by means of conduits provided with valves. Above 
the auxiliary producer, which is directly connected 
with the oven, there is a recuperator which is heated 
by the waste gases from the oven and through which 
the gas from the main gaa producer passes. 

—A. R. M. 


[Oil] gas; Process and apparatus for making . 

General Oil Gas Corp., Assees. of W. C. Davton. 
E.P. 167,736. 19.1.21. Conv., 9.8.20. 

Gas of constant composition and of a calorific value 
of 200 — 600 B.Th.U. per cub. ft. or over, is made 
by mixing a hydrocarbon oil with a stream of pre- 
heated air, heating the mixture by means of heat 
interchange with hot gas leaving the generator, and 
passing the heated mixture into a gasifying 
chamber which is maintained at a temperature of 
1350*^ — 1750° F. (730° — 955° C.). Heat is supplied 
by combustion of the oil with a quantity of air 
insufficient for complete combustion. In ordinary 
w'orking, external heat is not applied, but a pilot 
burner is provided for beating the chamber when 
it is desired to make rich gas, or when the appara- 
tus is first put in operation. — A. R. M. 

Gn-j making; Using heavy oil in . 0. B. Evans 

and H. G. Teraiain, As?rs. to The United Gas 
Improvement Co. U.S.P. 1,418,782, 6.6.22. 

Appl., 2.7.20. 

G.\s oil is gasified by introducing it into a chamber 
containing preheated checkerbrick. A deposit of 
carbon is formed on the checkerbrick and is removed 
by blowing with preheated air. — T. A. S. 

Constant heat value; Apparatus for maintaining 

[</(is at «] . H. F. Smith, Assr. to The Ga« 

Research Co. U.S.P. 1,417,6^, 30.5.22. Appl., 
11.3.18. 

A PORTION of the gas which is to be maintained at a 
constant calorific value by dilution is burnt (after 
dilution) at a constant rate, and the heat produced 
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is utilised to regulate an electri(»l device which in 
turn regulates a valve for a fluid under pressure. 
The latter operates the valve through which the 
diluent is supplied. — ^B. M. V. 

[Gas producers;] Method of preventing wall action 

r in ^]. H. h’. Smith, Ajrar. to The Gas Research 

Co. U.S.P. 1,417,636, 30.6.22. Appl., 24.5.18. 

In addition to the active fluid (air or steam) which 
is blown into a gas producer so as to pass mainly up 
the central aone, a comparatively inert fluid is 
passed up through the fuel near the walls. 

— B. M. V. 

[Gos producers;] Method of fuel agitation [in — -]. 
H. F. Smith, Assr. to The Gas Research Co. 
U.S.P. 1,417,637, 30.5.22. Appl., 1.8.18. 

An explosion is caused in a vessel outside the pro- 
ducer, and the high-pressure gases thus produced 
are admitted to the under side of the ash zone of 
the fuel.— B. M. V. 

Ammonium chloride ; Method of producing 

coal or shales. 0. L. Christenson and B. A. 
Hedman: Hedman, Assee. of K. I. M. Gisiko. 
E.P. 169,948, 25.2.21. Conv., 6.10.20. Addn. to 
159,817 (c/. li.S.P. 1,397,264; J., 1922, 4 a). 

In the method for recovery of ammonium chloride 
by impregnating coal or shale before distillation 
uuth an alkali chloride, silica, and water, free 
hydrochloric acid is added as well. The propOT- 
tions may be 3’2 pts. of 30% hydrochloric acid, 2‘5 
pts. of silica, and 4 pts. of common salt to 100 pts. 
of coal. The acid combines with ammonia liberated 
at temperatures below the decomposition tempera- 
ture of the salt. — C. I. 

.Icefylenc; Storage recepiades for . W. J. 

Mellersn-Jackson. I'roiii .\ir Ueduclioii Co. 
E.P. 180,273, 24.1.22. 

jV tank or cylinder contains a solvent for the 
acetylene, disseminated through a body of finely- 
divided wood of the ochroma family, e.g., Ochroma 
lagopas (balsa). The wood, which is of a light, 
porous, and elastic nature, is introduced into the 
containing vessel and compressed therein. If 
desired, a binder or inert porous matter may be 
added to the wood filling.— A. R. M. 

Hydrocarbons; Cracking . The Kansas City 

Gasoline Co., Assees. of H. M, Lasher. E P. 
160,161, 22.2.21. Conv., 12.3.20. 

High-bollino hydrocarbons are mixed with a 
relatively small quantity of carboniferous material, 
e.g., bituminous coal, and heated with agitation in 
a still or retort. Arrangements are made for pass- 
ing forward light distillate and the return of heavy 
distillate for further cracking. Fresh high-boiling 
hydrocarbon is added to the carboniferous material 
to replace that distilled off. The distillation is 
carried on at atmospheric pressure out of contact 
with the air. In an example given the cracking 
temperature was 600° — 1000° F. (about 315° — 540° 
C.).— T. A. 8 . 

Petroleum oils; Process and apparatus for the dis- 

tiUation and cracking of . S. L. Gartlan and 

A. E. Gooderham. E.P. 179,644-5, 8.2.21. 

A MixTUBE of steam and petroleum oil is fed into 
a retort, and the vapours are drawn off by a com- 
pressor and condensed under pressure, which is 
varied according to the final pr^uct desired. The 
retort is heated by a step-by-step process, the liquid 
volatile at each temperature being drawn off at that 
temperature and the pressure in the retort being 
maintained at about that of the atmosphere. As 
the temperature of distillation rises, steam super- 
heated to that temperature is admitted to the 


retort. It is stated that 75% of the petroleum oil 
can be converted into low-boiling naphta. 

— T. A. b. 


Pcfroletim; Method ofrejinino — 09 

P. T. Sharpies. U.S.P. 1,416,890-1, 23.5.22. 
Appl., (a) 12.3.20, (b) 6.4.22. 

(a) The residue, obtained after distiOing off gas, 
naphtha, and burning oils from crude petroleum 
with the avoidance of substantial cracking, is chilly 
to precipitate the wax. The chilled residue is 
milted to centrifugal treatment under such condi- 
tions that the wax and residue free from are 
continuously discharged, (b) The residue, ohtaiuw 
by the removal of the lower-boihng constituents 
from crude petroleum without substantial crwking, 
is treated to cause the precipitation of the wax 
whilst maintaining the fluidity of the oil, so that 
they may be separated by centrifugal force ; the 
wax and oil free from wax are discharged con- 
tinuously. — T. A. S. 


Mineral oU and enrbohydrogen {hydrocarbon'] gas 
extracting process. G. Schneiders, Assr. to A.-G. 
“ Eos.” U.S.P. 1,418,097—8, 30.5.22. Appl., 
(a) 2.9.19, (b) 15.8.21. 


(a) a passage driven into bituminous deposit is 
protected by means of an air-dam which prcvent.s 
the leakage of gas and oil into the passage. The 
gas and oil are removed from the deposit by means 
arranged in the passage. The air-dam is movM 
along into the deposit as gas and oil are removed. 

(b) Oil-bearing sand is removed from a deposit and 
simultaneously subjected to separating treatment. 
The process consists in dislodging the sand by a jet 
of fluid so that by the action of the jet and friction 
of the grains the adherent bitumen is removed. 

— T, A. S. 


Petroleum vapour; Apparatus for treating . 

1). W. Huge, As.sr. to Izash Oil and Refining Co. 

U.S.P. 1,418,375, 6.6.22. Appl., 14.6.17. 
Petkolecu vapour is converted into gasoline by 
passing it through a continuous conduit built up 
of straight sections and heated in a bath of molten 
metal. The conduit system is bodily removable from 
the bath. — T. A. S. 


Cracking oils; Process of and apparatus fur . 

G. L. Hoxic. U.S.P. 1,418,713, 6.6.22. Appl., 
j 9.8.18. 

The process consists in heating a small portion of 
the oil to cracking temperature and immediately 
mixing it with a large volume of oil at a substan- 
tially lower temperature, the low-boiling products 
being distilled off from the large volume of oil. 
Several forms of ^paratus are proposed for work- 
ing the process. — T. A. S. 

emulsion; Process of making . Process of 

making waterproof composition. Coloured bitu- 
minous compositions and process of making 
same. Waterproof product. Process of treating 
saturated fibrous compositions. Process of 
saturating felt. L. Kirschbraun. U.S.P. 1,417,831 
and 1,417,837-41, 30.5.22. Appl., (a) (b) 1.2.19, 
(b) 15.7.20, (o) 16.3.18, (b) 10.9.19, (f) 21.11.19. 
Renewed (o, d, b) 28.10.21, (f) 7.11.21. 

(a) A BULK supply of emulsion is formed by making 
a mixture of water and colloidal clay, adding a 
waterproof adhesive binder, and thoroughly mixing 
into an emulsion in which the binder forms the in- 
ternal phase and the water and emulsifying agent 
the external phase. Further quantities of water 
and colloidal clay and of binder are separatejy fed 
into the bulk supply, the latter being agitated 
I whilst forming the emulsion, ^b) A stoM is made 
consisting of bitumen in a discrete form in an 
aqueous vehicle and containing an oxidising agent. 
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(c) A bituminous product consists essentially of 
solid residue remaining after steam distillation of 
wax tailings. The product is yellowish brown and 
pitchy, and has a concfaoidaj fracture when cold. 

(d) Mottled waterproof sheet is prepared by making 
a coloured, emulsified, bituminous matrix and 
mixing t^ with a fibre of different coloiu- from 
the matrix. The mixture is formed into a sheet 
so that an uneven surface distribution of the binder 
is caused, thus producing a mottled appearance. 

(b) The fibrous and bituminous constituents of 
waste saturated felt are recovered for re-nso by 
mechanically disintegrating the fibres with their 
contained bitumen in the presence of a heated 
emulsifying agent, (r) A hot bituminous liquid is 
applied to one face of hot dry felt, at or adjacent 
to the point where it is being wound up. — T. A. S. 

Petroleum, oil ihulges; Separation of . S. H. 

Diggs, Assr. to Standard Oil Co. TJ.8.P. 1 .118,781, i 
6.6^. Appl., 23.12.18. j 

Tub acid sludge obtained in the treatment of I 
petroleum oils with sulphuric acid is mixed with I 
sludge obtained by treating oils with fuming acid 
and with gas oil. The whole is mixed with water j 
and steamed, when separation of the acid takes 
place. The operations are repeated until practi- ' 
cally all the acid is removed. The residues are ; 
suitable for the manufacture of commercial asphalt. 

~T. A. 8. 

Gas generator. S. Moore. U.S.l’. 1,418,158, 30..5.22. 
Appl., 7.12.21. 

See E.P. 168,951 of 1920; J., 1921, 762 ,t. 

Ammonium ehlmide; Process of producing in 

coking or distilling coal in coking plants and gas- j 
works. 0. L. Christenson and B. A. Hedmnn ; ; 
Hedman Assee. of K. I. M. Gisiko. E.P. 159,817, i 
24.2.21. Conv., 3.3.20. I 

See U.S.P. 1,397,264 of 1921 ; J., 1922, 4 a. 

Ammonium chloride.; Method of producing in 

cs>mbusting or distilling alum slate or simitar 
bituminous shales. 0. L. Christenson and B. A. 
Hedman; Hedman .Assee. of K. I. M. Gisiko. 
E.P. 161,161, 26.2.21. Conv., 27.3.20. Addn. to 
159,817. 

See U.S.P. 1,397,264 of 1921 ; J., 1922, 4 .\. 

Liquid fuel; Method of raising the specific giarity 

and flash points of . L. W. Bates. E.P. 

153,591, 9.11.20. Conv., 10.11.19. 

See U.8.P. 1,390,229 of 1921; J., 1921, 761 a. 
(Heference is directed, in pursuance of Sect. 8. Sub- 
.sect. 2, of the Patents and Designs Acts, 1907 and 
1919, to E.P. 149,306; J,, 1921, 571 A.) 

l.iquul fuel and method of manufacturing it. 
L. W. Bate.s. E.P. 161,929, 24.12.20. Conv., 
12.4.20. Addn. to 149,306. i 

See U.S.P. 1,390,232 of 1921 ; J., 1921, 761 a. 

Motor fuels containing alcohol- Process for pre- 
paring . Chemical Fuel Co. of America, 

Assees. of E. W. Stevens. E.P. 159,880, 3.3.21. 
Conv., 9.3.20. 

See U.S.P. 1,372,465 of 1921; J., 1921, 338 a. 

Uil-hearing solids; Process and appirafns for 

treating . J. T. Fenton. E.P. 180,157, 12.4.21. 

See U.S.P. 1,396,173 of 1921; J., 1922, 5 a. 

w 

(Id heater for topping stills. J. E. Bell, Assr. to 
Power Specialty Co. U.S.P. 1,418,272, 6.6.22. 
Appl., 10.6.20. 

See E.P. 176,099 of 1920; J., 1922, 284 a. 

Coke oven doors and doorways. L. Wilpnllc. E.P. 
180,873, 19.1.21. 


Gas retorts; Apparatus for discharging . J. Y. 

Johnson. From Soc. “Entreprises et Materiel.” 
E.P. 180,856, 20.4.21. 

Gas producers; Grates for . K. Koller. E.P. 

165,047, 17,6.21. Conv., 24,4.20. 

Gas purifiers, scrubbers and the like; Grids for 
. H. S. Sadler. E.P. 180,734, 23.2.21. 

See also pages (a) 538, Distillation of oils (E.P. 
1^,347). ^9, Lubricating oils (G.P. 350,801 and 
351,201); Condenser for vacuum distillation of 
petroleum (G.P. 351,004). 546, Purifying gases 

(E.P. 180,0^) ; Semoving hydrogen sulphide from 
gates (G.P. 3W,691). 5.55, Deducing gases (G.P. 

350,647). 566, Formaldehyde (E.P. 180,016). 567, 
Oxidising olefines (U.S.P. 1,418,368). 569, Gas 

tulorimeters (E.P. 180,080). 

llB.-DESTfiUCTIVE DISTILLATION: 
HEATING; LIGHTING. 

Buinei's; Some gas and a moral. C. Carpenter. 

Inst. Gas Eng., June, 1922. Gas J., 1922, 158, 
853— 861. 

Thk development of modern gas lighting burners 
is briefly reviewed, and it is pointed out that con- 
ditions governing the manufacture of these appli- 
ances arc nowadays such as to facilitate the manu- 
facture and use of shoddy burners — faulty in con- 
struction and inefficient in use. Curves are given 
eomp.tring the lighting efficiencies of samples of 
such burners with that of the “ ^fetro ” burner 
introduced by the author. Thus, while the light- ( 
ing efficiency of the “ Metro ” burner is 3930 mean 
radial candle-hours per therm, the efficiencies of 
various shoddy burners range from 920 to 2940 mean 
radial candle-hours per therm. A plea is urged that 
gas supply underiaaings should formulate certain 
standaras to which gas fittings, burners, glassware, 
mantles, etc., should conform. Reference is made 
to certain scientific principles concerning gas 
burner design, more especially to the deposition of 
dust upon the injector orifices, aud to the pheno- 
mena of air-entrainment by the issuing jet as con- 
ditioned by the size and disposition of the orifices. 
The orifice dimensions, and their disposition in the 
ease of multiple-hole injectors, may be such a«s to 
produce inherent instability and unsteadiness of the 
flame of the burner. — J. S. G. T. 

Mclfmne; Furificittion of (/a.«cs [/or iucandesetner. 

/umps] from . G. R. Fonda and H. N. van 

AeriitMu. J. Imi. Eng. Chem., 1922, 14, M9 — 540. 
In the usual method for the removal of methane 
from nitrogen or argon for gas-filled lamps, by the 
action of heated coi>per oxide, an inconveniently 
high temperature is necessary. The decomposition 
of inethaiie, CH<=C+2H;, with a nickel catulyst, 
for which Mayer and Altmayer (Her., 1907, 40, 
2134) have determined the equilibrium constant, is 
facilitated by a low partial pre-ssure of methane, 
and is tliereforc suitable. Investigations with a 
mixture of nitrogen with about 2'i. of methane have 
substantially confirmed Mayer and AUmayer’s 
figure. A series of equilibrium curves for different 
temperatures is given, showing for example that 
at 500^ G, this treatment reduced the methane 
content of a gas from I'o;© to 0 24%. The gas must 
afterwards be passed over copper oxide to remove 
the hydrogen liberated. — C. I. 

Patents. 

lielorts hr the distillation of oiUbearing shales or 
other libc materials. J. S. Black. E.P. 179,964, 
29.7.21. 

The contents of the vertical retort are supported 
on a platform, above which is a member which 


538 a 


Cl. ni.— tar and tar products. 


iSxAy 31, 1323. 


oscillates angularly so as to break up and discharge 
the spent shale. The products of distillation are 
drawn off at various heights from the sides of the 
retort, with a view of effecting a separation of the 
distillates. — ^T. A. S. 

Feat and like substances; Method of distilling and 

gasifying [and production of cemenf]. 

A. A. F. M. Seigle. E.P. 180,081, 24.2.21. 
Agglomerates are prepared by mixing peat or the 
like with calcium carbonate, calcium chloride, and 
silicious matter or cement, and are hardened by 
treatment with saturated steam under pressure in 
a digester so as to cause formation of calcium 
hydrosilicate. The agglomerates are distilled At a 
comparatively low temperature, say 550° — 580° C., 
in order to obtain condensable hydrocarbons, 
ammonia, methyl alcohol, aliphatic compounds, 
etc., and afterwards heat^ to a higher tempera- 
ture, whereby complete 'gasification of the fixed 
carbon is effected with the formation of, mainly, 
carbon moiioxidc and other permanent gases, A 
residue of hydraulic lime is obtained by heating to 
a temperature of 1100° — 1200° C., while if the 
temperature is raised to 1500° C. tne residue con- 
sists of hydraulic cement. — A. R. M. 

Retorts for destructive distillation; Vertical . 

E. Burnet, E.P. 180,161, 13.4.21. 

Vertical retorts of narrow rectangular cross- 
section, particularly adapted for the distillation of 
shale, are provided at various heights in their side 
walls with horizontal slots of such dimensions and 
having their lower surfaces so inclined that the 
column of descending material can spread out at 
these positions without coming to rest. Distillation 
roducts are withdrawn through these openings and 
ence do not have to pass through the whole column 
of material in the retort. The retorts may be made 
with special sections formed as described above, 
interposed between the sections of the usual shape, 
and the heating flues are also divided into sections 
so that the temperature of the special sections of 
the retort can be maintained at a temperature 
independent of that of the ordinary sections. 

—A. R. M. 

Carbonisation ; Apparatus for with endless belt 

for the material to he carbonised and internal 
heating. F. Caspari. G.P. 351,279, 31.12.20. 

The gas offtake is situated immediately below the 
trough of the perforated endless belt, which is 
loaded with the raw material. The gases evolved are 
therefore immediately removed from the hot zone 
of the furnace and are not subjected to overheating. 
Decomposition of the tar is also prevented. — A. G. 

Charcoal; Vegetable . Wilson Bros. Bobbin 

Co., Ltd., and S. C. Bone. E.P. 180,611, 22.10.21. 
Vegetable charcoal which is free from liability to 
spontaneous ignition, is prepared by passing 
ordinary vegetable charcoal, preferably direct from 
the retort in which it has been made, through 
chambers containing an inert gas, preferably a gas 
containing free nitrogen, whereby the charcoal 
becomes impregnated with the gas. — A. R. M. 

' Thermionic cathodes [for vacuum tubes'l and method 
of making the same. Western Electric Co., Ltd. 
From W-estern Electric Co., Inc. E.P. 180,090, 
28.2.21. 

An electron-emitting cathode consists of a core, 
formed of an alloy of Pt 95% and Ni 5%, coated 
with a thermionically active material. The latter 
is prepared by coating the core with alkaline-earth 
carbonate, e.g., barium or strontium carbonate, and 
heating for 5 — 20 mins, in an atmosphere of oxygen 
at 1200° C., and subsequently in vacuo or in a 
non-oxid'sing atmosphere for several minutes at 


1000° C. Palladium, osmium, rhodium, iridium, 
or ruthenium may replace the platinum in the 
core, and the nickel may be replac^ by cobalt* 

— J. S. G. T. 

III.-TAB AtO) TAB PBOBUCTS. 

Coal tar; Stoppage of condenser in distillation of 

. W. Spalteholz. Chem.-Zeit., 1922, 46, 

644. 

In dL«tilHng a tar with a high content of water, 
after driving off the water, light oil, and part of the 
creosote oil and naphthalene, crust-like formations 
w'ere noticed at the condenser outlet, and the flow 
of oil almost ceased. There followed an explosive 
ejection of oil mixed with crystalline masses of 
ammonium chloride, which was formed to the 
amount of about 5 — 10 kg. per 15,000 kg. of tar. 
The large quantity of ammonium chloride is attri- 
buted to the use of coal which had been in contact 
with sea water during transport. — H. M. 

Benzene, toluene, and m-xijlene; Distillation of tj 

mixlure of . L. Gay. Chim. et Ind., 1922, 

7, 851— a‘S4. 

The distillation takes place in two successive de 
phlegmating columns. The process may be con« 
ducted so as (1) to separate practically pure 
m-iylene at the base of the first column, and to 
separate the mixed benzene and toluene in the 
second column, or (2) to extract benzene from the 
top of the first column, and to separate the liquid 
mixture of toluene and m-xylene by further distilla- 
tion. A series of triangular graphs show the rate 
of exchange of heat units, and under what circum- 
stances the first, and when the second process is 
preferable. If the triangular diagram be divided 
into two portions by a line extending from the 
toluene corner to a point on the benzene-m-xylene 
side corresponding to 72% of benzene, for liquid 
mixtures, or by a line extending from a point on the 
benzene-toluene side corresponding to 85% of 
benzene to a point on the benzene-m-xylene side 
corresponding to 51 % of benzene, for gaseous mix- 
tures, then those mixtures falling in the lower por- 
tion of the triangle are best separated by method (1) 
and those falling in the upper portion by method (2), 

— H. M. 

Tetralin (tetrahydronaphthalene) and dekalin 
(decahydronaphthalene) ; Physico-chemical tnves- 

tigation of . W^ Herz and P. Schuftan. 

Z. physik. Chem., 1922, 101, 269—285. 

Tetralin and dekalin are useful solvents, and have 
possibilities as combustibles and sources of power, 
and are also of value for lubrication. They have 
the following physical constants— b.p., 207’3° C. 
and 19V7° C. ; heat of vaporisation, 79*32 cals./g., 
71*01 cals. /g. ; m.p., -35*0°±0*5° C., -124°±2°C.; 
«p. gr. at temperature t, 0*9843(1- 763 xl0"*0. 
0*897.5 (I — 818xl0 *i)» surface tension at the boiling 
point, 17*46 dynes/cm., 15*71 dynes/cm. respec- 
tively. {Cf. July.)-J. F. S. 

Patents. 

Distillation of liquids, suck, for example, as tar 
and oils. J.L. Wilson. E.P. 180,347, 17.11.20. 
The oil is distilled in a continuous still, inert gas 
being passed through the distilling liquid. Separa- 
tion of the distillates is effected by fractional con- 
densation. Heat is conserved by using the con- 
densers and the coolers for the still residue as pre- 
heaters for the incoming oil. The arrangement of 
the still-head prevents the return of any condensed 
liquid to the still. Vapours from the preheaters 
and those not condensed by condensers in the pre- 
heaters are passed through water-cooled condensers. 

— T. A. S. 
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Condenser for vacv/nm distillation of petroleum, 

■ tar, etc, L. 8teinschneid«r. 6.P. 351, (XM^ 6.3.20. 
Conv., 13.8.18. 

Between each outlet tube and the common main, 
serving as conduit for all vapours from the dis- 
tillation units to the condenser, there is a catch- 
tube, provided with a waste pipe. If the contents of 
a still froth over they pass through the catch-tube 
and the waste pipe to a catch pot situated under- 
neath, and cannot pass through the common main to 
the condenser. The operation of the other stills is 
thus not interfered with. Entrained oil can be 
separated from the vapour in the catch-tubes by 
means of baffles, and can be recovered, whilst the 
vapour passes on to the central condenser. — A. G. 

Hydrocarbons; Processes for refining . J. 

Demant. E.P. 179,610, 4.2.21. 

The acid treatment of hydrocarbons for the removal 
of impurities is varied so that instead of the foreign 
matters being lost in solution in concentrated acid 
they are polymerised and recovered as high-boiling 
oils from the hydrocarbons by eube^uent distilla- 
tion. To this end the hydrocarbon is treated with 
relatively dilute acid at suitable temperatures. The 
action is catalytic; the acid is unchanged, and may 
be used repeatedly. By treating 90% benzol with 
10% of its weight of sulphuric acid of 46*^ B. (sp. gr. 
r^8) at about 6o° — 70° C. for 5 — 6 hrs., and subse- 
quent treatment with soda and distillation, pure 
benzol is recovered, and on distilling the residue 
with steam, oil and a varnish-like material are ! 
obtained. In the case of coal tar naphtha treat- , 
ment with acid of 46° — 48° B. (sp. gr. 1*46S— 1*49$) I 
at 110° 0. for 5 — 6 hrs. converts the iiidene and I 
coumarone into a viscous oil of high value, having ! 
a freezing point of ~10° to -15° C. — T, A. S. 

Naphihahne and other volatile solid organic bodies; \ 

Purification of . C. E. Andrews, C. Conover, | 

K. B. John, and C. E. Uuth. E.P. 179,991, 
19.1.21. 

Crude naphthalene, or other volatile solid organic 
material, is heated to its melting point, c.g., about 
110° — 120° C., in a vessel provided with coils ; 
through which hot oil is circulated. He.ivy impuri- ' 
ties in the naphthalene sink into a space below the 1 
coils, while an outlet pipe attached to the end of | 
the vessel at a point above the bottom conveys tbe 1 
liquid material to the middle of a series of three j 
vaporisers arranged in steps. Each vaporiser is ! 
heated by coils containing hot oil, the lowest of ; 
the series to 140° — 1-50° C., the middle one to 120° — ‘ 
130° C., aild the uppermost to 110° — 120° C. Vapour j 
from the middle vessel passes into the uppermost i 
vessel, in which a portion condenses and returns as I 
liquid to the middle vessel, while the remainder ; 
passes to a series of condensing chambers, liquid i 
from the middle vessel flows into the lowest vessel, | 
w’hence the vapour returns to the middle vessel, ! 
and the residual liquid is withdrawn. Air or other \ 
gas is blown through the liquid in the bottom vessel, ' 
and each vessel is provided with baffles alternately : 
attached to and clear of the lid. A quantity of | 
sodium hydroxide or the like, amounting to 0'5 to 
5% of the weight of the naphthalene charged into 
the apparatus, is added, e.g., as a 5% aqueous solu- 
tion, to one or more of the vaporisers. — L. A. C. 

Lubricating oils; Process for the production of 

of high viscosity from coal tar oils. Chem. Fabr. 
Worms A.-G. G.P. 350,801, 13.9.17. 

The oils are treated at ordinary, or higher, tempera- 
tures with an acid condensing agent other than 
sulphuric or waste acid. Suitable condensing 
agents are sulphuryl and thionyl chlorides, phos- 
phorus chlorides, phosphorus oxychloride, alu- 
minium chloride, phosphorus pentoxide, and sul- 
phur dichloride. Anthracene oil, wuth a flash-point 


of 140° C. and a viscosity of 4*6° Engler at 40° C., 
gives, on treatment with sulphuryl chloride and 
removal of the hydrochloric acid produced, a 
lubricating oil with a flash-point of 172° C. and a 
viscosity of 40° Engler at 40° C.— A. G. 

Lubricating oil substitute. G. Schultz G P 
a51,201, 15.5.17. 

The residue from the preparation of anthracene 
from anthracene oil, which is rich in phenanthrene. 
is dissolved in petroleum or solvent naphtha and 
is treated with sodium. Alcohol is then added 
gradually until all the sodium has been combined, 
the liquid is diluted with water, the aqueous solu- 
tion separated, and the oil distilled. The lubri- 
cating oil is produced from the fraction boiling 
above 300° C. Instead of nascent hydrogen (sodium 
and alcohol) molecular hydrogen may be used in the 
presence of a catalyst. — A. G. 

[Tar} distillation process and product thereof. J. M. 
Weiss, Assr. to The Barrett Co. TJ.S.P. 1,418 893 
6.6.22. Appl., 7.2.20. 

See E.P. 158,852 of 1920; J., 1921, 575 a. 


IV.— COLOUBING MATTEBS AND DYES. 

Electrochemical study of the reversible reduction 
of organic compounds. J. B. Conant, H. M. 
Kahn, L. F. Fiescr, and S. S. Kurtz, jun. J. 
Amer. Chem. Soc., 1922, 44, 138^1396. 

The reduction-oxidation potentials of six anthra- 
quinonesulphonic acids have been measured by a 
titration method, using titanous chloride and 
sodium hydrosuiphite, and the results obtained over 
a wide range of hydrogen-ion concentration have 
been found to be in accord with a general equation 
established for expressing the reduction-oxidation 
potentials of compounds of the typo of quinone, 
e.g., vat dyestuffs, in both acid and alkaline solu- 
tions. The validity of the method is shown by 
determinations of the potentials of mixtures of the 
reduced and oxidised compounds. — W. G. 

Patent. 

Mordant dyeing dyestuffs and chromium compounds 

thereof; Manufacture of . 0. Imray. From 

Soc. of Chcni. Ind. in Basle. E.P. 180,433, 22.2.21. 
See U.S.P. 1,402,350 of 1922; J., 1922, 137 a. 


V.-FIBBES; TEXTILES; CELLULOSE; 
PAPEB. 

Cotton; Effect of fireproofing solutions on , 

G. Durst. Textilber., 1922, 3. 228—229. 

Tiie work of Sibley (J., 1921, 806 a) is adversely 
criticised, mainly on the ground tliat the tests 
were not carried out under conditions which would 
apply to the large-scale fireproofing of cotton 
fabrics. — A. J. H. 

Silk-fibroin ; Composition of and its structure, 

E. Abderhalden. Z. ijhvsiol. Chem. 1922, 120, 
207—213. 

100 G. of silk-fibroin (free from ash) yielded 25 g. 
of d-aiaiiiiie, 2*5 g. of ?-leucine, 1‘5 g. of phenyl- 
alanine, 1*8 g. of l-serine, and 1 g. of l-proline. 
Altogether 86*4% of the amino-acids were accounted 
for. The examination of the products of hydro- 
lysis in the intermediate stages of hydrolysis 
showed the presence of considerable quantities of 
d-alanylglycinc-anhydride, m.p 240° — 247° C., 
[o3j,= — 5*02°, small quantities of glycyl-l-tyrosine- 
anhydridc, and a compound containing serine, 
d-alanine, and glycine. — S. S, Z. 
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H ood and other raw jnateriale; Determination of 
cellulose in by the action of ehloi'ine dissolved 
ill carbon tetrachloride. E. Heuser and H 
Ca^ua. Papierfabr.. 1922, 20, Feat- u. Aualands^ 
heft, 80 — 93. 

The deterin-iaation of cellulose in wood by Cross and 
fevan’s chlorination method is simplified and 
brought more under control by treating the ground 
m^erial with a solution of chlorine in carbon tetra- 
chloride. A solution saturated by passing chlorine 
through carbon tetrachloride at the ordinary 
temperature contained 8*10 g. of chlorine per 100 g. 
of solvent and was practically stable for several 
weeks. The wood shoirid be ground to a meal of 
medium fineness* too coarse purticles are attacked 
unevenly and too fine particles present some diffi- 
culty in the subsequent filtrations. It is not neces- 
sary to remove the fat and reain by preliminary 
extraction. The chlorination proceeds too slowly if 
the wood is treated in the dry state and the best 
procedure, in the case of wood meal of medium fine- 
ness, is to moisten the material in a Gooch crncible 
and allow it to drain without suction before proceed- 
ing to the first chlorination. For the second and 
third chlorinations the quantity of moisture must 
he greatly reduced and a current of air is sucked 
through the cake of material in the Gooch crucible 
for a considerable time, A special apparatus used 
by the authors for the treatment of the wood with 
chlorine consists of a short wide cylindrical shaking- 
funnel fitted with a ground stopper and a tap at 
the lower end. The lower part of this funnel is 
ground to fit into the upper part of the Gooch 
crucible, which is detached for the shaking treat- 
ment and attached for the filtration and extraction 
treatments. About 1*5 g. of wood meal is treated 
in the funnel with 50 g. of the chlorine solution, the 
stopper is tied down, and the mixture is shaken in 
a sliaking rnachino. With the right degrees of mois- 
ture, the times of chlorination may be reduced to 
30 mins, fof the first, 20 mins, for the second, and 
15 for the third. After each trei^tment the funnel 
is fitted to the Gooch crucible, the tap is opened, 
and the contents are transferred to the filter 
chamber. The carbon tetrachloride is filtered off 
and the cake is washed first w-ith alcohol and then 
with water. Treatment with hob 2% sodium 
sulphite solution in the Goocli crucible then follows, 
and the purified residue is transferred again to the 
funnel for the next chlorination. The consumption 
of chlorine may be determined by shaking the 
carbon tetrachloride filtrate with potassium iodide 
solution and titrating ; a train of gas-washing 
vessels containing potassium iodide should be 
inserted between the filter flask and the pump. The 
results are extremely concordant, showing 59*7% of 
cellulose, containing pentosan, in wood meal; the 
cellulose is free from lignin and the absence of 
destructive oxidation is shown by the low “ copper 
value ” of the final product, i.e., 0*8— 0'9, as com- 
pared with 3*2 for the cellulose prepared by the 
chlorine gas method. — J. F. B. 


Sulphite pulps: Determination of the chlorine con- 
sumption value of , R. Sieber. Zellaboff u. 

Papier, 1921, 1, 181 — 184. Pulp and Paper Mag., 
1922, 20, 425—427. (C/. J., 1921, 382 a: 1922, 
409 A.) » » ; » 

Thb results of the test originally described are 
greatly influenced by the degree of alkalinity of the 
bleach liquor and the temperature at whiph it acts. 
The prescription, therefore, is modified by specify- 
ing an alkalinity equivalent to 10 c.c. of N f\0 
caustic soda in the quantity of bleach liquor taken, 
and a standard temperature of 20° C. The quantity 
of active chlorine taken for 5 g. of dry pulp is 0*3 g. 
and the necessary conditions are best established by 
mixing calculated quantities of two bleaching 


powder solutions of different known strengths and 
alkalinities. The following fortnula is useful for 
calculating the necessary quantities of the two 
solutions: x=(422u"— 220(/)/(w?» — vg) and y^{250v 
— 422w)/(wp — vq), in which p and q are c.c. of 
NjlO A8.0j, required for 6 c.c. of the stronger 
and weaker solutions respectively, and v a^d 
w are c.c. of N flQ acid equivalent to 25 c.c. 
of the respective solutions. Then at+y c.c. of 
the mixed solutions contains 0*3 g. of active 
chlorine and an alkalinity equivalent to 10 c.c. of 
N IIO caustic soda. One solution is made up with 
30 g. of bleaching powder per litre and the other 
with 80—90 g. Both are filtered and preserved in 
brown glass Dottles under a layer of paraffin oil. 
The two solutions are standardised every time before 
mixing, and sufficient of the mixed solution may be 
prepared to last a week; this is also kept in a brown 
bottle under paxafiSn, the bottle being connected 
with the burette for the test. — J. F. B. 


Artificial silk industry; Progress in the . E. 

Bronnert. J. Soc. Byers and Col., 1922, 38, 153 — 
162. 

In* the manufacture of collodion silks the recovery 
of the organic solvent is one of the major economic 
problems. When spinning into aqueous baths, the 
author succeeded in eliminating the use of ether by 
dissolving the dinitrocellulose in a mixture of 
alcohol and calcium chloride. Cuprammonium solu- 
tions of cellulose are obtained economically in a 
sufficiently concentrated form by suitable pre-treat- 
ment of the cellulose and the judicious use of low 
temperatures. Fine silk of good quality is obtained 
by spinning with dilute acid, but the caustic sods 
j coagulating baths are more generally employed and 
! are moreover essential for spinning thick fuameiits 
; (horsehair). Temperatures up to 60® — 7(>® C. are 
employed. The addition of sugar to the caustic 
• soda bath is necessary in order to preserve the 
lustre; the sugar prevents the formation of coarse 
precipitates of cupric hydroxide in the thread and 
. holds it in the form of a clear solid solution. The 
recovery of the copper and ammonia from the spent 
; baths presents no serious difficulty. The resistance 
to water of cuprammonium silk is stated to bo 
superior to that of other artificial silks, and this is 
one of the reasons which justify tie survival of the 
process. By the so-called “streSjh spinning” of 
Thicle-Bembcrg, filaments of a fineness down to 2 
deniers are obtainable with cuprammonium solu- 
tions from relatively large orifices. Such ’fine counts 
had not, up to now, been possible with viscose. The 
influence of the composition of the coagulating bath 
on tho shape of the cross-sections of viscose silk has 
been studied, and the author showed in 1913 that 
when spinning filaments of about 8 deniers the 
uantity of sodium sulphate in tho bath Qaust be 
efiniteiy in excess of the equivalent required to 
produce sodium bisulpbate with the acid. A study 
of the effect of varying the concentration of the 
acid in the coagulating bath has now revealed the 
fact that tho fineness of the filaments which can be 
spun is a function of the concentration of the acid. 
With a given viscose and a given size of jet orifice 
the minimum concentration of acid which must be 
present in tho bath increases inversely as the square 
rwt of the denier required. More concentrated 
viscose solutions require either smaller orifices or 
higher concentrations of acid to give filamento of 
the same degree of fineness, and with the same vis- 
cose smaller orifices require lower minimum con- 
centrations of acid than larger orifices. Hence a 
series of iater-relatod spinning conditions has been 
established which enable filaments of any degree of 
fineness down to 0*75 denier to be spun with 
accuracy. — J. F. B. 
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CeUidote comtilexes; Transfon^iions of during 

the manufacture of artificial silk, W. Vieweg. 
Zellstoff und Papier, 1923, 2, IS— 19. 

Thb insolnbte residue obtained by grinding cellulose 
with sodium hydroxide solution is the sodium alkyU 
oxide of cK:ellalose. and reacts as auch with carbon 
bisulphide, benzoyl chloride, and the like. Alkali- 
cellu&se having the formula, (C,Hj,Os) 3 ,NaOH, is 
prepared by steeping cellulose in 18% sodium 
hydroxide solution and pressing the product: this 
product is unaffected by air or other oxidising | 
agents. The celluloBe xanthates capable of spinning : 
contain the complexes and (C.H„0,).. ! 

— L. A. C. i 

Cellulose acetates; Detection and determination of 

free sulphuric acid and sulphoacetates in . ; 

M. Entat and E. Vulquin. Ann, Chim. Analyt., 
1922, 4 , 131—135. : 

Free sulphuric acid is determined by digesting 10 g- 
of the cellulose acetate with 200 c.c. of water at 
0. for 30 mins., filtering the mixture, and 
titrating the filtrate with standardised barium 
hydroxide solution, the end-point being determined 
electrometrically ; the titration curve shows a sharp 
break when the free sulfuric acid is neutralised. : 
Samples of normal cellulose acetate examined did 
not contain free sulphuric acid, and alkali and 
alkaline-earth sulphates have boon mistaken for 
sulphuric acid by ether observers. To determine 
sulphoacetatea, 6 g. of the sample is heated with 
50 c.c. of water for 5 hrs. in an autoolaTc at 125° C., 
and the sulphuric acid resulting from the hydrolysis 
of the sulpnoacetate is then titrated as described 
above. All cellulose acetates prepared by methods 
ill which sulphuric acid or ite derivatives are used as 
catalysts contain sulphoacetic^ acid combined with 
the oellulose ester; the quantity of sulphuric acid 
present as sulphoacetic acid does not exceed 0 03% 
in the case of cellulose acetates of good manufac* 
ture.—W. P. S. 

Patents. 

Textile materials; Method of and apparatus for 

drying . H. Krantz. E.P. 179.409, 

.\ddn. to 157,425 (J., 1922. 459 a). 

The process described in the original patent is modi- I 
fied in that the final drying operation is effected by | 
blowing warm air through the material after 
partially drying with steam. Suit.ablo alterations 
are made in the various forms of apparatus 
previously deseribed.—P, J. N. 

Textile fibres; Manufacture of from stems of 

plants, especially nettles. J. Elster. G.P. 309,234, 
22.2.18. Addn. to 305,409 (J., 1921, 689 a). 

The fibres obtained as described in the chief patent 
are boiled with dilute caustio soda solution for about 
2 hrs. in an open vessel or for a short time in a \ 
closed vessel under pressure, then washed with warm 
water, treated with soap solution to remove vege- 
table glue and other impurities which would inter- 
fere with the spinning of the fibres, washed succes- 
sively with hot water and cold water, and dried, 

11 ool, far, hair, and other materials; Vrocess for 

protecting from moths. Farbenfabr. vorm, 

F. Bayer und Co. G.P. (a) 347,723, 25.9.19, and 
(b) 347,849, 13.7.20. Addns. to G.P. 346,598, 

(a) Wool and other materials which have been 
m^e resistant to moth by treatment with hydrogen 
silicofluoride, other complex acids or their salts 
(^/* E.P. 173,636; J., 1922, 138 a), are after-treated 
with metallic salto capable of forming insoluble com- 
pounds with these complex inorganic acids, so that 
the treated material retains its moth-reaisting 
properties even after the usuial processes of washing, 
fulling, hot pressing, treatment with acids, etc. (b) , 


Wool, fur, hair, and the like are rendered resistant 
to moths by treatment even with a cold liquor con- 
taining a complex inorganic acid, such as hydrogen 
^lioofluoride, phosphotungstic acid, titanium-hydro- 
nuoric acid, or hydrofluoric acid or one of its salts 
or double salts, if to the liquor is also added an 
assistant such as sodium sulphate, sodium chloride, 
an acid such as sulphuric or formic acid, or a 
metallic mordant such as a salt of chromiuTn, alu- 
minium, tin, zinc, or antimony. — A. J. H. 

Wool, hair, and feathers; Process for increasing 

the strength and elasticity of . J. Korselt 

G.P. 850,803, 18.4.20. Addn. to 349,179 (J., 1922, 
410 a). 

Neutral, alkaline, or acid solutions of decomposi- 
tion products of alkaloids, e.g., derivatives of pyri- 
dine, piperidine, pyrrolidine, quinoline, isoquino- 
line, phenanthrenc, morpholine, or purine can be 
employed, either under normal or increased pres- 
sure, for treating wool, hair, or feathers as 
described in the chief patent. — L. A. C. 

Carolling hairs; Process for . Soc. Pichard 

Freres. E.P. 163,297, 28.4.21. Conv., 15.5.20. 
The skins “ in the hair” are moistened with pure 
water, or water containing an antiseptic, suen as 
formaldehyde, stacked hair against hair for several 
hours, and then exposed to sufficient cold by, e.g., 
immersing them for a few seconds in liquid oxygen^ 
nitrogen, or air, to freeze the water which has 
penetrated into the medullary ducts of the hairs. 
This caus« the hairs to burst, and thereby improves 
their felting qualities. The process may also be 
applied to nairs w’bich have boon removed from 
the skin.— D. J. N. 

Fibrous materioh; Process for boiling and u 

device for carrying out the process. A.-G. der 
Maschinenfahr. Eschcr. Wvss und *Co. E.P. 
168,304, 4.7.21. Conv., 21.8.20. 

Fibrous material is treated with a hot liquor within 
an upright boiler, provided with a supply pipe at 
the top, a discharge pipe connectea wuth an 
annular space at a level below the top, and a pipe 
at the bottom which may serve cither as a supply 
pipe or discharge pipe. The two upper pipes are 
provided with non-return valves, and by means of 
a single cross-over device the valves can be so 
operated that the liquor is introduced at the top, 
flows downwards, and is discharged at the bottom 
or is introduced at the bottom, flows upwards, and 
is discharged through the pipe connected with the 
annular space. The direction of flow of the liquor 
in the preheater connected with the boiler remains 
always the same. — A. J. H. 

Fibrous pulp viafcrn/l; Process of prei>av\ng . 

C. and J. Bache-AViig. I'.S.P. 1,418,353, 6.6.22. 
Appl., 21.8.20. 

In the preparation of paper pulp, straw-like sub- 
stances containing ligneous matter arc chemically 
softened, suhjecled to treatment lo a kollergang 
(edge-runner), digested with a liquor containing a 
mixture of acid and alkaline compounds, and then 
further subjected to a second treatment in an edge- 
runner. — A. J. H. 

Thin bands [cellulose film] to he used in the waiiu- 
facture of cigaratte mouthpieces; Manufacture 

of . Chem. Fabr. von Hevden A.-G. E.P. 

157,1^, S.1.21. Conv., 5.3.14. 

A uixTUKK containing I pt. of cellulose acetate, 
5 — 15 pts, of bronze powder, and 40 pts. of acetone 
is sprayed in a uniform thin layer over a steel 
cylinder, heated slightly internally, which slowly 
revolves so that the coagulated film can be con- 
tinuously removed. Films having a thickuess of 
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less than 0*05 mm. can be obtainedi and they do not 
easily tear when used as a substitute for metallic 
foil in cigarette machines. — A. J. H. 

Nitrocellulose; Manufacture of compound sheet 
material from . C. Glaessen. E.P. 156,096, 

22.12.20. Conv., 3.9.19. Addn. to 155,778 (J., 

1922, 469 a). 

A NON-INFLAMMABLE iiitrocellulose composition suit* 
able for use as a binding material for balata di-iring 
belts or as a floor covering is obtained by dissolving 
nitrocellulose in the liquid non-volatile tricresyl 
esters of phosphoric or thiopbosphoric acid or their 
ballpen substitution products, and adding suitable 
Ailing materials. A satiefactory composition con- 
tains 20 — 25% of nitrocellulose, 28—^% of tri- 
cresyl phosphate, 15—20% of chalk or the like, 
2 — 5% of English red, and 35 — 15% of Andy ground 
sawdust. — D. J. N. 

Alkali cellulose and the like; Apparatus for use in 

reducing . A, Kampf, Assr. to Die Koln- 

Rottweil Akt.-Ges. E.P. 157,982, 12.1.21, Conv., 

13.1.20. 

A MACHINE suitable for reducing alkali-cellulose to 
a loose flocculent state before treatment with carbon 
bisulphide, for conversion into viscose, consists of a 
saddle-shaped trough having teeth or projections 
on the bottom, and within which beaters or 
paddies rotate. Each beater has on its periphery a 
continuous row of teeth which work between the 
teeth on the bottom of the trough, so that flbrous 
material placed therein is subjected to a shearing 
action. The shearing action is increased by the 
addition of grooves or channels across the toothed 
portion of the trough. — A. J. H. 

Viscose; Bemoval of sulphur compounds from 
coagulating baths and waste gases produced in the 
manufacture of . E. Schulke. G.P. 346,829, 

29.3.20. 

The liquors used for coagulation and the waste gases 
are treated with hydrochloric acid containing free 
chlorine, whereby sulphur is precipitated in a form 
which can be easily separated by flitration. 

—A. J. H. 

Cellidose acetate; Manufacture of plastic materials 

Or articles having a basis of . H. Dreyfus. 

E.P. 179,208, 4.11.20. 

Cellulose acetate in a dry or air-dry condition is 
kneaded or mixed with not more than 50% of its 
weight of a plastifying agent, which is not eaponi- 
fled by water, the temperature during Uie mixing 
operation being kept at 100® — 150® C, or higher. 
Fillers or colouring agents may be added if desired, 
together with substances capable of neutralising 
traces of acid, e.O-, urea, methylurea, etc. The 
molten mixture is run into moulds, or worked up 
by any of the usual processes. Suitable plastifying 
agents are the xylene-alkyl-sulphonamides described 
in E.P. 132,283 (J., 1919, 896 a), in admixture, if 
desired, with triphenyl or tricresyl pho.sphate. This 
process, in which no volatile solvents arc used, gives 
strong celluloid-like masses which require no season- 
ing. — D. J. N. 

Artificial filaments, threads and films; Manufacture 

of . Britkh Cellulose and Chemical Mfg. Co., 

Ltd., C. W. Palmer, and W. A. Dickie. E.P. 
179,234, 4.1.21. 

Other substances such as acetone, dtacetone- 
alcohol, alcohol, acetic acid, formic acid, aqueous 
solutions of zinc chloride, or mixtures of these, 
which are soluble in water, and have a solvent 
action on cellulose Mjetate, may be used in place of 
thiocyanates in the coagulating bath for cellulose 
acetate 'dissolved in water-soluble organic solvents 


(cf. B.P. 177.868; J., 1922, 469 a). Suitable con- 
centrations of these subatancm per 100 pte. of water 
are acetone 10 — 50 pis., alcohol 100 pts., diacetone- 
alcohol or acetic acid 5 pts.— ^D. J. N. 

Cellulose ethers; Process of making . J. M. 

Donohue, Assr. to Eastman Kodak Co. U.S.P. 
1,415,023, 9.5.22. Appl, 9.6,21. 

Cellulose is soaked in caustic soda solution until 
mercerised, and is then mixed with powdered alkali. 
Excess of liquor is removed by pressure, and the 
cellulose in the resulting mixture etherified in the 
usual way. — D. J. N. 

Cellulose-ether solvent and composition. W. R. 
Webb, Assr. to Eastman Kodak Co. U.S.P. 
1,418,413, 6.6.22. Appl., 10.1.21. 

A cellulose ether is dissolved in a mixture of 
carbon tetrachloride and a monohydroxy aliphatic 
alcohol with less than 3 carbon atoms in the mole- 
cule, to form a fluid film-forming composition. 

— W. C. 

Plastic masses. Ges. fiir Verwertung Chem. 

Produkte m.b.H. G.P. 351,103, 27.11.19. 
Plastic masses are prepared from a mixture of a 
cellulose ester (especially nitrocellulose) and a 
naphthenic acid. The properties are largely depen- 
dent on their content of naphthenic acid. Such 
masses are suitable for use in the preparation of 
films and medical bandages, etc. — A. J. H. 

Friction composition and prroeess for making same. 
W. Achtmeycr. U.S.P. 1,418,607, 6.6.22. Appl., 

10.3.21. 

A DRAKE friction composition consists of asbestos 
impregnated with a condensation product of phenol 
and methylenediphcnyldiamine. — A. J. H. 

Paper; Bleaching of “ stuff ” or fibres in the wianu- 

facture of and apparatus therefor. W. H. 

Salmon. E.P. 178,209, 14.1.21. 

The removal of liquor from bleached paper pulp is 
accelerated and pulp of a more uniform colour 
obtained by subjecting the underside of the partially 
drained “ stuff to the action of a vacuum. The 
drainage bins are fitted with a tiled draining floor, 
and means are provided for exhausting the air 
from the space between this draining floor and tho 
main floor of the bin. Provision is also made for 
removing the drainage liquor. — D. J. N. 

Paper pulp; Method for the manufacture of 

and apparatus therefor. V. Bernot and P. R. 
Fournier. E.P. 178,962, 1.2.21. 

A PROCESS is described for the manufacture of paper 
pulp from rags and other fibrous material, in which 
the raw material and digestion liquor are fed con- 
tinuously into a horizontal digestion cylinder, suit- 
ably heated and fitted internally with a screw con- 
veyor, the pitch and rotation of which determine 
the duration of the digestion treatment ; tho 
cylinder wall is recessed to accommodate a wheel 
provided with teeth of such a shape that they 
engage w'ith the thread of the screw conveyor and 
force the material under treatment to go forward 
as the screw rotates. The apparatus for separating 
the fibres consists of a cylinder adjacent to and in 
alinement with the digestion cylinder, and is fitted 
internally with a revolving knife cutter and a 
number of vertical partitions provided with open- 
ings decreasing in width from the first partition to 
the last, e.g.f the first partition may have openings 
several cm. wide, while the last has slits of such a 
width aa to permit only of the passage of single 
fibres. Between these partitions and clearing them 
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by about 2 mm. are rotating stirring members to 
disintegrate the fibrous material; the pulp and 
liquor leaving the apparatus are separated in a 
filter press; the pulp is washed, while the liquor 
passes back into the digestion cylinder. — D. J. N. 


Pap^T and paper containers; Rendering ■ — — 
areaseproof. W. L. Wright, Assr. to Seabright 
Co., Inc. U.S.P. 1,417,708, 30.5.22. Appl., 11.7.18. 
Paper material is coated hy means of a nearly 
saturated aqueous solution of sugar containing a 
soluble adhesive. — A. J. H. 


Sulphitel-cellulose] liquor; Continuous process for 

decomposing waste . K. Moreh. U.S.P. 

1,415,843, 9.5.22. Appl., 10.5.20. 
Sulphite-cellulose waste liquor is continuously 
passed through a chamber in which the temperature 
and pressure are so regulated as to cause the liquor 
to decompose. — D. J. N. 

Sulphite-cellulose waste liquor; Utilisation of the 
free sulphurous acid and that combined with 

lignin present in . E. Miirbe. G.P. 347,658, 

2i.4.14. Addn. to 344,955 (J., 1922, 290 a). 

On entering the separator, as described in the chief 
patent, the sulphite-cellulose waste liquor is mixed 
with a substance such as sodium bisulphate, in a 
finely divided form, which assists the liberation of 
sulphur dio.xide. Suction is applied to the con- 
denser attached to the separator so as to avoid 
back pressure. Nearly 30% of the sulphur present 
in the original sulphite liquor can thus be recovered 
in a useful form. Almost perfect separ.ation is 
obtained of free and loosely combined sulphur I 
dioxide and also of that combined with lime. All 
the calcium present is recovered as calc'um sul- 
phate in a finely divided st.ate. — A. J. H. 

Viscose solutions; Manufacture of . W. P. 

Dreaper. U.S.P. 1,418,135, 30.6.22. Appl., 

14.11.21. j 

■See E.P. 178,152 of 1920; J., 1922, 459 a. j 

Threads or filaments; Manufacture of artificial ; 

. W. P. Dreaper. U.S.P. 1,418,136, 30.5.22. ; 

Appl., 15.11.21. 1 

See E.P. 171,719 of 1920; J., 1922, 52 a. 

i 

K.rpressina liquid from fibrous substances, such as ! 
mechanical jwlp or crjbilose; Jtotary apparatus I 

for . Aktiebolagct Karlstads M«kaniska . 

Verkstad. E.P. 159,204, 19.2.21, Conv., 25.2.20. ; 


Paper-pulp ; {MechanicaU process for manufacture j 
of . H. Stehihilber. E.P. 180,097, 3.3.21. i 


Paper making machines; Fourdrinier . S. j 

Milne. E.P. 180,504, 7.4.21. Addn. to 128,425. ! 

Paper; Process of [and means for feeding the puJ 2 i 
to the forming wire »n] apparatus for manufac- 
turing . H. Wade. From International 

Paper Co. E.P. 180,766, 4.3.21. 

See also pages (a) 636, jyroducts, felt, 

cfc. (U.S.P. 1,417,835 and 1,417,837—41). 543, 

iJyeing fabrics containing cellulose acetate <E.P. 
178,946) ; Dyeing cellulose acetate (E.P. 179,384). 
546, Aluminium compounds for ^zing paper etc. 
(G.P. 346,315). 548, Protectively treating materials 
(U.S.P, 1,418,609—10). 


VL— BLEACHING; DYEING; PBINTING; 
FINISHING. 

Hypochlorite bleaching solutions. Royer. See VII. 

Patents. 

Dyeing [union fabrics containing cellulose acetate 

fibres^; Process of . British Cellulose and 

Chemical Mfg. Co., Ltd., J. F. Briggs, and L. G 
Richardson. E.P. 178,946, 27.1.21. 

The superficial saponification of cellulose acetate 
silk previous to or during the dyeing operation 
(E.P. 169,741, 175,485, and 175,486; J., 1921, 808 a: 
1922, 289 a) is applied in the production of level 
shades of colour on textile fabrics containing mix- 
tures of cellulose acetate silk with cotton or other 
cellulose fibres, natural or artificial. The union 
fabric is work^ in a dye-bath, preferably contain- 
ing small quantities of soap and/or soda ash, at a 
temperature not exceeding 50° C. until the cotton 
or other cellulose fibre has become fully dyed, leav- 
ing the cellulose acetate threads but slightly 
coloured. The temperature of the bath is then 
raised to 75° — 80° C. and a quantity of alkali, e.y., 
up to 10% NaOH on the weight of the cellulose 
acetate, added. As saponification of the cellulose 
acetate proceeds, the colour bleeds from the cotton 
on to the cellulose acetate threads, and, by controll- 
ing the reaction, level shades of colour may be 
obtained, or any desired difference in shade on the 
cellulose acetate and cotton. Any of the saponify- 
ing agents de-scribed in the above patents may be 
employed. — D. J. N. 

Acetyl cellulose [cellulose acetate']; Process for dye- 
ing . Burgess, Ledward, and Co., Ltd., and 

W, Harrison. E.P. 179,384, 21.3.21. 

Crw.ui.ose acetate may be dyed with dyestuffs, for 
which, in the ordinary w'ay, it has little or no 
affinity, by employing them in colloidal solution, 
obtained by adding a colloid, e.g., gelatin, casein, 
saponin, or their hydrolytic products, to the dye- 
bath, followed by a precipitant (other than a 
metallic chloride), preferably ope which b itself 
absorbed by cellulose acetate. Suitable precipitauts 
for ba.sic colours are molybdates, tungstates, stann- 
ates, tannic acid, salts of phenols, etc., and for acid 
colours, direct cotton colours, sulpnur and vat 
colour.*, an organic compound containing basic 
groups, e.g., a salt of aniline, benzidine, dianisid- 
ino, etc. The method of proc^ure is, for example, 
as follows; KX) g. of cellulose acetate silk is worked 
for 5 mins, in a bath containing 2 g. of indigo, 8 g, 
of caustic soda, 5 g. of sodium hvdrosulphite, 2 g. 
of glue, 2000 c.c. of water at 60° — 70° C. ; a solution 
of 0’5 g. of dianisidine in 4 c.c. of glacial acetic acid 
and 200 c.c. of water is then added in successive 
small quantities. The dyed silk is taken out of the 
bath, allowed to oxidise in the air, and is then 
w.ashcd and dried. This process is particularly use- 
ful for sulphur and vat colours, but is less satis- 
factory with direct cotton colours, as the dyeings 
with this latter group of colours are not fast to soap 
or alkaline liquors. — D. J. N. 

Dyeing sfeins, hairs, and the like; Process for . 

O. Kaltwasser and H. Oehrn, Assrs. to A.-G. fiir 
AiiiUn-Fabr. U.S.P. 1,416,646, 16.5.22. Appl., 

7.12.21. 

The material is treated in the presence of a suitable 
oxidising agent with a solution containing a 5-nitro- 
2-amino-r-hvdroxy derivative of the benzene series. 

— D. J. N. 

Dyeing machine. E. S. Halter. U.S.P. 1,417,825, 

30.5.22. Appl., 5.2,21. 

A MAcmNB suitable for dyeing material in the form 
of skeins consists of a vat over which are arranged 
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skein carrieia whiclf also oecilla'fe betWMn limits 
of movement approximately^ equidistant from the 
surface of the nquor contained in the vat. The 
skeins are suspended on reels which revolve on the 
carriers, — A. j. H. 

Dyeing; Process of . H. Tocpfer, Assr. to The i 

Grasselli Chemical Co. U.S.P. 1,417,869, 30.5.22. ! 
Appl., 4.8.21. 

Animal fibres are dyed by means of cobalt salts in 
conjunction with azo dyestuffs derived from nitro-o- 
aminophenols. — A. J. H. 

VII -ACIDS; ALKALIS; SALTS: NON- 
METALLIC ELEMENTS. 

Nitric oxide; Peroxidation of- and the recocery 

of oxides of nitrogen from, mixtures with air. 
E. Briner, S. Niewiazski, and J. Wiswald. J. 
Chim. Phya., 1922, 19, 290-309^ 

The authors’ experiments confirm the views of 
Rascliig and of Le Blanc (J., 1905, 023; 1906, 869) 
that, the formation of nitrite from a mixture of gases 
containing nitric oxide and nitrogen peroxide by 
alkali occurs through nitrous anhydride. The oxi- 
dation of nitric oxide at low temperatures takes 
place directly to nitrogen peroxide without the 
intermediate formation of nitrous anhydride. The 
best means of effecting a complete recovery of oxidee 
of nitrogen from dilute gaseous mixtures such as 
are obtained in the electric arc process of nitrogen 
fixation, consists in submitting the gaa to a very 
low temperature, provided that the technical diffi- 
culties can be overcome; without such a low tem- 
perature very large oxidation chambers will be 
necessary. (Cf. J.C.S., Ang.) — J. F. S. 

Phosphoric acid; [Detcrminalion of] composition 

of commercial . W. H. Ross, C. B. Durgiu, 

and R. M. Jones. J. Ind. Eng, Chem., 1922, H, 
633—535. 

The methods of analysis suitable for the determina- 
tion of impurities in phosphate rock are not satis- 
factory in the case of phosphoric acid, A series of 
teste have therefore been devised which are applied 
after the impurity has been concentrated by the 
removal of the free acid by volatilisation or precipi- 
tation of the impurity, which may be Ca, Fe, Al, 
Mn, Pb. As, S, Cl^ F. For the determination of 
the alkali metals it is, however, necessary to precipi- 
tate the phosphoric acid. Calcium is precipitated 
as sulphate by excess of 95% ethyl alcohol and con- 
verted into oxalate. Aluminium is weighed as 
phosphate, being precipitated by a slight excess of 
calcium chloride over that required to form the 
soluble calcium diphosphate. Colorimetric tests are 
given for manganese and lead. The results of a 
«^rieR of analyses by these methods are tabulated, 

— C. I. 

.-Irawonia; Production of by the sodium 

cyanide method. F. E. Bartell. J. Ind. Eng. 
Chem., 1922, U, 516—521. 

The briquettes prepared by the Bucher process, in 
which nitrogen is paf«ed through a heated mixture 
of coke, soda a?h, and iron, contain sodium cyanide 
with some cyaiiate. The cyanide and cyanate are 
converted into ammonia by the action of steam. By 
hydrolysis at a low temperature (100® — 200® C.) 
senium formate is formed, with evolution of heat. 
At temperatures above 200® C. the sodium salt 
obtained is oxalate, and above 400° C., carbonate. 
It is best, to effect the conversion into carbonate, 
as the briquettes, after steaming, can then be 
returned to the cyanising apparatus. In order to 
avoid the formation of ferrocyanide, superheated 
steam innst be nsed. The temperature at the 


beginning of steaming should be 2^® G. About 
50% excess steam over the tfieoretical slmuld be 
us^. If the steam is admitted too slowly ferro- 
cyanide will be formed, if too rapidly, ammonium 
carbonate. The temperature should not reach 
650® C., at which point ammonia begins to decom- 
pose. (Sodium ferrocyanide jis decomposed at 
476® C.) Trials with retorts holding from 190 lb. 
up to 640 lb. of briquettes showed that with proper 
temperature regulation on these lines 85-yl00% 
ammonia recovery could be obtained. A horizontal 
continuous steamer with screw conveyor gave 
promise of satisfactory results. — C. I. 

Ammonium nitrate; Preparation of . Wurm- 

ser. Comptes rend., 1922, 174, 1468-rl468. 

Le Chatelieb (J., 1921, 214 a) has previously 
given a square diagram showing the states^ of 
equilibrium between the four salts, ammonium 
chloride, sodium nitrate, ammonium nitrate, and 
sodium chloride in solution and the solid salts at 
16® C. A similar diagram is now given for a tem- 
perature of KM)® 0., the curves being of similar 
shape. From them it is possible to determine the 
best experimental conditions for, obtaining the 
maximum yield of ammonium nitrate from a 
solution of the four salts. — W. G. 

Hypochlorite bleaching solutions; Detei'mination 

of the available ehiorine in . J. Royer. 

Ann. Falsif., 1922, 15, 146—148. 

Fob the estimation of available chlorine in bleach- 
ing solutions the method of Poncius is recom- 
mended as being rapid and exact. It consists in 
titration with a solution of potassium iodide after 
the addition of sodium bicarbonate. At first the 
iodide is oxidised to iodate by the free chlorine, 
but as soon as this reaction is completed the nexi 
drop of ic^ide solution reacts with the iodate, 
and iodine is liberated and detected by means of 
starch paste. — W. G. 

[Sodtum] bisulphite; Method for the determina- 

Hqji 0 f , p, Kiihl. J. Soc. Leather Trades 

Chem., 1922, C, 199—200. 

Two grams of the bisulphite is dissolved in water 
and titrated with N jl sodium hydroxide 
(a C.C.). 10 c.c. of neutral 40% formaldehyde 

solution is added and the sodium hydroxide 
liberated is titrated with N f\ hydrochloric acid 
(6 C.C.). If a = h the impurities are neutral. If 
a>b the difference is calculated as NaHS 04 and 
when h>o, 5-a is calculated as NaaBO*. 

— D. W. 

Calcium carbide; Calculation of power consump- 
tion in the manufacture of . H. Furusaki. 

Kogyo-Kwagaku Zasshi (J. Chem. Tnd., Japan), 
1922, 25, ^36. 

In commercial operation the quantities of raw 
materials used per metric ton of carbide of 71*4% 
purity are 510 kg. of charcoal, 200 kg. of anthra- 
cite, 980 kg. of quicklime, and 70 kg. of electrode 
carbon. There is a loss of 450 kg., and the 
quantity of heat to be supplied by the electric 
power is 2,350,000 kg.-cals.. corresponding to 
; 2733 kw.h. Of a total 1054 kw. supplied to the 
' furnace 336-5 kw’.* was used to cover losses by 
; radiation, conduction, etc., of the furnace, by the 
resistance in the conductors and electrodes, etc., and 
717'5 kw. was consumed for the production of 
carbide. The heat efficiency of the electric power 
j supplied to the furnace is, therefore, 68*1%, and 
j the power necessary for the production of a metric; 
i ton of 71*4% commercial carbide is ^13 kw.h. A 
! further conisumption of 825*1 kw. occurs at the 
I upper surface of the charge, and the actual heat 
I efficiency of the furnace is therefore 40*6% 

— K. K. 
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Carhon dioxide; Velocii^/ ofaUorptton of hp 

alkcdine solutions, P. .Kiou. Compt«« wnd., 
1922, 174, 1463—1460. 

Thb velocity of absorption of carbon dioxide from 
air by solutions of potassium carlmnate increases 
with the concentration of the solution at first very 
rapidly to a maximum and then slowly decreases. 
The presence of potassium bicarbonate causes a 
very marked diminution in the velocity of absorp- 
tion. but the effect of potassium chloride is less \ 
maraed. In every case rise in temperature is I 
accompanied by an increase in the velocity of ] 
absorption. Other factors being equal^ the velocity j 
of absorption is practically proportional to the ! 
concentration of the carbon dioxide in the air j 
mixture. — ^W. G. | 

Calcium carbonate; Inadequacy of test \ 

for alfcalts in . W. Singleton and H. 

Williams. Analyst, 1922, 47, 252 — 254. 

Only, about 60% of the total extractable sodium 
carbonate is washed out on boiling 5 g. of calcium 
carbonate with 60 c.c. of water for 10 mins. The i 
alkalis present in 6 g. of ‘^A.R.” calcium carbon- I 
ate were therefore determined by the Lawrence ; 
Smith method (Amer. J. Sci., 1871, 50, 269), and ; 
the amount of sodium carbonate obtained was over ; 
ten times that obtained by the A.R.*^ method. 
The method was checked by decomposing 5 g. of i 
the calcium carbonate with hydrochloric acid and | 
precipitating the calcium twice with ammonium i 
carbonate and ammonium oxalate. Substantially ■ 
the same result was obtained. It therefore appears 
that onl^ about 10% of the alkali carbonates 
present in tho calcium carbonate is removed by I 
one extraction with water. — H. C. R. 

AHminium, salts; Heactions of sodium hydroxide '■ 

with . E. Grobet. J, Chim. Phys., 1922, 19, * 

331—335. 

O.N addition of sodium hydroxide to diluU solutions 
of aluminium nitrate, aluminium hydroxide, sodium 
inetaluminatG, and sodium ortho-aluminate are ' 
successively formed. When dilute solutions of 
aluminium sulphate or chloride or potash alum arc 
u.sed, aluminium hydroxide, basic sodium aluminate, 
.\1(ONa)3j.4I(OH),, and sodium ortho-aluminate i-re ■ 
formed succeesively. Concentrated solutions of < 
aluminium chloride, nitrate, or sulphate produce ' 
under the fame treatment a basic salt of the type, 
AlXi,AI(OH),, which is followed by the hydroxide, 
inctniiiminate, and ortho-aluminate. Concentrated . i 
solutions of ^tasb alum yield a basic salt, ' 
Alj(SOJ,,2Al(OH)j, aluminium hydroxide, a basic 
aluminate, AI(ONa) 5 ,Al(OH) 3 , and the ortho- 
aluminate. — J. F. 8. 

[Commercial copper sulphate/] Determination of 

copper and iron [in ] iodometrically. A. 

Wober. Z, angew. Chem., 1922, 35. 336—337, 

Fivk g. of the sample is dissolved in water and the 
solution is diluted to 100 c.c. in a graduated flask. 
Ten c.c. is pipetted into a stoppered conical flask, 
diluted to 50 c.c., heated to 70® C., and treated with 
-1—^5 c.c. of ammonia (sp. gr. 0’944). A current of 
air is passed through the solution for 16 mins, to ; 
oxidise the iron and copper to the cupric and ferric i 
states, the ammonia is boiled off, and the solution | 
treats with hydrochloric acid and potassium iodide | 
in an atmosphere of carbon dioxide. After stand- i 
ing for 20 mins., the liberated iodine is titrated ; 
with thiosu^hate to obtain the sum of the copper ! 
and iron. Copper alone is determined in a second 
portion which is treated as above except that the | 
iron is removed by filtration, before acidifying the j 
solution after the air treatment. Re-precipitation j 
of the iron is necessary to obtain all tne copper in 
tbe filtrate. — A. R, P. 


Lec^ Metate; Solubility of by the floating equu 

librium method. M. L. Dundon and W. E. Hen- 
derson. J. Amer. Chem. Soc., 1922, 44, 1196— 
1203. ’ ' 

A NSW method of determining solubility is described, 
which consists in placing a float, calibrated so that 
it will just sink in a solution of known composition 
of the substance under investigation, into a weired 
quantity of the saturated solution and adding the 
solvent until the float just sinks. The quantity of 
solvent added is noted, and from this the weight of 
solution taken, and the calibration constant of the 
float the solubility is readily calculated. This 
method has been applied to the determination of 
the solubility of lead acetate in water at tempera- 
tures from 0® C. to 50° C. The following values in 
g. of lead acetate per 100 g. of water are recorded : 
0° C., 19-7; 5° C., 23-7; 10° C., 29*3; 15° C., 35*6: 
20° O., 44*3; 25° C., 55*2; 30° C., 69*7: 35° C., 88*9: 
40° C., 116-0; 46° C., 153'0* 50° C., 221-0. Tbe 
method is capable of considerable speed and of great 
accuracy. — J. F. S. 

Carbon; Preparation of from carbon monoxide 

by rneans of a catalyst. J. P. Wihaut. Rec. Trav. 
Chim., 1922, 41, 400—401. 

Carbon prepared by passing carbon monoxide over 
iron oxide in a porcelain tube heated to 450° — 470° 
C., gave aljout half its weight of iron oxide on 
ignition. During the reaction, the catalyst appears 
to distribute itself fairly uniformly throughout tbe 
carbon which is formed, and all attempts to free 
the product from metallic oxide were unsuccessful. 

— H. J. E. 

Liberation of nitrogen from coal and coke as 
ummofitVi. Monkhouse and Cobb. See 11a. 

New method of volumetric nnahjsis. Dntoit ami 
Grobet. See XXIII. 

Suspended impurities in gases. Scott. See XXIII 
Patents. 

Nitric acid; Process for production of concentiafed 

. Norsk Hvdro-EIektrisk Kvaelstofaktiesel- 

skab. E.P. 170'840, 13.10.21. Conv., 27,10.20. 
In the usual process for the production of conoenr 
trated nitric acid from liquid oxides of nitrogen 
with oxygen and water, the first-named being in 
exces-s, two layers of liquid are formed, the upper 
lion-aqueous layer containing nitric acid and excess 
of oxides of nitrogen and the lower layer being 80 — 
90% nitric acid. Whilst hitherto the former has 
been used for the production of acid, and the latter 
returned to the process, the reverse procedure is now 
claimed to be preferable, the cost of concentrating 
the aqueous acid being more than offset by the 
nitrogen loss involved in the former practice. A 
little of the aqueous layer may be returned to the 
reaction tower along with the upper layer. — 0. 1. 

Bariujn hydrate [hydi'oxide']; Continuous process 

for the manufacture of . C. Deguide. E.P. 

174,052, 20,12.21. Conv., 13.1.21. 

In the production of barium hydroxide by the pro- 
cess described in E.P. 110,537 (J,, 1918, 30 a) a 
better yield of the hydroxide is obtained by alter- 
nately forming and decomposing tribarium silicate, 
SiO„3BaO or silicate intermediate between tbe tri- 
and di-harium compounds than by the use of the 
iliharium silicate as described earlier (loc. cit.), 

— H. R. D. 

Sodium ferrocyanide; Manufacture of . F. F, 

Delaroziere. E.P. 179,982, 17.1.21. 

In the manufacture of the sodium salt from calcium 
ferrocyanide by double decomposition, sodiuni 
Bulphate is substituted for sodium carbonate. Tbe 
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resulting precipitate is more easily washed. Slightly 
lees sulphate than the equivalent of the calcium 
ferrocyanide is used, and, after filtration, the de- 
composition is completed with sodium carbonate in 
order to render the liquor alkaline. Salt may be 
added to the liquor to reduce the solubility of the 
sodium ferrocyanide, or impure salt-cake may be 
used for the decomposition. — C. I. 

(rases [e.g., hydrogen]; Process for purifying . 

J. Y. Johnson. From Badische Anilin und Soda 
Fabrik. E.P. 180,024, 14.2.21. 

To remove carbon oxysulphide and allied substances 
from gas which has already been freed from 
hydrogen sulphide, the gas is treated with activated 
charcoal made alkaline with, for example, ammonia. 
Oxygen may be introduced into the gas stream in 
order to assist in the oxidation of the sulphur com- 
pounds. The process is specially applicable to the 
purification of hydrogen to be used in the synthesis 
of 4immonia. — A. R. P. 

Hydrogen and nitrogen; Process to produce 

mixtures of . E. Szarvasy. U.S.P, 1,417,952, 

30.5.22. Appl., 12.2.15. 

A MIXTURE of nitrogen and methane is heated in a 
decomposing chamber containing glowing carbon 
from a previous decomposition. The gases are so 
proportioned that the mixture produced contains 
hydrogen and nitrogen in the ratio necessary for 
ammonia synthesis. — C. I. 

.47n?rtonmm sulphate; Process of obtaining by 

the interaction of ammonium carbonate and 
calcium sulphate. Soc. Ind. de Prod. Cbim. G.P. 
345,256, 29.12.20. Conv., 22.7.20. 

Calcium sulphate is added to ammonium carbonate 
solution which has been previously warmed to a 
temperature above 30*^ C., and the mixture is kept 
at about 70'^ C. until the reaction is complete. 

Sodium pentahorate; Process for production of 

direct from boron ores. A. A. Kelly and B. D. 
Jones. E.P. 180,110, 12.3 and 25.10.21. 

Sulphur dioxide is introduced into a mixture of 100 
pts. of boronatrocalcite (40% B,0.,), and 400 pts. of 
water. When the separation of boric acid accord- 
ing to the equation, Na20-f-2Ca0+fiRj0,+3S0,s= 
2 CaS 05 -}-Na 2 S 0 j+ 5 Ba 03 , is complete, the supply of 
sulphur dioxide is stopped, the calculated amount 
of boronatrocalcite is added to the reaction mixture, 
and the latter heated to boiling, whereby sodium 
pentahorate is formed according to the equation, 
2(Na2S03+5B30,) + Na,0 + 2CaO+5B,0,= 

2CaS0,-l-3(Na;0+5B,0,), 

and may be recovered by crystallisation. — H. K. D. 

Carbon bisulphide; Manufacture of . Court- 

aulds, Ltd., and A. E. Delph. E.P. 180,175, 

23.4.21, 

Retorts and other parts of the plant made of iron, 
or steel, are protected against the action of sulphur 
or sulphur compounds by a thin coating of alu- 
minium,— H. R. D. 

Cyanides; Process of producing . F. von 

Bichowsky and J. Harthan. U.S.P. 1,417, 7TO, 

30.5.22. Appl., 25.10.20. 

Titanium nitrides are heated with an alkali salt in 
presence of a carbide of iron, but without free 
carbon.— C. 1. 

Potassium salts; Process for obtaining from 

natural potassium compouvds. D. D. Jackson. 
U.S.P. 1,417,919, 30.5.22. Appl., 29.6.20. 

The material is mixed with lime and a haloid salt, 
and heated at a temperature below the clinkering 
temperature of the mixture, but high enough to 


cause rapid volatilisation of the potassium halide 
formed. — H. R. D. 

Beryllium [ghieinum] compounds' Production of 
. Process for production of zirconium com- 
pounds. L. Burgess. U.S.P. (a) 1,418,527 and 
(b) 1,418,528, 6.6.22. Appl., 16.8.21. 

An oxidised ore of (a) glucinum or (a) zirconium is 
heated with carbon and the compound produced is 
then treated with gaseous hydrochloric acid to 
obtain glucinum or zirconium chloride. — H. R. D. 

Aluminium compounds for sizing paper and other 

purposes; Preparation of . G, Muth. G.P. 

345,315, 4.12.19. Addn. to 319,420 (J., 1920, 517 a). 
The treatment of aluminium compounds as de- 
scribed in the chief patent is more expeditiously 
carried out in closed vessels under a high tempera- 
ture and pressure. — A. J. H. 

Hydrogen sulphide; Process for the removal of 

from gases. Ges. fiir Kohlentechnik m.b.H. 
G.P. 350,591, 26.10.19. 

The gas is washed with a solution of a copper salt, 
and the resulting copper sulphide is treated in 
suspension with a gas containing oxygen^ under 
pressure, and with tne aid of heat to oxidise it to 
copper sulphate. Other metallic salts can be used, 
e.g., zinc salts, the metallic sulphide being treated 
w’ith copper sulphate solution, and converted into 
the sulphate, whilst the copper sulphide produced 
is converted in sulphate as outlined above.-^A. G. 

Sulphuric acid; Manufacture of . E. A. 

(Jaillard. E.P. 180,546, 10.5.21. 

See G.P. 346,121 of 1921; J., 1922, 215 a. 

.Sliifp/iwric acid; Process for distilling . G. 

Baum, Assr. to Chem. Fabr. Weisaenstein Ges. 
m.b.H. U.S.P. 1,419,008, 6.6.22. Appl., 11.6.21. 

See E.P. 163,685 of 1921; J., 1922, 501 a. 

/Jnc oxide; Manufacture of . New Jersey Zinc 

Co., Assies, of J. A. Singmaster. E.P. 161,156, 
11.1.21. Conv., 31.3.20. 

See U.S.P. 1,372,462 of 1921; J., 1921, 346 a. 

Alh(tU-metal silicates; Process for the inanufuctuic 

of . C. Deguide. E.P. 174,581, 20.12.21. 

(kinv., 22.1.21. 

See G.P. ;m,669 of 1921; J., 1922, 216 

Pocks: Process for obtaining in soluble, state smtie 

of the constituents of comj^er. . F. Jourdan. 

U.S.P. 1,417,831, 30.5.22. Appl., 22.12.20. 

See E.P. 175,348 of 1920; J., 1922, 293 a. 

Potassium sulphate and hydrochloric acid; Manu- 
facture of . P. Comment, Assr. to Soc. 

Fabr. de Prod. Chim. de Thann et de Mulhou.se. 
U.S.P. 1,417,887, 30.5,22. Appl., 4.11.20. 

See E.P. 154,111 of 1920; J., 1921, 44 a. 

Ammonium chloride from coal or shales. E.P. 
160,948. 8ee Ha. 


VIU.-GLASS; CEBAMICS. 

Clayt; Use of eUctrolyiet in the purification '"i'* 
preparation of .■ — . H. Q. Schurecht. 
Bureau of Mines, Tech. Paper 281, 1922. Pp- 
Slips were prepared from clay, water, and electro- 
lytes in varying proportions and their viscosities 
measured by determining the time necessary fei 
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^ o.c. of skp to paog through an orifice of A. in 
In order to maintain minimum viscosity in clav 

® “7 contents varie/ 

but in which the water content exceeded 60^2; it 

wtrXnf"? important to keep tCrartii’of 
electrolyte to clay constant than to keep the ratio 
of electrolyte to water constant. T^en wdfum 
hydi^de was added in small quantities to Georgia 
kaolin the d^rease in viscosity was gradual 

of the electr^te there was a sudden drop to mim^ 
mum viscosity The limits within which Jiium 
hydroxide produced minimum viscosity were small 
but the lim^ within which sodiuTsSte aid 
sodium carbonate produced minimum viscosity 

T„®h . In presence of suflicient 

alkali to produce minimum viscosity slip of a 
given viscMity rontained 50-58% more clay per 

®'‘P ”0 alkalU were 

added, but this result should be checked by large- 
scale clay washing tests. The effect of completfly 
or partly neutralising with sulphuric acid a clay 
slip contaimng sodium hydroxide as the defloccu- 
lating a^nt was studied. The viscosity of Fiorida 
and TM. Carolina kaolins waa increased when the 
slip was neutralised with sulphuric acid equivalent 
to t^ ^lum hydroxide first added, the increase 
in plasticity that sometimes has caused trouble to 
kaolin refiners being due to this increase in yis- 
cosity. In some cases black discoloration of the 
dry kaolin IS caused hy adding an excess of sulphuric 
acid. Both these defects are reduced by adding 
less sulphuric acid than the equivalent of the sodium 
mdroxide used, the aniount required varying with 
different clays With Florida and Georgia faolins 
the s^imentation was much slower after the slips 
had been treated with sodium hydroxide and 
sulphuric acid than it was before treatment. The 
deflocculated kaolin could not be filtered success- 
lully, as the fine particles either passed through or 
clogged the filter. Ready filtration was polible 
after partial^ neutralising the alkalinity of the ; 
kaolin by adding sulphuric acid. The rate of dis- ^ 
s'?/” containing equivalent ' 

parts of filtered kaolin and flint was slower than 
when untreated kaolin was used. Care should be 
taken to have the proper ratio of acid to alkalis in 
the kaolin slip, because any variation of acid causes 
n t ^ <J'ffcrently towards subsequent 

treatment, those slips which have receirod the 
rger additions of acid requiring more alkali to 
produce the same degree of dispersion upon again 
doflocculating Electrolytes add^ to the clayf in 
the plastic state increased the dry strength, the 

hydroxide, 

fMium silicate, sodium carbonate, tannic acid, and 
calcium hydroxide. Alkalis lowered the percentage 

ncreased, but when in excess decreased, the water 
necessary to work the bodies. Calcium hydroxide 
increased the water of plasticity. The^ drying 
of eoual parts of clay^and 

(e"ceorcJ*®^™u®^r^®' A**-® examined 
texcept Georgia ksolin and Kentucky ball clay) by 

perronteg^ alhaUs. Sulphurii acid in iLil 

^“'■Ser percentages 
ind 7i • shrinkage. Tannic acid 

shrlnt increased the drying 

hi waa^® 1 shrinkage on firing to ixine 

caustic percentages of 

larger oimnt'f^®®® and increased when 

firing 21! porosity after 

"hen 8odinm®h'^l?®®^-d“”‘* **'® *1®"®**? increased 
hydroxide was used. Tke strength 

following 5,^ '?!2® hy adding the 

solium hidrotld *® !S® f**® plastic stete : ! 

•te, tannml^eM ’ ®’lmate, sodium carbon- i 

. tannic acid. The dry strength of a clay was 
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i"?> 1% of dextrin. The aifditio^of 

1% of sodium hydroxide caused the 

tougher in the plastic condition and som^what^Me 

“if ^ “omming was caused by tht 

if 1% of dextrin was added. The d^ing 
®®j ’®®*®’’ of plasticity were incSied^ 

The grinding’ 

Ihe strength of the clays after firing to cone 2 was 
increased considerably by these tre^ments 

— H. S. H. 

* loffir^brick.J; Standardha- 

S: Rof -h -Com^ilU of 

Discordant results are obtained . for the after- 
contraction of a firebrick when the tests are made 
fording to the stendard specification meth^ 

tor thrt®e8t''®the'' •’y whole bri^ 

ror tne test the chief source of error being the 

^slocation of the surface of the brick after firing 
o“ fhe specimen to be tertS 
and the distance between them measured with a 

bliJk for®+“‘®'k“°‘’® ’’®^v''* heating the 

OwiL to the m“"® ^''® ^.poofhod temperature. 

furo"?e small ®^“®’ *’'■■”8 laboratory 

remlt?than the wR il’^f®®®!- ®’''®a “ore concordant 
f2r ^^^'ole bricks, and are recommended 

tor use in carrying out the test. Different brtoS 
from the same batch exhibit differences in after- 

ma“nutoctore -h“ S.”h®“ *''® 

lie/ractop maierialt ; Thermal conductivity of 

feiapcrofurei. A. T. Green. Report of 
the w"®’® Research Committee of 

thc‘\'h!.rmar’'‘®s of prcvious experimental work on 
v7n„ K u conductivity of refractories is given. 
Nine bricks, placed with their lengths along the 

war'^Ti “h ^®®‘’ ®’®'’® 1'“*“ fo torm a 

wall, which was heated by a bauxitic plate heated 

a cartwn resistance furnace, the central brick 
®® ^j® t®®L piece- T^ie temperatures of 
the hot face and of the interior of the brick at two 
nfw“ttr®^*^®f'"®''®c ojeasured with thermocouples 
after the hot face had been maintained for about 
9 hours at itt final temperature. The diffusivitv of 
the material was obtained from the formula ' 

0,-e 

0, ■ 


vv 

•'ft 


■«*dBwhe«B= = 

diffusmty, «,= temperature of hot face, «=temDera- 
uro after ( secs of an isothermal plane at a dis- 
n™” 1^-® .’’‘I* f*®®- Tl*® conductivity w« 
obtain^ by multiplying the diffusivitv bv thj^o- 
duct of the specific heat and the apparent smwfic 
gravit.v of the mateTial. The resulte obtained ^ 
much lower (about pne-half) than those obtatoed W 

silica andl COnductiv^ ot 

silica and fireclay materials increased with rise of 

tcmiwratnre. The conductivity of magnesite was 

Wow^^rtXp" C .firebricks at temperatures 

Dciow juioo t., but it decreased with rise of 
temperature., ’^e variation of diffusivitv %ith 
teraperiiture is shown, and it is suggested that in 

guid?''tn "fh “^si“‘*''®‘,"®®m*’?® is the best 

will el -^1 efificiency of the material, 

*® important factor 
where insulating properties are dedred.— H S H 
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PATSlTg. 

Opal gUat; Composition for . A. L. DuvaI 

d’Adrisn. XJ.8.P. 1,4X9,033, 8.6.22. Appl., 

27.6.21. 

A COMPOSITION to be added to tbe usual glass mix- 
ture comprises a complex fluoride of an amphoteric 
element with an alkaline-earth fluoride. — H. S. H. 

Tungsten or mdtyhdenwn carbide or a mixture of 
their carbides; Manufacture of pieces of any 

desired size or shape of for tools and articles 

of oil kinds. Lohmann-Metali, O.m.b.H. £.P. 
157,749, 10.1.21. Conv., 29.1.14. Addn. to 
157,747 {cf. 6.P. 289,066; J., 1916, 423). 

The moulded articles are produced from the 
powdered carbides by pressing in iron matrices, 
and after removal from these are heated in a 
reducing atmosphere to very near the melting 
point of the carbides. — H. S. H. 

Refractory material and process of making the 
same. C. A*. French, Assr. to International 
Harvester Co. P.S.P. 1,418,372, 6.6.22. Appl., 
14.6.20. 

A EEPBACTonv compound is formed essentially from 
zirconium oxide and steatite. — T. A. 8. 

Refractory material and process of making same. 
K. W. Hull. U.S.P. 1,418,648, 6.6.22. Appl., 

9.4.21. 


heated regeneratively. The. cooling is effected and 
controlled by shutting off the gas and admitting air 
through the regenerator last heated by waste gases, 
' so that this air is strongly heated before it comes in 
contact with the goods, and cools them gradually. 
The air is then passM into the regenerator of 
another kiln. When one regenerator can no longer 
supply air at a temperature snitable for cooHng the 
goods it is replaced by another regenerator, so that 
the cooling is effected at any desired rate without' 
tbe goods being in contact with cold air. (o) In the 
plant describe under (a) the regenerators are 
placed parallel to and alongside the burning 
chambers and are connected with the latter at the 
top. The gas to be preheated thus flows upward 
through the regenerator, then downward through 
one compartment of the burning chamber, upward 
through the other, and finally downwards through 
the ri^enerator on the other side, (n) The con- 
struction of the kiln is modified so as to convert it 
from an intermittent to a continuous tunnel kiln 
and regenerators are provided in the cooling none 
at each side of the kUn, so as alternately to pre- 
heat the cold air required for combustion and with- 
draw heat from the cooling goods. These re- 
generators prevent the hot goods from coming in 
contact with cold air, and the goods are cooled to 
such a degree by the time they reach the exit end 
of the kiln that they can pass out without risk of 
damage. — A. B. S. 


A BEPRACTOEY material for surfaces subjected to 
intense heat comprises waste material left after 
concentrating disseminated chrome ore containing 
a mixture of silica, serpentine, and olivine, and 
united by a binder. — H. S. H. 

Furnace; Seat-treating and method [for 

earthenware}. C. J, Kirk. U.S.P. 1,418,446, 

6.6,22. Appl, 10.2.20. 

The earthenware is fired while traversing a firing 
chamber heated from several separate heat-sources 
regulated independently and creating well defined 
zones of heat, — H. S. H. 

Tunnel kiln. E. P. Ogden, Assr. to J. B. Owens. 

U.S.P. 1,418,669, 6.6.22. Appl., S.U.20. 

A TUNNEL kiln is provided with an auxiliary 
chimney stack or fan, in addition to the main 
one._ Vapours which have been introduced for 
special purposes are removed from the kiln by 
means of the auxiliary stack or fan without inter- 
fering with the main draught. — ^A. B. 8. 


Kiln for burning refractory bricks, especially lime 
bonded silica or Hinas bricks, and other cerami 
ware. H. Koppers. G.P. (a) 347,672, 9.3.18 
(c) 347,674, 20.6.18, an. 

(n) 347,675, 7.1.19. 

(a) Sevebal separate intermittent kilns are si 
arranged that cars carrying the goods to be hurne. 
can be passed into them from a preheating chamber 
and after the firing is completed transferred to i 
cooling chamber. For each preheating chambei 
there are two cooling chambers, in order that th< 
goods may be cooled sufficiently slowly. The firint 
chamber IS divide.! into two compartments by a 
longitudinal partition; one compartment is heated 
on the down-draught principle, and 
through openings in the partitior 

to hompartnlen? 

o the regenerators. On changing the dampers in 

e:er's:r“TB) of 

rev€rsea. (b) Ine bricks or other ware are 
on cars in a twin kiln, to which oSld a ^nd X a« 
tJ“st admitted direct wbiUf »r€ 

p^ through a rekene aL.^/Cwaldr fir's? 
the am only Mid then both air and gls a« p??! 


Ceramic wares; Burning ond apparatus there- 

for. Burning ceramic wares. T. Q. McHougal 
Assr. to Champion Ignition Co. U.S.P u{ 
W 1,416,727, 23.5.22. Appl., 18 

and 28.7.21. 


(a) The goods are passed continuouEly through a kiln 
having a preheating zone, a high-temperature zone 
and a cooling zone, and are maintained exposed to 
radiation from the under surface of the roof of the 
kiln in the higb-temperature zone sufficiently long 
to ensure thorough burning. The under surface of 
the roof is intensely heated by combustion in tbe 
space between it and the goods, (a) A continuous 
kiln has a thin highly refractory carrier forming 
the rapport for the ware, and supporting means on 
which the carrier travels throu^ the kiln, the 
space between these supports and the lower side 
of the carrier being filled with heat-insulating 
material. The supporting means include a highly 
refractory element projecting through the floor of 
the kiln on which the carrier rests directly and 
with reference to which it ia movable.— H. S. H. 

Enamel ■ Process of removing from enamelled 

mefof articles W. E. Patch. U.S.P. 1,416,865, 

23.5.22. Appl., 28.7.21. 

The raamel ie removed by heating the ware in a 
closM oven to a temperature above the original 
baking temperature.— H. S. H 


feeding molten . F 

O Neill. E.P. 179,977, 12.1 and 26.5.21. 


Pug mills Uor day mixtures}. T. C. Fawcett, Ltd , 


UL-BDILDinG MATEBIALS. 

Patents. 

Wwd and tbs like; Protecfively frealin.; ■ 

Protectively treating mofers.^, A. Arent, itssr. 
JO, A. Arent Laboratories, Inc. U.S.P. (*> 
lj^418,e09 wd W 1,418,610, 6.6.23. Appl , 
14.11.19 and 9.e.». 

(a) Woody materials are treated with a tarry solu- 
tion containing a toxic and fire-retarding metal 
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oompoond whi<^ ii cs^d>le of fardroMi to yidd a 
oompoand of the metal iniolnble in water, (e) 
Sfaterial ia treated with a aolution of antimony tri- 
chloride in benzene. — A. J. H. 

Wood; PrefenaHon of . Impregnati^ leood 

[leit^ oilj. Ostpreiusiache Imprannierwerke 
a.in«:H. G.P. ( a ) 347,831, 21.6.14, and (b) 
347,632, 1.9.15. Addna. to 345,704 (J., 1^,296 a), 
(a) Wood, auch as pine, oak, and beech, which does 
not readily absorb liqnid material, is anbjected to a 
high vacuum bdore steeping in tar oil in the process 
described in the chief patent. For example, pine 
wood is maintained for 1 hr. under vacuum in a 
suitable vessel, and hot oil is admitted into the 
vessel while still under vacuum. After increasing 
the pressure to normai, the residual oil is removed, 
and the wood ia treated with steam for 1 hr. at 
2 atm. pressure, then with hot oil at 10 atm., and 
is finally subjected to a high vacuum for 1 hr. 
(a) Wood is impregnated with oil by treatment with 
oil vapour or atomised oil mixed with steam or air 
which is charged under pressure into a vessel con- 
taining the wood. — L. A. C. 

[Uagntsium oxychloride] material; Proeeu for 

manufaeturiTig taitable for mall covering, 

patty, or the like. K. Wolf, Assr. to Eiektro- 
Gsmose A.-G. U.S.P. 1,418,896, 6.6.22. Appl., 
1 . 8 . 21 . 

8ra E.P. 178,320 of 1921; J., 1922, 417 a. 

Gas- fired shaft f-umaees. G.P. 351,195-6. See I. 

Bitaminoas products, fell, etc. U.S.P. 1,417,835 
and 1,417,837-41. See IIa. 

Distilling peat and the like. E.P. 180, 081. See Ub. 

Granulating slag. E.P. 180,479. See X. 
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Iron ores; Sintering of . K. End«ll. Mitt. I 

Kaisor Wilhelm<Iiist. Eisenforsch. Dusseldorf, i 
1921, 3. 37—43. Cheni, Zentr., 1922, 93» II., - 
1164. ' 

To determine the sintering temperature of iron i 
ores, the physical properties of Sto ores were ! 
examined after finding them to pass through a ; 
sieTe of 4900 holes per sq. cm. and heating test | 
portions for 3 hrs. at 000^, 800<>, 900^, and 1100® C. ! 
Density determinations showed that only limonite 
that contained considerable quantities of geU 
underwent any appreciable shrinkage and diminu- 
tion of density. Direct obserTation of the sintering 
process by means of the ** heating microscope” 
{cf. J., 1921, 394 a) gare the best results with partly 
colloidal ores, hut was useless with others, while 
measurements of the contraction and porosity as 
applied to {grande waro^ were generally applicable, 
as immediately sintering commence a sharp 
change was noticed in these properties. *^e com- 
nencement of the reaction between ferric oxide, 
silica, and lime was determined by solubility 
measurements; calcium ferrite begins to form, in 
the absence of silka, at 600® G. ; the latter is 
PjMent, however, it appears to have a greater 
amuity for lime tnan haa Terrio oxide. — A. B. P. 

iron; Comparison of shaft and open top 

furnaces in the manufaeturs of tUctrieaUy 

gom. iron ort. R. C. Gosrow. Trans. Amer. 
fiiectrochem. Soc,, 1922, 63—74. [Advance copy.] 
The prinoipiU disadvantages of the Itack typo of 


furnace are that the stacks may freeze up; the 
charge is subject to hang-ups” and slips and 
segregation of the constituents ; the pressure at the 
base of a stack crushes the fuel and interfere with 
the conductence; the charge is subject to bridging; 
no direct indication of the conditions inside the 
furnace is obtained. The contention that reduction 
is accelerated by the use of stacks is not proved. 
In the open-top furnace there is greater freedom 
of working and more accurate control. The charge 
travels a shorter distance, and the feed is through 
an overhung trolley provided with a hopper and 
spout. Continuous small charges are properly 
placed and distributed and no packing occuis. The 
gases leave the top of the furnace at low pressure, 
the combustibles burning with a short flame. The 
rectangular shape of furnace seems letter than the 
circular for smelting, the heat being concentrated 
at or near the centre. In the open-top furnace the 
refractories last longer, and with proper feeding 
of the charge the loss of carbon is small. Open-top 
furnaces of 7000-;~10,000 kw. capacity are advo- 
cated. A comparison of carbon and graphite elec- 
trodes shows several advantages in Favour of the 
latter. The average production cost per ton of iron 
ia estimated on 1920 conditions as $39*66 for a plant 
with a capacity of 20,000 tons per year. — T. H. Bu. 

Cast iron; Carburisation tn the manufacture of 
synthetic -* — . C. E. Williams and G. B. Sims. 
Trans. Amer. Electrochem. Soc., 1922, 157 — 176. 
[Advance copy.] 

The carburising action of different forms of carbon 
increases with the density of the carbon and 
decreases as the ash content increases. Graphite 
gare the best results of all forms tried. The ]pre- 
sence of slag decreases the rate of carburisation, 
the action being more effective as the acidity of the 
slag increases. Lime slags counteract the deleter- 
ious effect of high ash content. Silicon carbide in 
the inexpensive form of firesand is an excellent 
medium for adding both carbon and silicon to iron, 
but is generally used with coke to prevent the 
introduction of too high a percentage of silicon. 
Silicon and phosphorus have no effect on the rate 
or degree of carburisation, but may slightly 
decrease the total carbon content of the pig iron. 
Manganese increases the rate and degree of car- 
burisation, but the effect is small for ordinary 
contents of manganese in iron. Sulphur probably 
decreases the rate and degree of carburisation. No 
noticeable effect on carburisation was observed on 
increasing the temperature from 1350° to 1450® O. 

— T. H. Bu. 

Carbon in metals; Diffxssion of and mixed 

crystals of iron. G. Tammann and K. Schdnert. 
Stahl u. Eisen, 1922, 42, 654—659. 

CcavBs indicating the depths of the cementitic, 
pearlitic, and hypo-eutectoid layers when iron ia 
carburised for 2 hrs. at different temperatures in a 
mixture of hydrogen and hexane vapour were found 
to be continuous. The coefficient of diffusion of 
carbon in iron as determined by different observers 
varies considerably and is dependent on factors not 
brought out in the analysis of the iron. The author 
attributes the differences to the influence of thin 
films of material between the crystallites of iron. 
On dissolving iron these intercrystalline films are 
destroyed, but in the case of cadmium and *inc 
the network of intercrystalline material may be 
isolated. The addition to iron of molybdenum, 
tungsten, nickel, cobalt, manganese first 

increases and afterwards diminishes the depth of 
penetration of carbon: vanadium Md antimony 
have no appreciable enect, wd silicon and alu- 
minium diminiab the penetration of oarbon. 

— T. H. Bu. 
a2 
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[jS^eei] furnace practice; British Siemens . F. 

Clements. Iron and Steel Iiut., May, 1922. 

[Advance proof.] 

The balance of tbe chemical operations in a 60-ton 
Siemens furnace hearth was investigated, a notable 
feature being the relatively large extent to which 
carbon, silicon, phosphorus, and manganese are 
eliminated during the melting period. The heat 
balance was deduced from the chemical balance. 
The overall thermal efficiency amounts to 16*98%. 
The beat losses due to radiation from bath and port 
en^ (44*2%), from regenerators (15*5%), and from 
flues (4*1%), and heat lost with the gases to the 
chimn^ (36*2%). were estimated, and the heat dis- 
tribution throughout the system was determined for 
a selected half hour during the working period of 
a heat. A higher average temperature in the 
furnace hearth is desirable and this will be best 
attained by reducing the quantity of air admitted. 
The efficiency of the system of regeneration is 
critically iscussed. The mean temperature varia- 
tion in the chequers should only be about 100® C. 

deductions made are confirmed by the data 
obtained from detailed schedules of British Siemens 
furnace practice. A design for a 100-ton furnace is 
suggested. The usual positions of gas and air 
uptakes are reversed. The gas reverse valves are 
as near the regenerators as possible and shut off the 
supply to the furnace while reversal takes place. 
The air reverse valves are water-sealed. A strong 
case may be made out for automatic reversal. The 
fuel consumption used in the calculations was 
3 cwt. per ton of steel, but if radiant heat losses 
were prevented as suggested it is probable that 
the consumption would not be greater than 2 cwt. 
per ton of metal. — ^T. H. Bu. j 


Martin [open-hearth steel"] process; Influence of the \ 
difference in height of, and distance between, the I 

producer and furnace in the . E. Maurer \ 

and R. Schrodter. Mitt. Kaiser Wilhelm-Inst. j 
Eisenforsch. Diisseldorf, 1921, 3, 21 — 36. Chem. ! 
Zentr., 1922, 93, 11:, 1165. j 

A DECBEASE in gas pressure between the producer | 
and the furnace is avoided and the lowest pressure ! 
obtained in the producer if the gas-mains are of ' 
uniform cross-section and have no bends and the I 
producer is only sufficiently high to avoid ground i 
W'ater and transport difficulties. Except for the i 
eff^t of the jdditional friction, the length of the ! 
maiM has no influence on the pressure, if they are I 
straight, but to overcome any trouble likely to be ^ 
caused by occasional pressure changes the furnace j 
should bo provided with a preesure-equaltsing | 
chamber. The heat losses in the mains may he ' 
reduced by reducing the surface in contact with the ’ 
gas, e.g., by shortening the mains, or by covering ' 
them with a good heat-insulating material, but 
heat losses caused by settling of dust and soot, 
chiefly behind the dampers and in places where the 
cross-section or direction of the mains change, are 
unavoidable and are influenced by the nature of the 
coal. The energy content and significance of the 
physical and chemical properties of producer gas 
for regenerative heating are discussed. — A. R. P. 


Austenitic steel; Arrangement of the iron atoms in 
. F. Wever. Mitt. Kaiser Wilhelin-Inst. 
Eisenforsch. Diisseldorf. 1921, 3, 4&-58. Chem 
Zentr., 1922, 93, II., 13^57. 

The X-ray ipectrum of o-iron shows it to possess a 
space-oentTod cubic lattice, the side of the elemen- 
tary cube being 2-85xl0- cm., while the y-iron in 
homogeneous auatemte has a cubical face-centred 

nf Iv I'’”®* *’>8 eWntary 

umt of which Tanes between 3'66xl0- and 3-60 x 
10 cm., according to the nature and quantity of 
the aUoying elements in the steel. Cooling in liquid 
air oadses the austenite to he transformed partially 


into martensite with £inH^tan€»ouB diminution in 
the grain-size of the remaining y-iron. Martensite 
contains a-iron, and the cause of austraitic steel 
becoming magnetic on cold defonnation is shown to 
be the partial transformation of y-iron into 
a-iron, the grain-size being probably less than 
10'* cm. The transformation of a steel containing 
1*9% C and 2*1% Mn into troostite by annealing 
above 300° 0. is due to the alteration of the 
y-lattice into the o-lattice in the very fine-grained 
metal. — A. B. P. 

Case-carburising ; Selective . W. P. Wood and 

0. W. McMullan. Chem. and Met. Eng., 1922, 
26, 1077—1080. 

The protective action against case carburisation of 
a large number of non-metallio coatings was tried. 
The protective coatings consisted chiefly of a solu- 
tion of sodium silicate mixed with clay, flint. 
asbcstcMS, etc. A mixture of powdered asbestos ana 
sodium silicate was found to give the best results, 
and after treatment may be reinoved by quenching 
in water, or by immersion in molten sodium 
hydroxide. The use of non-metallic protective coat- 
ings is not so generally applicable as an electro- 
lytic deposit of copper. A deposit of copper by 
simple immersion, owing to its porosity, does not 
afford satisfactory protection against case-harden- 
ing. — C. A .K. 

Steel; Effect of sidphur on rivet . B. E. 

Tlium. Chem. and Met. Eng., 1922, 26, 1019— 
1024. 

The author gives a r^um4 of a preliminary report 
of a joint committee of the American Society for 
Testing Materials and the U.8. Bureau of Stan- 
dards on the effects of phosphorus and sulphur in 
steel. Steels containing about 0*11% C, 0*43% Mn, 
0]0X% P, and from 0'D28 to 017% S were made into 
rivets and the latter were subjected to the usual 
forge and mechanical tests. Tho presence of 
sulphur up to 0*10% did not affect the hot or cold 
shortness and had no appreciable influence on the 
hardness. The tensile strength was decreased 
200 lb. per sq. in. for each additional 0 01 % S up 
to 0*10%. The maximum sulphur content now 
allowed in structural steel rivets *(0’045%) is at 
least 0 01% below the point at which sulphur will 
prove harmful to the strength of a well-made rivet 
steel. — C. A. K. 

Slag; Estimation of in steel. F. WUst and 

N. Eirpach. Mitt. Kaiser Wilbelm-Inst. Eisen- 
forsch. Diisseldorf, 1920, 1 , 31 — 38. Chem. 
Zentr., 1922, 93, II., 1070—1071. 

A SOLUTION of bromine in aqueous pota.esinin 
bromide was found to be the most efficient solvent 
for the iron in the determination of slag in steel, 
but the addition of oxalic acid to prevent the pre- 
cipitation of basic salts caused solution of a portiun 
of the silica, thus yielding low results. The method 
adopted was as follows: Steel filings (5 g.) were 
heated to 70° — 80° C. for 4 hrs., with intermittent 
shaking, with 200 c.c. of a solution of 200 g. of 
bromine and 400 g. of potassium bromide in 1 1- 
of water. The solution was filtered and the residue, 
after washing with a solution containing 100 c.c. of 
water, 6 c.c. of sulphuric acid, and 1 g. of potas- 
sium bichromate, was dried, ignited, and weighed. 
Application of the method to the various structural 
constituents of steel showed that iron carbide, 
phosphide, and sulphide, and manganese in the 
amounts usually present dissolve under these con- 
ditions; nickel is partially oxidised. The presence 
of carbon, silicon, manganese, and chromium causes 
erroneous results, and ne^les of iron nitride are 
undissolved. . The method is thus not applicable in 
all cases.— L. A. 0. 



vrt. XII.. 50. X4.J Oi.. X.— METALS j MBTALLUBOY, INCLUDING ELECTRO-METALLURGY. 651 x 


Steels: Magnetic researches of nitrogenised . 

E. Sd. Rep. Tohoku Imp. Umr«, 1922, 

10 . 471 — 478. 

samples of steel containing from 0'084 to 3*02% 
of carbon were pulverised end then nitrogenised by 
heating in a current of dry ammonia gas at 650^ C. 
for periods rarying from 5 mins, to 15 hrs. After 
treatment the sur^oe of the steel varied in colour 
from silver grey to dark grey, according to the 
duration of nitrogenation. The samples were then 
submitted to magnetic analysis. It was observed 
from the change of intensity of magnetisation with 
temperature that four transformations were possible 
at 250®, 350®, 470® and 620® C.. respectively, the 
actual number of these transiormations taking 
place in any given sample depending upon the com- 
pt^ition. The magnetic transformation at 250® C. 
is due to the compound Fe,N, that at 470® C. to 
FcijN, whilst the transformations at 350® C. and 
620® C. are attributed to two double carbides of 
iron and nitrogen termed o and respectively. 
On heating to 700® C. the nitrides of iron are 
rapidly decomposed into nitrogen and ferrite, the 
gaseous nitrogen escaping. — J. B. F. 


Brazed joints; Vip-brazing u*ith 80:20 brass and 

the heat-treatment of E. V. Schaal. 

Chem. and Met. Eng., 1922, 26, 1121—1125. 
Preheatiko to a dull red heat just before brazing 
is desirable, *hut a higher temperature or continued 
heating should be avoided on account of oxidation 
of the surfaces to be brazed. The parte to bo brazed 
should be coated with a paste made of borax and 
boric acid to prevent oxidation during preheating. 
Borax gives the best joints when brazing with 
80:20 brass, but should be used in conjunction with 
a cooling flux, preferably of boric acid, in order to 
prevent surface oxidation. The proper brazing 
temperature is 1850® F. (1000® C.). The beet joints 
are obtained when the surfaces to be brazed are 
fastened close together without the use of shims 
or spacers. The strength in pure tension of jointe 
made with carbon steel untreated is approximately 
equal to tb^strengtb of the brass in tension; that 
of nickel s tuJ l^oints heat-treated is nearly twice 
the strength of the brass. The strength of the 
joints in pure shear is also approximately equal to 
the tensile strength of the brass. Nickel steel joints 
tested in shear give approximately the same 
results as carbon steel joints. Heat treatment of 
brazed parts was found to deteriorate certain ty^es 
of joints Wzed with 80:20 braas, and no explanation 
of this could be found. Motallographic study of 
brazed joints reveals an intermediate constituent 
between the brass and the steel, which serves to 
bold the brass and steel together in the joint. 

— H. C. R. 

Iron and steel [flolronMed] sheets; Method of 

determining the spelter coating on . D. M. 

Strickland. Amer. Soc. for Testing Materials, 
June, 192S. [Advance copy.] d pp. 

A METHon, which may ho used as a field method, of 
determining the wei^t of zinc on galvanised 
articles depends on the increase in temperature of 
the solution when the zinc coating is dissolved in a 
known quantity of hydrochloric acid. The volume 
of acid used (lOG— 300 c.c.) regulates the conversion 
factor, i.c,, the value in grams for each 0*1® C. 
increase in temperature. Elution of the zinc is 
^ rapid that the maximum temperature of the 
solution U reached in 30*— 40 secs., consequently 
radiation does not interfere with t^ accuracy of 
determination. Addition of antimony trichloride to 
the acid is not necessary, as the base metal may be 
attacked slightly without appreciable error. The 


apparatus required is simple and consists only of a 
glass container and a sensitive short-range thermo- 
meter. — C. A. K. 

Copper-zinc alloys; Cold-roUing and annealing of 

. F. Korber and P. J. H. Wieland. Blitt. 

Kaiser Wilhelm-lnst. EUenforsch. Duseeldorf, 
1921, 3, 57—87. Chem. Zentr., 1922, 93, II,, 
1166—1167. 

; The effect of cold-rolling and annealing on the 
; mechanical properties of copper-zinc alloys contain- 
; ing 37, and 40% Zn has been studied. After 
; cold-rolling all three alloys showed an increase in 
; hardness, tensile strength, and elastic limit and a 
' decrease in ductility and resistance to impact, to an 
j extent depending directly on the amount of work 
' done in the rolling. The tensile strength increased 
; proportionally to the degree of rolling, and the 
ductility was especially decreased after rolling to 
reduce the thickness 30^0%, while the Brinell and 
j scleroecope hardness increas^ rapidly at first, then 
i more slowly, and the scratching hardness was un- 
■ affected. The relative alteration in tensile strength 
' and hardness decreased with an increase in the 
! zinc content of the alloys. The direction of rolling 
has a great influence on the ductility and resistance 
to shock, the metal being much more brittle perpen- 
dicular to this direction than parallel with it. 
Annealing at 2(X)®C. improves the elastic and tensile 
properties of the 28% and 37% Zn alloys after 
severe rolling, but has the reverse effect on the 40% 
Zn alloy. Between 250® and 400® C. the tensile 
strength and elastic limit decrease rapidly and 
above 450® C. there is still a slight decrease. The 
test-pieces that bad the most severe rolling had the 
highest tensile strength after annealing, and even 
after the most complete annealing the effect of the 
previous cold-rolling was noticeable. A fall in 
tensile strength on annealing corresponded with 
increase in ductility and a relatively greater 
decrease in hardness and brittleness. There was no 
change in the structure of the metal after anneal- 
ing at 200® C., but at higher temperatures 
rccrystallisatioD, characterised by the disappearance 
’ of slip bands and grain boundaries, commenced. 
The temperature at which this change occurred was 
lower the greater the degree of rolling undergone 
by the alloy, and was below that at which any 
change in the mechanical properties took place. 

—A. R. P, 

Brass: Physical properties of cartridge , C. 

Upthegrove and W. C. Harbert. iVans, Amer. 

Inst. Min. and Met., June, 1922. Min. and Met., 

May, 1922. [Advance copy.] 10 pp. 

Cast brass containing approximately 68*42% Cu, 

, ol'53% Zn, 0'03% Pb, and 002% Fe, was annealed 
and r^ucw in area, and then annealed at different 
temperatures (570°, 650®, and 750® C.) previous to 
the final reduction. The hardness was found to be 
influenced by both the temperature of annealing and 
the degree of reduction. Differences in hardness 
due to reduction disappeared when the metal was 
annealed at 600® — 650® C., and also when the 
degree of reduction was increased. ^Tien annealed 
at 6^)® 0. or above, after reduction in area by 
rolling, the hardness, tensile strength, and elonga- 
tion were independent of the anneal, previous to 
rolling. — C. A. K. 

[RroMM, 5r(?ri.:e<, and ichite metals;] Eapid 

electro-analysis [of ]. KUng and Lassieur. 

Ann. Chim. Analyt., 19^, 4 , 171 — 177. 

SuiTABLS electrolytes from which to deposit copper, 
lead, zinc, tin, and antimony by rapid electrolysM 
' are given, and the following methods for the analysis 
I of alloys containing these* metals are recommended. 
.4nrt/}/»w of brass. 1 g. is dissolved in 5 c.c. of nitric 
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acid (sp. gr. 1'3), the solution diluted to 85 c.Cp and 
electrolysed for 20 mins, with 5 amp., using a 
rotating silver cathode and an iridio-platinum 
anode; copper is deposited on the former and lead 
peroxide on the latt^. The residual liquid is boiled 
with 6 g. of sodium hypophosphite, and 15 c.c. of 
hydrochloric acid is added, a little at a time ; boiU 
ing is continued for 10 mins, to remove completely 
the nitric acid. Caustic soda solution is added till 
the precipitate first formed just re-dissolves, then 
20 c.c. of ammonia, and the cold liquid is electro- 
lysed with 5 amp. for 20 mins., using the coppered 
cathode previously obtained. The zinc deposit is 
re-dissolved by spraying the washed cathode with 
10 c.c. of 25% sulphuric acid, the solution is treated 
with caustic soda till the precipitate re-dissolves, 
then with an excess of 5 c.c. of acetic acid, and 
electrolysed as before, the zinc deposit being 
weighed this time. Analysis of bronze. 1 g. of 
alloy is dissolved in nitric acid containing 3 g. of 
crystallised aluminium nitrate, the solution is 
evaporated to dryness, and the residue heated for 
some time at 110'^ C., then digested with warm 
water and a little nitric acid. After addition of 
2 g. of sodium nitrate the liquor is electrolysed as 
described above for copper and lead. The spent 
electrolyte is treated with 20 c.c. of strong hydro- 
chloric acid, 4 g. of hydroxylamine hydrochloride, 
and 10 g, of ammonium oxalate, and electrolysed for 
15 mins, with 5 amp. to dep^it tin. Analysis of 
white metal (copper, lead, tin, antimony alloys). 

1 g. is dissolve in hydrochloric acid and potassium 
chlorate, the solution is diluted to 100 c.c., made 
neutral to methyl orange with caustic soda, treated 
with 4 — 5 g. of tartaric acid, cooled, and transferred 
to a waxed conical flask, 10 c.c. of hydrofluorio 
acid is added and, after 30 min., 10 g. of sodium 
acetate crystals. The solution is dilutS to 300 c.c. 
and saturated with hydrogen sulphide, and the 
precipitated load, antimony, and copper sulphides 
are collected, washed, and digested with 80 c.c. of 
sodium sulphide solution (sp. gr. M4). The 
solution is nltered, the filtrate diluted to 150 c.c., 
treated with 4 g. of potassium cyanide, and electro- 
lysed for 20 min. with a current of 3—4 amp. to 
deposit the antimony. The insoluble sulphides are 
dissolved in nitric acid, and the solution electrolysed 
for copper and lead as described above. The hydro- 
fluoric acid solution containing the tin is treated 
with 10 — 15 g. of boric acid, transferred to an un- 
waxed beaker and boiled to expel hydrogen sul- 
phide. The separated tin sulphide is dissolved, 
without filtering, by addition of hydrogen peroxide, 
the solution is cooled, treated with 20 c.c, of hydro- 
chloric acid and 4 g. of hydroxylamine hydro- 
chloride, and electrolysed for tin. — A, R. P, 


Manganese-bronze ; Occurrence of blue constituent 

in high-strength , E. H. Dix, jon. Trans. 

Amer. Inst. Min. Met. Eng., May, 1922. 
[Advance copy.] 16 pages. 

In the manufacture of manganese-bronze, a third 
constituent, haying a characteristic clear blue 
colour, appears in the complex when sufficient 
hardening elements (aluminium, tin, iron, mangan- 
ese) are added to produce a bronze of high tensile 
strength. The separation of this constituent is 
strongly influenced by the presence of iron, and it 
IS precipitated from a copper-rich solid solution bv 
the addition of zinc; it is therefore probably a 
solid solution of iron and copper, possibly contain- 
ing also some tin, aluminium, or manganese. In 
the microstructure of manganese-bronzes this con- 
stituent appears, in unetened specimens, to he of 
a d^per blue colour than either the S-constituent 
of the copper-tm eenes or the y-conatituent of the 

is rapidly d£ 

solved by ammoniacal hydrogen peroxide, 

the new constituent is hardly attacked. The 


S resence of this oonstituent in roascmahle amomits 
oes not cause brittleness, nor does it reduce tiie 
elongation or tensile strength, although it is much 
harder than the a-fi matrix. It cannot be dissolTed 
by annealing for 8 hrs. at 860° 0., followed by 
quenching or slow cooling. — A. R. P. 


Nickel and monel Imetal] icires; Some electrical 

properties of . M. A, Hunter, F. M. Sebasti 

and A. Jones. Trans. Amer. Inst. Min. and Met. 
Eng., June, 1922. Min. and Met., May, 1922. 
dvance copy.] 6 pp. 

Two samples of nickel wire obtained by the direct 
rolling of electrolytic nickel without melting the 
metal had specific resistance 7*55 and 7*60 respec- 
tively. Metal which had been melted and subse- 
quently drawn into wire in no case ^aVb so low a 
value. The addition of 1% of cpbalt, iron, or man- 
ganese raised the specific resistance to 8*38, 8*82, 
and 9‘41 for the respective elements. In order to 
obtain a nickel wire with the highest possible tem- 
perature coefficient of electrical resistance^ the 
nickel must be the finest available, the addition of 
manganese must be as small as is compatible with 
^>od forging qualities, and the molten metal should 
be exposed to the effect of the furnace gases for as 
short a period as possible, ^e values for the 
specific resistance (onms per mil.-ft.) at 20° C. of 
commercial metals examined are: Nickel grade A 
64, grade C 84, grade D 117 ; monel metal 268. 

A. K. 

♦ 

Alloys of aluminium and zinc. T. Hemmi, Kogyd- 
Kwagaku Zassbi (J. Chem. Xnd., Japan), 1922, 
25, 611—524. 

Thb author studied the equilibrium diagram of 
aluminium-zinc alloys, especially of alloys ri^ 
in aluminium. Thermal and microscopical ex- 
amination of the alloys rich in aluminium 
gave no decisive data, but measurement of the 
electrical resistance of quenched specimens re- 
vealed fairly well the field boundaries in the 
dia^am. Mechanical tests were made on chill and 
sand castings of alloys containing up to Zn. 
Aluminium dissolves zinc up to a coDoentration of 
30% at ordinary temperature, fonniig a stable 
solid solution y. The range 42— 78i|^ Zn b a solid 
solution 8, which is unstable below 256° C., and 
easily decomposes into two different phases, y and a. 
A field of the mixture (y+S) existe between the 
regions of y and 5 above 256^ C. When annealed 
below 256° C., the compound, AlaZn,, which 
assumes a dendritic structure in casting, decom- 
poses into a duplex structure of • and y. The 
presence of silicon, contained in aluminium as an 
impurity, causes a series of arrests in cooling alloys 
containing up to 70% Zn. The results of the 
mechanical tests show that the upper limit for 
addition of zinc to pure alaminium for light cast- 
ing is 25%, the limit being within the range of 
solid solution y. The density and hardn^s increase 
linearly with the zinc content, some examples being 
as follows : 


Chiu cast 
Sand east 


Bastte Tanslld Efeng. Bad. 

Zinc limit, ftnagUi, on of Brfaell Sp. 
% kg. per kg. per 60*8 mm. area baidneas. gr. 


loss 

M.ma 

10*48 

iq. nun . 
18*88 

% 

14 


60 

2-94 

1»*42 

18*60 

28*40 

8*6 

11*8 

81 

30d 

86 - S 7 

18*48 

20*00 

2*0 

8*07 

80 

8*55 

»*»7 

12*00 

14*7 

8*2 

10-0 

88 

2-88 

16*61 

17*87 

10*88 

1*8 

8*7 

81 

807 

88 M 

18*28 

25*8 

1*8 

1*7 

74 

340 


— K. K. 


Aluminium; The hydroehlorie acid teet Uor resiat- 

ance to corrosion'] for . F. Ifirlius. Z. 

Metallk., 1922, 14, 233—244. 

Th* test is carried out by obaerring the time taken 
to reach the maximum temperatore when a atrip pj 
the metal b placed in 20 c.c. of hjwirochloric acid 
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(coataining esaotlj 100 g. HQ per 1.) at 20^ 0. 
The increase in temperature divided by the time 
tafc^ to reach the maximnm is called the ** reaction 
number '* of the metal. The metal surface must be 
clean and slmuld be scrubbed with soap and dried 
before carrying out a test; even after this treat- 
ment a different result is obtained in two successive 
tests on the same specimen, due to the surface 
covering being in a different physical state to the 
body or the metal. Cast or annealed metal has a 
higher reactivity than metal that has ^en cold- 
drawn or rolled. Commercial aluminium alloys may 
be divided into four classes, those, e.g., aluminium 
free from iron, which have a reaction number lower 
than 4; those for which the number is between 4 
and 10, technically pure aluminium, aludur, 

and durinmin ; those tor which the reaction 
number is between 10 and 20, e.g., alloys containing 
1 — 3% (ff iron and silicon, and those with a number 
higher than 20. Electrolytic oxidation of alumin- 
ium in saturated boric acid and borax solutions 
and, more especially, in fused potassium nitrate, 
lowers the reactivity of the metal very consider- 
ably; thus a specimen treated by the latter method 
had a reaction number of only 0*01. — A. R. P. 

Metals and cdloys; Density deiermiTiations an 

at high temperatures. 11. systems copper^ 

antimony, copper-zinc, and zinc-aluminium. K. 
Bornemann and F. Sauerwald. Z. Metallk., 
1922, 14 , 254-258. (Cf. J., 1922, 42Xa.) 

Thb density and speciffc volume together with data 
on the contraction on cooling of alloys of the 
systems copper-aatimonv, oopper-zioc, and zinc- 
aluminium have been determined and tabulated. 
The temperature coefficient of expansion of liquid 
alloys in the first-named system falls from the 
antimony end to a point corresponding to the com- 
pound, OUaSb, after which it rises more sharply. 

In the copper-zinc system there is an inflexion m i 
the curve at a point corresponding to the com- 
pound, Ou,Zn«. The specific volume of the alloys 
of sine and aluminium in the liquid state may be 
calculated by the rule of mixtures. — A. R. P. 

Aluminium . alloys, especially duralumin; Analysis 

of , F. da Costa-Vet. Chem. Weekblad, 

1922, 19 , 249—251, I 

DuBAiiViaN contain^ besides aluminium, copper | 
3’5— 4*6, manganese 0*5 — l Oj and magnesium 0*5%. j 
In precipitating iron, aluminium, and manganese j 
in toe usual way, care must be taken to kmp the I 
magnesium in solution ; the precipitation is \ 
repeated, and filtration must be rapid each time, j 
Some manganese left in solution is weighed with | 
the magnesium as pyrophosphate, and afterwards | 
estimated by re-dissolving the phosphates and | 
titrating with permanganate. (C/. J.C.S., July.) i 

— S. I. li. ! 


when maintained at a constant temperature for any 
time. This contraction is greater and more rapid 
the higher the temperature, but it takes place even 
at room temperature. The same phenomenon is 
observed in the case of the tin-lead-bismuth 
eutectic. This alloy, on heating, has a constant 
coefficient of expansion up to 80^ C., after which 
the coefficient falls to a minimum at ^*9^ 0., then 
rises to a maximum at 112*8° C., and again falls to 
a constant value somewhat higher than the first, 
at 140° C.— A. B. P. 

Magnesium-cadmium alloys. L. Guillet. Rev. 

Met., 1922, 19. 359—365. 

Magnesium and cadmium form a continuous series 
of solid solutions and one compound, CdMg, melting 
at 427° C. and soluble in all proportions in either 
metal. The solidus is very close to the liquidus and 
hence the alloys are very uniform in character, 
although at ordinary temperatures there are 
several different solid solutions characterised by 
different electrical conductivities and hardness. 
No change in the latter property is produced by 
quenching or by quenching and ageing at any tem- 
perature, and the magnesium-rich solid solutions 
are malioable either hot or cold, but alloys contain- 
ing about 6—^2% Mg are brittle at ordinary tem- 
peratures althou^ they are capable of being forged 
at 300° 0. Small quantities of cadmium increase 
the Brinell hardness of magnesium from 32 to 60 — 
65.— A. R. P. 

Non-ferrous metals; Gas absorption and oxidation 

of . B. Woyski and J. W. Broeck. Trans. 

Amer. Inst. Min. and Met. Eng., June, 1922. 
Min. and Met., May, 1922. [Advance copy.] 

8 pp. 

Thb discoloured fracture of a non-ferrous aUoy, 
usually considered to be due to oxidation, is 
believed to be rather the result of a reducing 
atmosphere. Castings produced from a sealed 
Detroit arc furnace always showed a discoloured 
fracture, but a normal casting was obtained from 
a ventilated Detroit furnace, or from the Baily 
furnace, which is not air-tight. Discoloration has 
also been observed in bearings poured from open 
flame furnaces with decidedly reducing flames. 
Aluminium-bronze is very susceptible to gassing, 
but by using oxidising conditions in oil furnaces 
gassing can be prevented entirely. An oxidising 
condition in the furnace is less troublesome than 
a reducing atmosphere, provided that the metal is 
protected by a thin layer of mineral flux. The loss 
of metal is not appreciably greater and there is a 
saving in time and fuel. The one^ condition of 
success is that the metal must be stirred to bring 
the oxides in contact with the flux, because the 
specific gravity of some oxides is greater than that 
of the metal. — C. A. K. 


Binary aUoys [of lead, tin, and bismuth] ,• Volume i 

changes of . K. Giloert. Z Metallk., 1922, 

U. 245—263. I 

Tbb coefficient of thermal expansion of tin-lead | 
alloys remains oonatant with rising temperature up i 
to about 170° C., then increaaes rapidly to a maxi- j 
mum at the melting point of the eutectic, and falls 
rapidly to a minimum at about 200° C.. rising 
again to a secemd maximum, which is less than the 
first, between 220° and 230° C. corresponding with 
the melting of Uie excess of tin or lead over the 
eutectic ratio. In the tin-bismuth series the 
coefficient of expansion decreases steadily to a 
uiinimum at the melting point of the eutectic 
(139*8° O.), then increases a little, but almort 
immediate^ deereaaea very rapidly. Al!^ in 
which tin » in ex co as have a negative coefficient 
ateve 100^ 0,, i.e., they expand on further heating. 
Tin-bismnth allo^ uno^go a contraction ii volume . 


Tungsten ores of Boulder County, Colo.; Treatment 

of the . [.Ifwfi/sts of ferrofungsten and 

tungsten povder.'] J. P. Bonardi and J. C. 
Williamp, Bull. 187, U.S. Bureau of Mines, 
1921. 79 pp. 

Thb tungsten ores of Boulder consist chiefly of 
fairly well crystallised ferberite in a quarUose 
gangue. The ore is crushed and concentrated on 
jigs and tables in the usual way, and the concen- 
trates, if tin or other objectionable impurity is 
present, are treated electromagnetically for 
production of a ferberite concentrate containing 
65 — 70% WO,. Full details and flow sheets of the 
methods used at different mines are given, m well 
as descriptions of the methods used in working up 
the concentrates into ferrotungsten, tungsten 
powfter and tunntio acid. The feirotun^ten 
produced assays 70 — 80% W, <1%C, <0'6% Mn, 
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<1% Si, and nat more than 1'1% S and P together. 
The following method ia recommended for aasaying 
ferrotungtten and tungsten powder, which should 
first be ground to pass a 200-mesh screen. 1 g. of 
the sample is fused for 5 — 7 mins, at 800® C. with 
0 g. of sodium peroxide in a nickel crucible, the 
cold melt is leached with water, and the solution 
treated with an excess of hydrochloric acid and 
boiled. 40 c.c. of cinchonine solution (50 g. of 
alkaloid and 160 c.c. of hydrochloric acid in 2 1. of 
water) is added and, after standing over-night, 
the precipitate is collected on a filter, washed with 
weak cinchonine solution, ignited, treated with 
hydrofluoric and sulphuric acids, again ignited, 
and weighed as WO,. Carbon is determined by 
combustion in oxygen, the evolved gases being 
passed through barium hydroxide solution and the 
barium carbonate produced weighed. The whole 
of the sulphur in the sample is evolved as hydrogen 
sulphide on treating it with hydrochloric acid; 
this gas is collected in cadmium chloride solution 
and the precipitate is titrated with iodine. 
Phosphorus is determined by fusing 1 g. with 
peroxide as for tungsten. The solution of the melt 
is partly neutralised with hydrochloric acid, the 
ferric hydroxide filtered off, the filtrate acidified 
with 30 c.c. of 40% acetic acid, treated with 2 c.c. 
of 5% uranium acetate solution, a slight excess of 
ammonia, and a further 2 c.c. of uranium acetate, 
and the precipitate is filtered off, washed with hot 
water, and dissolved, together with the ferric 
hydroxide precipitate, in 25 c.c. of strong nitric 
acid and ^ c.c. of water. The clear solution is 
nearly neutralised with 45 c.c. of ammonia (111) 
and treated with 60 c.c. of molybdate solution. 
After 15 mins, the precipitate is filtered off, washed 
with acid ammonium sulphate solution, dissolved 
in ammonia, the solution filtered, and the filtrate 
acidified with sulphuric acid and passed through a 
Jones “ reductor.” The reduced solution is 
titrated with permanganate; the iron factor 
multiplied by 0*0163 gives the phosphorus factor. 

—A. R. P. 

Metals; Acceleration of solution of — in acids by 
reducible compounds. H. J. Prins. Proc. K. 
Acad. Wetensch., 1922, 23, 1449 — 1454. 

The velocity of solution of a metal in an acid may 
be enhanc^ by the presence of a reducible sub- 
stance. Nitrobenzene and benzaldehyde accelerate 
the rate of solution of iron, zinc, lead, tin, copper, 
nickel, aluminium, and silver in a large number 
of acids. In^ the presence of nitrobenzene the rate 
of solution ia increased up to 1000 times. 
increase in the action of the acid on the metal is 
awompanied frequently by an increased evolution 
or hydrogen. Benzaldehyde is selective in its 
action. Benzophenone retards the rate of solution 
of the metal and the rate of generation of hydrogen 
from zinc and acid. — W. E. G. 

Metallic substances; Constitution of . C. A. 

Kraus. J. Amer. Chem. Soc., 1922. 44, 

1216—1239. 


other. The property of metallieity ” is not an 
atomic one; it may be imparted to non-metallic 
elements by combination with other non-metallic 
elements and is due to the presence of uncombined 
negative electrons. The electrons which impart 
metallic properties to an element are those to which 
the chemical reactions of this element with other 
elements are due. The reaction between strongly 
electropositive and strongly electronegative ele- 
ments or groups of elements consists essentially in 
a combination of the negative electrons of the 
electropositive constituent with the atoms of the 
electronegative constituent. (Cf. J.U.S., August.) 

— J. P. S. 

Patents. 

Steel or iron u-ork ; Materiah for and method of 

treating^ or preserving against corrosion 

and rusting. G. H. Howse. E.P, 179,811, 2.5.21. 
Iron or steel is coated with a mixture of an oxy- 
acid of phosphorus, e.g., phosphoric acid, and 
chromium oxide or hydroxide, dissolved in a suit- 
able solvent, e.g., acetone, alcohol; oxide, hy- 
droxide, or chrom.nfe of manganese, lead, or nickel 
may also be added. The metal may be painted 
subsequently. The process is intended to applied 
where corrosion has already taken place, the active 
iron oxide being converted into an inactive condi- 
tion by application of the mixture. — C. A. K. 

Cast iron; Purifying and eliminating ohjec- 

tionable gases and orides. J. R. Billings, Assr. 
to J. R. Billings Iron and Steel Co. U.8.P. 
1,412,077, 11.4.22. Appl, 25.5.16. Renewed 
25.8.21. 

RB.A<:ENTa capable of eliminating hydrogen and 
phosphorus are added to the molten iron, and finely 
divided carbon is then introduced gradually into 
the body of the molten metal. — T. H. Bn. 

[/ron] castings; Method of controlling the condi- 
tion of rendering inallenblel . 0. 

Sowers. U.S.P. 1,417,638, 30.5.22. Appl., 6.4.21. 

An electric current is passed through the casting 
which is heated by resistance only, the electrodes 
or contact pieces l^ing so shaf^ as to cause more 
current to pass throu^ the thicker portions of the 
casting, thus obtaining uniform heating (for 
several hours) to a temperature near that at which 
combined carbon changes to temper and free 
carbon. — B. M. V. 

Ferro-chroviium alloys; Manufacture of . 

W. B. Ballantine. E.P. 179,992, 19.1.21. 

High carbon ferro-chromium is subjected to the 
action cf an oxidising blast while maintained well 
above its melting point in an electric furnace. The 
necessary flux is carried to the metal by means of 
the blast, which may impinge directly on, or at 
an angle to, the surface of the bath. The carbon 
coiRent in a trial was reduced from 5*65% to 
0*25% in 40 mins, when using an air blast at a 
pressure of 8 lb. per sq. in.— C. A. K. 


^Ibtals and intennetallic compounds are salt-lik 
lu character and in liquid ammonia solution tb 
more electronegative metal functions as anion, am 
on electrolysis is depositc 1 on the anode, Th 
multiplicity of compounds derivable from a give] 
pair of metals is explained by the fact that in thei 
compounds the more electronegative elements forr 
complex anions. The energy effect accompanyin 
the formation of metallic compounds U of th 
s^e order of ma^itude as that accompanyini 
tto formation of ordinary salta, and aa in the cas 

greater the mor 

electronegative one element is with regard to th 


Blast furnaces; Method of operating smelting and 

reducing furnaces, more pariicuiarly . H. 

Hoppers. E.P. 150,765, 7.1,21. Conv., 23.10.18. 
A PORTION of the hot gaa evolved in the blast 
furnace is withdrawn from above the blast inlet 
level at a temperature of about 1400® C., and the 
whole or part of this gas is cooled to about 800® C. 
and then introduced again into the furnace at_a- 
somewhat higher level. The temperature wne 
which carbon dioxide has an oxidimiig effect is thus 
eliminated, and a shorter shaft can be used, thus 
reducing the resistance of the charge and conse- 
quently reducing the power required for the blast. 
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Xhe sensible heat taken from the withdrawn gas 
Ls utilised for preheating or drying the charge. 

— T. H. Bu. 

Method of extracting from lead-slags, 

zinc^etori residues, poor zinc ores or the like. 
Bheinisch-Nassauische Bergwerks- und Hutten- 
A.-G., and A. Spieker: E.P. 160,455, 17.3.21. 
Conv., 17.3.20. 

TSB finely ground residues are briquetted with 
lime or silica in such a proportion that the resulting 
alag is either very basic or very acid and of a high 
melting point. The resulting briquettes are I 
smelted in a shaft furnace, whereby the zinc is j 
r^uced and volatilised only when the briquettes j 
reach the hottest zone, and a slag is obtained con- j 
taining leis than 0’5% Zn. — A, R. P. I 

Zinc ashes or zinc oxide containing chlorides; ; 

Method of working [for the recovery of 

aincl. Oberschlesische Zinkhiitten A.-G. G.P. ; 
350,702, 14.4.21. | 

Thb ashes or other material containing zinc oxide ; 
and chloride are mixed intimately with calcined ; 
limestone or dolomite dust and water before reduc- ! 
tion. The calcium chloride so formed is only de- \ 
composed at a very high temperature and does not | 
interfere in the subsequent reduction. — A. R. P. ; 

Process for the reduction of [ | 

from tfa] ores. C. A. Stevens, Assce. of C. G. : 
Collins. E.P. 160,760, 14.2.21. Conv., 26.3.20. : 
The ore, ground to pass a 20- to 40-inesh screen, is ; 
mixed with about 5% of its weight of carbon, 3% 
of sodium chloride, and 2% of sawdust impregnated 
with alkali, and the mixture is heated in a closed 
furnace to about 1400*^ F. (760'^ C.). The sawdust 
may be replaced by oxalates. — A. R. P. 

Chromium or alloys of chromium; Method for pro- 
ducing . AKtiebolaget Ferrolegeringar. 

E.P. 163,263. 23.4.21. Conv,, 12.5.20. Addn. to 
135,187 (J., 1921, 86 a). 

.Vt the end of the bossemerising process for the 
production of chromium alloys, the slag becomes 
relatively rich in chromium. This slag is retained 
in the furnace during the early part of the working 
of the following charge and when the removal of 
silicon has proceeded to the stage at which the 
content of chromium in the slag is at a minimum, 
the highly silicious, low-chromium slag is tapp^ 
off. The oxidation of silicon is then complete in 
the furnace, with the addition of b.asic materials 
if necessary, and the smaller quantity of high- 
chromium slag formed is used in the working of 
the following charge. — C, A. K. 

Copper rnicArc^, and lead} ores; Treatment of 

oridtsea . W. G. PerKins. E.P. 180,021, 14 

and 21.2.21. 

A SUOKETIC product is obtained by heating the ore 
with sulphur or iron sulphide (pyrites) in a non- 
oxidising atmosphere, ana is concentrated by mag- 
netic separation. The ore is preferably heated in 
a reducing atmosphere before admixture with the 
pyrites.-^. A. K. 

Slag; Process of granulating and ^rjwrafinf; 

moisfure therefrom. T. Steen. E.P. 180,479, 
23.3.21. 

Slao, granulated by quenching in water, is spread 
in a thin layer over a floor of large area, and the 
water is drawn off rapidly, preferably by means of 
a suction apparatus. The hot slag may bo allowed 
to dry naturally, or it may be dried by heat 
by the exhaust gases from a gas-engine) and ti«D 
cooled rapidly by a current of air or water, this 
tepid cooling causing further granulation. 

— -A. B. 8. 


Alloy. A. W. BandaU. U.S.P. 1,417,348, 23.5.22, 
Appl., 29.11.20. 

An alloy containing 80 — 87 (e.g., 84)% Zn and 
20—13 {e.g. 10)% Al.— C. A. K. 

[Tungsten} alloy for contact bodies and ignition 
points. C. A. Laise. U.S.P. 1,418,081, 30.5.22, 
Appl., 2.5.21. 

The alloy contains 87 — 97% W, 10 — 3% Mo, and^a 
substantial amount of vanadium not exceeding 1%. 

—A. B. P. 

Soldering composition. A. Traliot. U.S.P. 1,417,428, 
23.6.22. Appl., 2.4.21. 

A 80 I.DER containing aluminium, sulphur, and a 
number of metals of low melting point. — C. A. K,. 

Ores and the like; Process for chlorimting in 

mechanical roasting furnaces. Metallbank und 
Metallurgische Ges. A.-G, G.P. 350,645, 10.4.14. 
The heat necessary for the chlorination process is 
supplied by radiation from above to the upper 
chlorinating chamber, and the hot flue gases from 
this source of heat are led into the same chamber 
and pass out with the chlorinating gases. In this 
way the ore never comes in contact with hot ef- 
faces, and is tlierefore not overheated, and the 
temperature of the top hearth of the furnace can 
be accurately controlled. — A. R. P. 

JUeducing gases; Process for the preparation of — - 
for metallurgical purposes. A/S. Norsk Staal. 
G.P. 350,647, 25.2.19. Conv., 4.9.15. 

A FUEL containing carbon monoxide is subject^, 
together with waste gases (containing carbon 
dioxide and/or steam) from metallurgical opera- 
tions, to the action of a high-tension electric di^ 
charge, in a manner similar to that used in the 
combustion of nitrogen. The following reactions 
teke place :—CmHn+mCO,+41, 700m cals.« 
2m(X)4-n/2H„ and C,aHi+mH, 0+31, 000m cals.* 
mCO+(m+n/2)H,. — A. R. P. 

Burnt pyrites and the like; Process for removing 
zinc from — . F. W. Neuhaus. G.P. 350,649, 
20 . 11 . 20 . 

Desulphckised materi.il, such as burnt pyrites, is 
heated to 1000°— 1100® C. in an atmosphere of a 
reducing gas such as blast-furnace gas, whereby 
; the zinc is reduced and volatilised, and the residue 
1 is obtained as an agglomerate of partially reduced 
iron, which mny bo smelted in the blast furna<^. 

, Addition of solid carbon is unnecessary. — A. R. P . 

Iron and alloys of iron; Eketrodeposition of mttals 

. , R. J. Fletcher, Assr. to Fletcher 

I Electro Salvage Co., Ltd. C.S.P. 1, -117,896, 

I 30.5.22. Appl., 17.1.21. 

! Skk E.P. 162,391 of 1920; J., 1921, 430 a. 

■ Covprr-nkkel matte; Treatment of . ^ Hag- 
liind. E. P. 15S,S8", 7.2.21. Conv., 10.2.20. 
i Seb G.P. 313,079 of 1921; J., 1922, 379 a. 

; Lead; defining of . H. gharris. U.S.P. 

: 1,416,148, 30.5.22. Appl., 29.1.20. 

See E.P. 142,393 of 1919; J,, 1920, 456 a. 

.liaminiiiai alloy. H. C. Hall, Assr. to Rolls-Royce, 
Ltd. U.S.P. 1,413,303, 6.6.22. Appl., 18.2.21. 
See E.P. 163,514 of 1920; J., 1921, 15 a. 

, Ores; Apparatus for grinding, dassifying, nnd 

decesnting . J. R- Broadley. U.S.P. 1,418,523, 

6.6.22. Appl., 30.9.20. 

’ See E.P. 154,434 of 1919; J., 1921, 70 a, 

' liemoving enamel from metal. U.S.P. 1,416,865 
i See VUI. 
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Colloids; Electrical precipitation of . 0. H. 

Hall, jun. J. Ajner. Chem. Soc., 1922, 44, 
124&— 1249. 

COLLOIDAI, STiepensions in non-conducting liquids 
are not precipitated by either direct or alternating 
current of Tcitage from 10' to 2x10'. — J. F. S. 


Electric furnace. F. W. Sperr, 
Bose, Assrs. to The Koppers Oo. 
6.6.^. Appl., 14.3.2). 


i 'on., and H. J. 
r.S.P. 1,418,984, 


A BKtATivKLT long and narrow heating chamber is 
formed by means of a series of juxtaposed heating 
unite. A testing tube pla^d inside the heating 
chamber is heated progressively by connecting the 
unite in cdrcuit from one end to the other. 

— J. S. G. T. 


Reversible reduction of organic compounds. 
Conant and others. See TV. 

Power consumption in manufacture of calcium car- 
bide. Furusaki. See VII. 

ISectro-analysis of brasses etc. Kling and Lassieur. 
See X. 

Rapid electrolysis. Edgar and Purdum. See XXIII. 


Electric furnace. H. G. Weidenthal, Assr. to 
Westinghouse Electric and Mfg. Oo, Reissue 
15,378, 6.6.22, of U.S.P. 1,304,426, 20.6.19. 
Appl, 25.3.20. 

See j., 1919, 543 a. 

Furnace; Electrically heated , C. W. ^eirs, 

Aesr. to Morgan Crucible Co., Ltd. U.S.P. 
1,418,030, 30.5.22. Appl, 9.3.20. 

See E.P. 144,802 of 1919; J., 1920, 575 a. 


Patekts. 

Electric primary cells. L. Darimont. E.P. 180,120, 
16.3.21. 


Alloy for contact bodies. U.S.P. 1,418,081. See X. 
Reducing gases. G.P. 350,647. See X. 


In primary cells employing a zinc electrode im- 
mersed in an exciting solution of a chloride, such 
as sodium chloride, and a carbon electrode immersed 
in iron perchloride, powdered chalk or other anti- 
acid material is added to the former solution, and 
an agglutinant such as starch is added to retain 
the chalk in suspension. The chalk reacts with iron 
perchloride diffusing through the wall of the porous 
cell, and a semi-pervious layer is formed, which is 
prevented from becoming too thick by the addition 
of a mixture of chromic acid or chromium salts and 
hydrochloric acid to the depolarising fluid, to which 
sodium or potassium chloride is similarly added to 
regulate the osmotic pressure and precipitate 
hydroxides and oxides of iron, which would other- 
wise form insulating deposits on the carbon. To 
prevent creeping of iron perchloride on the wall of 
the porous vessel, that portion which is above the 
paste is made impervious by prolonged immersion 
in molten lead oleate or similar substance, with or 
without the addition of other metallic soaps, such 
as soaps of iron or manganese. The head of the 
carbon electrode is similarly treated. The bottom 
of the porous vessel is entirely or partially convex 
externally. The upper portion of the porous vessel 
is closed by wax, pitch, etc., through which passes 
a tube having a widened neck closed by a stopper 
provided with a slot or groove for the escape of 
gases. The zinc electrode need not be amalgamated. 
The cell is provided with a closing ring of cork or 
other compressible material. — J. S. G. T. 


Dry batteries; Process for the preparation of 

with manganese dioxide-graphite electrodes. H 
» Riesenfeld. G.P. 350,248, 10.2.20. ' ' 

The pressed electrodes of manganese dioxide and i 
graphite are dipped into a colloidal solution so as I 
to give them a coating of a colloidal material, i 
which prevents the formation of cracks and the ' 
loss of small particles, and gives the cell a better j 
conductivity and a smaller internal resistance, and 
therefore, greater capacity. — A. B. P. 


El^tric cell. A.-G. Mix und Genest Tclephon- und 
relegraphen-Werke. G.P. 350,925, 1.10.20. 

The cell is of the type in which zinc, carbon, and 

electrodes are 
i ’^^“’-Permeable diaphragm. An 
electrolyte of the usual kind is employed on the 

side a l“i 1 *^^® diaphragm, whilst on the other 
side a soluble substance with powerful oxidisinir 
properties, e.g., a hypochlorite, is used for the 
the depolarising action of 
and revivifying, the manganese dioxide 


Treating meat, fish, etc. E.P. 180,497. See XIXa. 


XIL-FATS; OILS; WAXES. 

Olive oih and the ViUavecchia reaetion. J. Prax. 

Ann. Falsif., 1922, 15, 159—161. 

Ths formation of a red coloration with Villa- 
vecchia’s reagent hj abnormal olire oila Uf. J,, 
1921, 778 a) is prevented by treatment with alco- 
holic ammonia, and this is now shown to be due 
to the action of the ammonia. — W. G. 

Head oil of the sea animals of the family Helphim 
idee. S. Nakatogawa and 8. Kobayashi. Kogyo- 
Kwagaku Zasshi (J. Chem. Ind., Japan), 1922, 
25, 158-163. 

The authors have examined the jaw^ head, and 
inner head oils of the following sea animals: 
“Ma-iruka’* {Ddphinus longirostris, Gray), 
Kama'7yuka ” {Lagenorkynchus acutiu, Gray), 
^^Nezumi-iruka {Fhocoena communis, iJeBs), 
‘‘Sunameri*’ {Neomerit phocoenoide^f Gray), 
“ Nuribo,** and ** Gondo-kujira ’’ {Globtocepkalus 
sieboldii. Gray). The oils contained highly unsatu- 
rated fatty acids, as shown by the formation of 
polybromides, and notable proportions of lower 
fatty acids. The head oils and more especially the 
inner head oils (except Neomerii oil) contained more 
unsaponifiable matter than the jaw oils. The head 
and jaw oils were soluble in hot absolute alcohol, 
whereas tbo inner bead oils were soluble in cold 
absolute alcohol. The solidifying points of the oils 
were far lower than those of other marine animal 
oils.— K. K. 

Fatty oils; MKkanism of alkali refining of . 

8. Ueno. Kogyd-Kwagaku Zasshi (J. Chem. Ind. 
Japan), 1922, 25. 678—583. 

MbtaIaLio and alkali soaps and oxidised acids are 
removed to a notable extent by alkali refining. 
Similar effects are ol^erved on treating the oils 
with soap solution, but the action is slower. Sub- 
stances acting as anti'Oatalysts in the hydrogena- 
tion of the oils are removed by using a very small 
quantity of al^U solution (about 2*6 c.c. of 20% 
sodium hydroxide solution for 50 g. oil), and fish 
oils thus refined can be hardened smoothly, not- 
withstanding the oil has still an acid value of 8*2 — 
10. Alkali refining is considered to 1^ due to the 
adsorntion of impurities hy the emnlaoid-like com- 
pounds formed by the addition of alkali to oils, 
whilst refining with acid-clay is aaenbed to the 
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adsorptive Action of snspensoid-like compounds, 
poisonotu matters present in oils can easily be 
j^moved by alkali refining. In the hardening pro- 
cess, the hardened oil is electrically charged; the 
phenomenon is especially distinct in hi^ly hardened 
samples. — ^K. K. 

yegetable oUt; Decolorisation of . M. J. van 

Tussenbroek. Chem. Weekblad, 1922 19, 266 — 
267. I 

Generally Norit was found to have the best de- i 
colorising action on unwashed oils, and fuller’s | 
earth on oils washed free from acid. A carefully ; 
refined colourless sample of coconut oil, with an : 
acid value of 0*08%, was coloured with 1% of I 
aminoaEobenzene, and heated to 90*^ 0. for one hour I 
with 1% of Norit, with the addition of quantities ^ 
of “lisazijn” varying from 0*2 — 2*0%. The best ; 
results were obtained with 1*4 — 1*6% of “ Ijsazijn.” | 
The efficiency of an adsorptive decolorising agent j 
may be determined by tests with a substance easily j 
soluble in oil and capable of being titrated, such as ! 
aniline or /9-naphthoI. — H. M. 

J)ikydroxystearic acid: Oxidation of . Y. ' 

Asahina and Y. Isnida. Yakugakuzassbi (J. 
Pharm. Soc. Japan), 1922, [481], 171 — 179. 
Dihydbozysteabio acid (504 g.) is easily oxidised i 
to azelaic acid (202*5 g.) and pelargonic acid (130 : 
g.)} treat^ing with a mixture of sodium bichro- ’ 
mate and sulphuric acid whilst introducing steam at j 
110^—120® Cf. By the same treatment, trih:?droxy- j 
stearic acid (480 g.) is oxidised to azelaic acid 
(89 g.) and cenanthylic acid (41*5 g.). (C/. J.C.S., 
July.)— K, K. 

Indian beeacax; Constants of . 0. D. Boberts 

and H. T. Islip. Analyst, 1922, 47, 246—^1. 
Tables are given of the constants of 23 samples of | 
honeycomb and wax C(41ected under the supervision | 
of District Officers in Bengal, Eastern Bengal, and 
Assam. The following are the minimum, maximum, i 
and average values obtained respectively. 6p. gr. ' 
0*9555, 0*9733, 0*9652 ; m.p. 60*4®, 66* 4^ 61*4° C. ; 
acid value, 3*7, 7*6, 5*8 ; ester value, 87*4, 96*0, 92 1 ; 
ratio of ester value to acid value, 12*2, 26*0, 16*7 ; j 
iodine value, 4*5, 7*7, 5*6; Salamon and Seaber’s ! 
test (J., 1915, 461), 52, 62, 57*6: hydrocarbons, 6*9, | 
12 9, 9'8%. The low acid values ootained are remark- ; 
able, being in many cases lower than 6, the figure | 
hitherto accepted as the lowest representing 
unadulterated Indian beeswax. Both Weinwurm’s 
test (Bewkowitscb, Chem. Technol. Anal, of Oils, 
Fats and Waxes, 1914 Ed., Vol. 2, 921) and SnI.amon • 
and Seaber’s test are shown to be uatrustw'orthv. 

— H. C. R. 

Iodine value of aliphatic and aromatic unsaturated 

compounds; Determination of the . D, ' 

Holde, P. Werner, I. Tacke, and C. Wilke. Chem. 
Umschau, 1922, 29, 185—188. 

The determination of the iodine value is a valuable - 
criterion of the purity of higher unsaturated fattv , 
acids and their derivatives when other methods such < 
as molecular weight determinations and melting ; 
points fail, and has been used by Holde and Wilke 
in the case of erucic acid (J., 1922, 260 a). In these 
ins^nces the Hanus reagent U preferred (10 g. of 
iodine nionobn>mide in 600 c.c. of glacial acetic 
^id), as it gives results in close agreement with 
Hiibl’s reagent, and is more easily prepared, more 
stable, and m<»‘e rapid in action, staging for , 
15 mins, wath about 50% excess of the reagent being 
sufficient to complete the reaction. Accurate 
results are also obtained with aromatic unsaturated 
compounds, e.p.. safrole, under similar conditions. 
Anomalous results are given by the Hfibl-Waller 
solution and by Wija* smution for both cholesterol 
and pbytosterol, the former reagent giving abnor- 


mally low and the latter abnormally high results. 
With the original Hubl solution, however, con- 
sistent though slightly high results (73—77 com- 
pared with 65*7 theoretical) were obtained with 
cholesterol, but with phytoaterol values varying 
from 41 to 76 were obtained according to the dura- 
tion of the reaction and the excess of Hiibl solution 
employed. With both alcohols Wijs’ solution gave 
values of 135, that is approximately double the 
theoretical. A similar difference in the results with 
Waller’s and Wrjs’ solutions has been observed with 
thick mineral lubricating oils and with naphthenic 
xicids, which may indicate the presence of cholesterol 
derivatives in these natural products. — G. F. M. 

Patents. 

Oil and like extractor, K. P. Wilhelm. U.S.P. 
1,418,503, C.6.22. Appl., 11.11.13. 

A double-walled hollow cylinder is supported on 
hollow shafts so that it can be rotated a^ut a 
horizontal axis. Transverse filtering pipes which 
can be detached are arranged within the cylinder, 
and a discharge pipe carried along the outside or 
the cylinder communicates with the filtering pipes 
through apertures made in the cylinder wall, and 
also with the hollow shaft, so that liquid can be 
discharged during the rotation of the cylinder. 
Solvent can be introduced into the cylinder through 
one of the shafts and steam can be circulate 
throu^ the space between the cylinder walls. A 
second discharge pipe is connect^ with the end 
wall of the cylinder near the circumference and 
affords communication between the cylinder and the 
hollow shaft, so that liquid can be drawn off from 
various altitudes within the cylinder. — H. C. R. 

0i7s and fats; yevtTalisation of . E. R. Bolton 

and E. J. Lush, Assrs. to Technical Research 
Works, Ltd. U.S.P. 1,419,109, 6.6.22. Appl., 
21 . 2 . 21 . 

Bee E.P. 159,587 of 1919; J., 1921, 310 a. 

XIII.-PAINTS ; PlGNEtfTS ; VABNISBES 
BESINS. 

Bed lead; Volumetric esfiTTMtion of lead dioxide in 
. A. Bonis. Ann. Falsif., 1922, 15, 157 — 159. 

The following modified procedure for estimating 
lead peroxide by Diehl’s method is advocated. 
0'5 g. of the sample is macerated with 2*5 c.c. of 
nitric acid (sp. gr. 1*08) and the mixture is washed 
into a conic.*!! flask with 25 c.c. of a saturated solu- 
tion of sodium acetate. To the suspension 10 c.c. 
of a 12% solution of potassium iodide in saturated 
sodium acetate is added, the whole is well shaken, 
and the iodine liberated is titrated with N flO thio- 
sulphate solution. If the sample of red lead 
contains iron oxide, instead of titrating the frw 
iodine, an excess of the standard thiosulphate is 
added, and the whole is made up to 100 c.c. with Gio 
saturated sodium acetate solution. After filtering 
an aliquot portion of the filtrate is titrated 
with N/IO iodine solution. — Vi, G. 

IfAifetraifies and ngucoiw lim€ iwinN; ZnoMtiffa- 

fion of . G. J. Fink. J. Ind. Eng. Chem., 

1922, U. 503—511. 

Trials of 175 different aqueous paints prepay 
with milk of lime as basis were made, includi^ 
exposure tests for 3 and 6 months respectively. Ot 
the common ingredients of a non-binding nature 
; added to the simple Limewash, common salt proved 
• of decided value, other inorganio substances, e.g,, 
sodium phospha^, fluoride, borate, and carbonate, 
whiting, calcium sulphate, asbestine, copperas, 
alum, or zinc oxide showing no effect or at moat a 
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doTiUful improvement. Magnesium, calcium, and 
zino chlorides proved of some slight value in 
enhancing durahility. Of the binders or “ si^- 
tives,” T^ich comprised casein, glue, flour, sodium 
silicate, and soap, the first-named showed outstand- 
ing merit as an ingredient of limewaah, the working 
qualities and durability on exposure being particu- 
larly marked when the composition also contained 
trisodium phosphate for accelerating the solution of 
the casein, and formaldehyde for rendering the 
casein film insoluble. Both glue and sodium silicate 
have a tendency to cause scaling of the film, but 
limewash containing both glue and triso^um phos- 
phate gives satisfactory results in interior decora- 
tion, and if formaldehyde also be added, the dried 
film is resistant to soap and water. The benefit 
attendant on the use of drying oils as ingredients 
of whitewash is greatly discounted by their effect 
in diminishing the opacity of the lime pigment. 

--A. de W. 


to hand-warmth in the early stages, to brittleness 
after stoving at 100° 0. for 24 hrs., two samples, 
however, ginng films which were fairly elastic after 
stoving. Phenol-aldehyde condensation products 
must he regarded as poor substitutes for natural 
shellac. — A. de W. 

Abietic acid and certain metal abietates, Jj. Jj. 
iStoeie. J. Amer. Chem. Soc., 1922, 44, 133^~ 
1341. 

Abietic acid may readily be prepared by boiling 
white rosin with 98% acetic acid for 2 hrs. under a 
reflux condenser and then, after filtering the 
mixture, leaving it to cool overnight. The acid is 
best recrystallised from 98% acetic acid. The 
abietates of lead, manganese, cobalt, nickel, chro- 
mium, and iron were prepared by pouring a neutral 
solution of sodium abietate into an excess of an 
aqueous solution of one of the salts of the corre- 
sponding metal. (C/. J.C.8., Aug.) — W. G. 


Varnishes; Testing . I//. Hardness tests. 

H. Wolff. Farben-Zeit., 1922, 27, 2555—2556. 

An apparatus for testing the hardness of varnish 
films consists of a triangle formed by three wooden 
strips, the base of which is hinged to the face of a 
baseboard. At the apex of the triangle is fitted a 
blunt knife edge directed towards the face of the 
baseboard. Pressure is exerted on the knife edge 
by means of a small loaded dish set on the apex of 
the triangle directly over the knife edge and 
arranged to be counterpoised to zero load by a lever 
carrying a sliding weight and set at right angles 
into' the hinged base of the triangle in a direction 
away from the apex. The varnisbed test plate is 
fixed to two strips which slide in guide rails 
fastened to the baseboard, and is moved at a defi- 
nite rate, so that the film comes in contact with the 
knife edge. By means of a paper scale attached 
to the t^t-nicce a number of “ cuts ” can be made 
at varying loads and compared. By substituting a 
strip of tinned iron in place of the knife edge and 
taking observations at loads slightly above zero, the 
progress of drying of a varnished surface can be 
observed by the adhesion or otherwise of the testing 
edge. — A. de W. 

Phenol-aldehyde condcnsafion products; Compara- 
tive emmiTuxtion of as substitutes for sheUac 

in spirit varnishes and polishes. E. Fonrobert. 
Chem.-Zeit., 1922, 46, 513—514. 

Ten phenol-aldehyde condensation products from 
different sources were submitted to tests with a view 
to their evaluation as substitutes for shellac in 
spirit varnishes and polishes. The melting-points 
(incipient sintering to complete fusion) ranged from 
40° — 46° C. to 97° — 105° C. ; one sample, showing 
an incipient melting-point of 80° C., failed to melt 
completely and, moreover, was the only one not 
completely soluble in alcohol. The ash content in 
no case exceeded 0’6%. The acid values of eight 
samples ranged from I’l to 9 0, another sample 
showing a value of 42*6. Paleness of colour was in 
most cases accompanied by a strong odour of cresol, 
the samples possessing strong odours furthermore 
usually deepening in tint when the films from the 
alcohol solutions were maintained at 100° C. for 
24 hrs. Only two of the samples were free from 
fibril of cresol at ordinary temperatures, and some 
of them contained a pro[>ortion of cresol sufficient 
to produ(^ unpleasant effects as a result of contact 
OT the skin of the hand with the varnished surface. 
Elasticity of the film, due to the presence of free 
cresol, WM ^ly transient, as was shown by observa- 
tion of the films after submission to a rapid ageing 
test (exposure at 100° 0. for 24 hrs.). All the 
samples were much inferior to shellac in regard to 
har Inras and elasticity. The films from the 
varnishes varied from a condition of sensitiveness 


Patents. 

Carbon black, lampblack and hydrogen; Method of 

manufacturing . H. J. Masson, Assr. to J. M. 

Gerard. U.S.P. 1,418,385, 6.6.22. Appl., 17.7.20. 
A SUBSTANCE containing carbon is decomposed by 
passing it through a body of molten catalytic 
material, the temperature of which is sufficiently 
high to decompose the substance into minute 
particles of carbon and hydrogen, the carbon thus 
formed being removed from the molten catalyst with 
sufficient rapidity to maintain the black colour and 
softness of tne carbon produced. — A. de W. 

Lampblack; Preparation of . W. K. Lewis, 

Assr. to The Goodyear Tire and Rubber Co. 
U.S.P. 1,418,811, 6.6.22. Appl., 13.8.18. 
Impeefect combustion of natural gas for the pro- 
duction of lampblack is effected by burning the gas 
in the presence of approximately 16 — 20 vols. of 
combustion gas. — A. de W. 

Phenol-aldehyde condensation products. Con- 
densite Co. of America, Asseee. of D. S. Kendall. 
E.P. 159,164, 17.11.20. Conv., 19.2.20. 

A PHENOLIC condensation product, permanently 
fusible below 218° C., is obtained by heating 
together in a closed digester at 200° — 220° F. (93°— 
104° C.), a phenol and acetaldehyde or a polymer 
thereof in the presence of a quantity of an inorganic 
acid condensing agent, e.g., hydrochloric or 
sulphuric acid, not exceeding 0*5% of the phenol 
used, until the acetaldehyde has substantially all 
reacted with the phenol. During the reaction 
external beating is stopped and a cooling medium 
applied to the digester to maintain the tempera- 
ture withiu the specified limits. Excess of phenol 
and water are removed from the product, e.j?., by 
distillation, and the acid condensing agent is 
also removed, or neutralised and separated. 
The fusible resin thus obtained may be treated 
with methylene-containing substances, e.g., hexa- 
methylenetetramine, BO as to form an infusible 
substance on the application of heat. (Reference is 
directed, in pursuance of Sect. 7, Sub-sect. 4, of the 
Patents and Designs Acts, 1907 and 1919, to E.P. 
18,258 of 1913; J., 1914, 841.)— A. de W. 

Phenolic eemdensation product; Process of making 

a , D. S. Kendall, Assr. to Condensite Co. 

of America. U.S.P. 1,418,718, 6.6.22. Appl-, 
10.5.20." 

A LIQUID mixture of phenol, formaldehyde, and 
water containing dissolved hexamethylenetetramine 
in which the formaldehyde is present in sufficient 
quantity to react with the phenol to form a furible 
resin, and the hexamethylenetetramine sufficient ^ 
react with the resin to form an infusible product, is 
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heated to cause reactions between the phenol, form- 
h^axDethylenetetraiiiiiie and obtain 
a fusible resin containing h^amethylenetetraznine 
in solution but substantially no uncombined formal- 
dehyde. — A. do W. 

Printing inks; Process for the marvafacture of black 

Riitgerswerke A.-O., and H. Teichmann. 

E.P. 166,117, 15.6.21. Conv., 8.7.20. 
iSoLUTlONs obtained as described in E.P. 131,588 
and 160,^7 (c/. G.P. 320,056; J., 1920, 622 a) 
by treating coal and other organic material, 
such as wood, peat, stra^ cotton, and the like, 
with tar oils at, e.g.y 300° C., or resinous, bitumin- 
ous residues obtained in distilling such solutions, 
are suitable for use in the manufacture of printing 
inks. For example, 58 pts. of coal extract resin 
oil produced as d^ribed in E.P. 131,588, is ground 
with 12 pts. of lampblack and 30 pts of straw 
extract oil. Other materials, such as petroleum 
pitch, asphalt, coum^ono resin, or oils, such as 
^iled linseed oil, resin oils, or tne like, as well as 
colouring matter to modify the shade, may also be 
added. — L. A. C. 

paints, varnishes, etc.; Pemoval of . W. 

Tiddy, Assr. to Rainey-Wood Coke Co. U.S.P. 
1,417,955, 30.5.22. Appl., 19.5.21. 

Heavy ooal-tar bases, substantially free from pyri- 
dine, are used to remove paints, varnishes, etc. 

— C. I. 

Preservation of wood, pcuteboard, masonry, leather, 

sheet iron, etc.; Coating for the . E. Reck, 

Assr. to Freeses Patent Eisenchutz und Sehraub- 
enivellenbekleidung fur Schiffe G.m.b.H. U.S.P. 
1,418,172, 80.5.22. Appl., 6.1.21. 

See E.P. 153,293 of 1920; J., 1922, 63 a. 


XIV.— INDIA-BUBBEB; GUTTA-PEBCHA. 

Rubber; State of — — in its solutions. P. Bary. 
Caoutchouc et Gutta-Percha, 1922, 19, 11393— 
11395. 

Eixstei-v’s formula for the viscosity of suspensions 
if applied to the viscosity of very dilute solutions of 
rubber, and Hatschek’s formula for emulsoids at 
slightly higher concentrations, both indicate that 
rubber, when dissolved in benzene, enters into com- 
bination with more than 100 times its weight of 
the solvent. Solutions of rubber in benzene con- 
taining above 1% of the dry material are regarded 
■as more or less fluid jellies. Maximum swelling of 
the rubber occurs at a concentration of about 0'3%. 
Below this concentration the jelly probably dis- 
integrates in the solvent with simultaneous re- 
duction in the degree of swelling of the rubber. 
The position of maximum swelling is influenced by 
the quality of the rubber and also by the nature of 
the solvent. — D. F. T. 

Patents. 

Vulcanisation of rubber employing amines and 
open-chain aldehydes and similar substances and 
products obtained thereby. S. M. Cadwell, Assr. 
to Naugatuck Chemical Co. U.S.P. 1,417,970, 
30.5.22. Appl., 28.5.21. 

SuBBEB is vulcanised after being mixed with a 
vulcanising agent and a product obtained by the 
interaction of an aliphatic aldehyde and an amine. 

— D. F. T. 

Rubber; Treatment of . W. A. Beatty. U.S.P. 

1,418,271, 6.6.22. Appl., 6.8.18. 

A BASE for chewing is prepared from raw 
rubber by treating the latter with a solvent for the 


nitrogenous substances present therein, separating 
the resulting solution, and subjecting the reeidnM 
rubber to the action of heat and an inert gas to 
remove volatile substances. 

Accelerator [o/ vulcanisation']. Vulcanising rubber. 
B. B. Naylor, Assr. to Fisk Bobber Co. U.S.P. 
(a) 1,418,824 and (b) 1,418,825, 6.6.22. Appl., 
26.8. and 21.10.20. 

The vulcanisation of rubber with sulphur is assisted 
‘by (a) a condensation product of formaldehyde and 
p-toluidine or (b) phenylhydrazinc. — D. F. T. 

Rubber and other like substances; Vulcanisation of 

. B. D. Porritt, Assr. to North British 

Bubber Co. U.S.P. 1,418,166, 30.5.22. Appl., 

7.3.19. 

See E.P. 129,798 of 1918; J., 1919, 688 a. 

Caoutchouc; AH of vulcanising . C. W. Bedford 

and R. L. Sibley, Assrs. to Goodyear Tire and 
Bubber Co. U.S.P. 1,418,771, 6.6.22. Appl., 

24.11.19. 

See E.P. 173,545 of 1920; J., 1922, 149 a. 

Caoutchouc ; Art of vulcanising . C. W. Bedford, 

Assr. to Goodyear Tire and Rubber Co. U.S.P. 
1,418,772, 6.6.22. Appl., 24.11.19. 

See E.P. 130,857 of 1918; J., 1919, 731 a. 

Caoutchouc and caoutchouc-like product; Manufac- 
ture of . P. Schidrowitz, Assr. to Catalpo, 

Ltd. U.S.P. 1,418,976, 6.6.22. Appl., 19.7.21. 
See E.P. 170,682 of 1920; J., 1921, S98 a. 

Rubber, caoutchouc, batata, guttapercha and 
similar substances; Machines for washing, milling, 

macerating, and cleaning . H. Berry and 

Co., Ltd., and P. G. Bradford. E.P. 180,831, 
6.4.21. 

Treating leather with rubber. E.P. 179,969. See 
XV. 


XV.-LEATHEB; BONE; HOBN; GLUE. 

Tannins; The “ hormone ” theory of the formation- 

of . W. Moeller. Z. Leder- u. Gerb.-Chem., 

1921—2, I, 64—67, 73—80, 107—114, 143—145, 
171— 1S3. 

j Sugars are capable of yielding polyphenols, which 
I are vegetable “ hormones.'’ The polyphenols are 
i oxidised to the insoluble pcptising substances which 
function largely in the production of leather. Th^e 
! insoluble tannins are present in plants in the form 
of glucosidea and are thus rendered soluble. 
Humic acid contains a peptising system, and only 
those phenols which can pass through an inter- 
mediate quinone state can bo oxidised to humic 
acid. The evidence of other research workers is 
adduced in support of the author’s peptisation 
theory. — D. 

Synthetic tannins; Properties of the sulphonic 

group in //. W. Moeller. Z. Leder- u. 

Gerb.-Chem., 1921-2, i. 203—210. 

Various synthetic tannins in which the sulphonio 
group is combined with bases such as aluminium, 
chromium, or iron do not hydrolyse pelt to the 
same extent as does Noradol, in which the sul- 
phonic group is free; and hence leathers tanned 
with these materials are more resistant to the hot- 
water test. — D. W. 

Lime liquors used in the tannery; Chemistry of 

. W. R. Atkin. J. Soc. Leather Tirades 

Chem., 1922, 6, 200—206. 

The theories of Procter and Wilson (J., 1916^ 
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166, 645) and of Loeb (J. Gen. Physiol., 191^1920) 
are extended to the alkaline swelling of hide in 
lime liquors. “Sharpening” agents, such as 
sodium sulphide and sodium carbonate, produce 
greater swelling because the osmotic pressure of 
s^ium collageuate is greater than that of calcium 
collagenate at the same hydrion concentration. 
The smooth grain of skins unhaired with arsenic 
sulphide is due to the fact that only calcium colla- 
genate is formed. The addition of salt to collagen, 
6wx>lleii by means of alkali, causea a repression of 
BwelUng exactly as in the case of pickling. A mix- 
ture of barium hydroxide and sodium chloride pro- 
duces more Bwelling than barium hydroxide alone 
because of the interaction of the barium collagenate 
with the sodium chloride producing sodium colla- 
genate, which has a greater swelling effect. Theffe 
IS no need to remove all the salt from salted hides 
before liming. The swelling properties of lime 
liquors should be determined bv experiments on hide 
powder. The swelling should be compared with the 
Ph value, and graj^ical records preserved- for 
successive liquors. — D. W. 

Chrome tanning' A possible theory of . F. C. 

Thompson and W. R. Atkin, J. Soc. Leather 
Trades Chem., 1922, 6, 207—209. 

The existence of a negatively charged colloidal com- 
plex in chrome tanning solutions is indicated by the 
precipitate obtained when chromic chloride solu- 
tions are shaken with an amyl acetate solution of 
benzidine. Bassett and Pauli have both shown the 
probable existence of negatively c^rged colloidal 
chromium complexes. It seems passible that chrome 
tanning ia effected by a negatively charged anion | 
or colloidal particle containing chromium, which is i 
produced from the green form of chromium sulphate. I 

— D. w, : 

\^Gdattn;1 Belation between hydrolysis [of] ond 

adsorption [by ]. V, W. Moeller. Z. Leder- 

u. Gerb.-Chem., 1921-2, I, 160—165, 185—188. 

Dby gelatin powder was soaked in water and van- 
ous acids at JT/IO, N 120 and N 1 100 concentrations 
for from 1 hr. to 5 days and the amount of dissolved 
gelatin determined. The effect of some of the acid 
solutions, notably butyric acid, was to cause a 
diminution in the amount of hydrolysed gelatin. In 
most oases there was a re-adsorption of the hydro- : 
lysed gelatin after 5 days in N flO solutions of 
organic acids, and in N jlOO solutions of lactic and 
butyric acids. These results confirm the views of 
Kuhn (J., 1922, 111 a) that the swelling and hydro- [ 
lytic effects of mineral acids differ from those of 
organic acids, hut they also show that the action 
of acetic acid differs from that of lactic and butyric 
acids, the latter being the most suitable for tanning 
since they provide the necessary swelling with the j 
least possible loss of hide substance. — I). W. j 

[Leather chemistry;'\ Besearches in the proteins j 

[connected vyith'] . W, Moeller. Z. I^er- u. < 

Gerb.-Chem., 1921-2, I, 18&— 203. | 

Blood fihrin as a typical true protein is less re- 
eistant to the action of alkalis, adsorbs very little 
vegetable tannin, is much hydrolysed by chrome 
liquors, and combines with a large amount of 
formaldehyde. Hide pelt which contains large 
amounts of true proteins, e.g. elastin and mu^e 
protein, will tan differently to pelt from which these 
have been removed by strong liming or bating. 
True proteins readily adsorb chromium compounds, 
and their presence is disadvantageous for chrome- 
tanned upper leathers, as the excessive adsorption 
of ohromium renders the leather hard and brittle 
Ihe true proteins are of value in sole leather im- 
parting firaneas and resilience to the product, but 
they should be removed from pelts for vegetable, 
taoi-ed upper leathers. — D. W. ^ 


Leathers; Besistanee of different to the action 

of aeids» W. Moeller. Z. Leder- u. Gerb.-ChetBi:., 
1921-2, 1, 217—224. 

Hydeoohlo&io acid has the gr^test destructive 
action on leather ; sulphnrio imia is less detrimental, 
and acetic acid has very little effect. Leathers 
tanned with quebracho and chestnut * are equally 
affected hy the action of acids, but leather tanned 
with quebracho extracts free from sulphite is much 
less resistant towards acetic acid. Sulphuric acid 
add^ during tannage up to a certain oonoentration 
is not absorbed by the pelt, but the same concen- 
tration of hydroichloric acid causes considerable 
hydrolysis. The addition of acetic tacid during 
the tanning process produces a leather with a 
greater resistance to water. — D. W. 

Protein systems [gelatin']; 8ol-oel eguUihrium in 

. R. H. Bogue. J. Amer. Chem. Soc., 1922, 

44, 1315—1322. 

Viscosity-plasticity measurements made on gelatin 
solutions of various concentrations over a tempera- 
ture range, 25^ — 60^ C., with a MaeMichael torsional 
viscosimeter, indicate that gelatin in aqueous solu- 
tion follows the law of viscous flow at the higher 
temperatures, whilst at lower temperatures it 
exhibits plastic flow. The transition between the 
sol and gel form does not take place at any definite 
temperature, but extends throughout a rather in- 
definite peri(^ of temperature. At a given tempera, 
ture the increase or decrease in viscosity with time 
is dependent on the hydrogen-ion concentration, the 
nature of the inorganic ions present, and the 
amount of hydrolysed protein in the system. It is 
considered that the viscosity of pure gmatin at any 
given hydrogen-ion concentration is inversely pro- 
portional to some function of the temperature. 

— W. G. 

Elaetie gels [gelatin]; Structure of R. H. 

Bogue. J. Amer. Chem. Soo., 1922, 44, 
1345-1356. 

The author re-states and amplifies his theory as to 
the catenary or fibrillar structure of gelatin-water 
systems (c/. J.^ 1920, 605 a), and in support quotes 
results on the influence of the electroly^, of vary- 
ing hydrogen-ion concentration, and of the valency 
of the confining ion on several of the characteristic 
properties of gelatin, namely, swelling viscosity, 
jelly consistency, foam, turbidity, and ^obol num- 
ber. Smith’s data on mutarotation (J., 1919, 
228 a) and Loeb’s occlusion theory (J. Gen. Physiol., 
1921, 3, 827 J 1921—22, 4, 73, 97, 351) are shown to 
be in accord with the author’s theory. (Cf. J. C. S.. 
Aug.)— \V. G. 

Patents. 

Hides; Process for unhairing — . Soc. Pichard 
Freres. E.P. 163,294, 22,4,21. Conv., 12.5.20. 
Well-dbebd bides are immersed in liquid air or 
other cold medium below -100° C. to render the 
hairs brittle, allowed to drain, and the hair removed 
by any suitable means. — D. W. 

Tanning substances; Manufacture of artifieiol — 
M. Melamid. E.P. 180,353, 26.11.20, Addn, to 
163,679 (J., 1922, 261 a). 

Cresols, higher phenols derived from anthracene 
oil, or naphthalene, together with si^huric acid in 
sufficient quantity to yield the Bulph^ated product, 
or the Bulphonat^ products of these substances, are 
treated with acetylene in presence of mercury com- 
pounds. The product is dissolved in water, 
neutralised if necessary, and insoluble* mercury 
cwnpounds are filtered off. — I). W. 

India rubber; Process for the treatment of leather 

with . A. Mcliemnan. E.P. 179,9^, 19.11.20. 

Lbatheb, after treatment with a mixture of carbon 



Td. XU, No. 14.] 


Cr. XVl— SOILS t FEBTQJSEBS. 


Ml A 


biaolphide or carbon tetrachloride with acetone, 
ether, benMne, paraffin, or petrol and aulphur, for 
the removal of ^eaae, ia on the fleah side and 

is then ^ked for 24r- 48 hra. in a solution of rubber 
in a mixture of ooal tar and petroleum aolvente. 
It ie then removed and worked by hand, after which 
the soaking and working are repeated. The leather 
is sdterwards soaked in a rubber solution to which 
at intervals are added solutions containing gutta- 
percha, balata, gum mastic and dammar, and lastly 
a solution of sulphur chloride. — D. F. T. 


Oelatin or rifnilaT fnat&riaZ; Proaas and apparatua 
for producing uniform eolorationa of the exact 
ahade reguired on . [Preparation of photo- 

meter scales.] O. Bomhauscr. G.P. 351,243, 
31.8.20. ’ 


Layebs of gelatin or the like impregnated with a 
6uit&bld procipitAnti covered with fin &qu€oufi 
solution of a material which reacts with the precipi- 
tant to form a coloured, transparent precipitate in 
the gelatin layer. For example, gelatin is steeped in 
formaldehyde solution and then covered with am- 
moniacal silver solution, whereby a uniform dark 
brown precipitate of silver is formed in the gelatin. 
If permanganatos are used as colouring agents, 
the gelatin requires no previous treatment. Graded 
photometer scales are prepared by pressing a frame 
separated into a number of compartments by parti- 
tions on to a layer of gelatin, and then pouring 
different quantities of the colouring solution into 
each compartment. — L. A. C. 


taming most nitrates did not contain the greatest 
quantities of mineral matter. The leaduni out of 
plMt nutnente by drainage waters can be minim- 
ised by growth of clover crops on land which would 
normally be fallowed. — ^A. G. P, 


ealctum on the chemical composition of the 
and upon plant behaviour. W. Mather 
Sci., 1922, 13. 337—354. 


Sofl 


Soils treated with various types of lim© and lime- 
stone were cropped for a number of years and 
^rjodical examinations of the sodk are reported. 
Hydrat^ magnesian and calcic limestones produced 
practically the same crop yields. The effects of 
magnesium and calcium in limes and limestones on 
soil reaction are practically the same if the 
matenals are applied in equivalent quantities. In 
nmw both render the aluminium of the soil rela- 
tively insoluble. "Hie calcdumlmagnesium ratio otf 
soils treated with magnesian limestones was similar 
to that or unlimed soils. Variations of this ratio 
produced no apparent effect on plants. Magnesian 
Iim^tenes tend to increase the total nitrogen con- 
tent of soils. Hydrated lime and magnesium oxide 
1 - nitrogen content of the soil but 

slightly increased the amount of organic matter 

—A. Q. P‘ 


Phosphates of aZuminiuni-, irony and ceddum * Cojn~ 
paratixe agricultural value of insoluble mineral 
J. S. Marais. Soil Sci., 1922, 13. 355— 


m-SOaS; FEBTILISEDS. 

Calcium content of aome virgin and cultivated aoila 

of Kentucky; Comparison of the by an m- 

proved method for the estimation of this element. 
0. M. Shedd. Kentucky Age. Exp. Stat. Buil. 
236, Oct., 1921, 305—330. 

Examination of certain soils indicates that cultiva- 
tion hu lowered the <mlcium content sufficiently to 
nec^itate consideration of a possible deficiency of 
calcium as a plant food. The best types of soil 
usually contain the largest amounts of calcium, 
phosphorus, sulphur and iron. Determinations of 
" easily Mluble” calcium by extraction with 2V/5 
nitric acid and with carbonated water, indicate that 
the relative solubility of this element varies con- 
siderably in different soils. The method of esti- 
mating total calcium in soils has been improved 
(CV. J.C.S., July.)— A. G. P. 

Sod ; Micro-organisms concerned in the oxidation of 

aulphur in . III. Media used for the iaolation 

of sulphur bacteria in the soil. S. A. W'aksman. 
Soil Sci., 1922, 13, 329—336. 

Thb classification of sulphur-oxidising organisms 
on physiological and morphological grounds is pre- 
ferred to one determined by the type of oxidation 
or by the optimum reacUon at which the organism 
acts. A review of the literature and of the media 
used by various investigators is given. — A. G. P. 

Mineral plant food [from jotli] • Bemoval of 

by drainage voatcra. J. S. McHargue and A. M. 
Peter. Kentucky Agr. Exp. Stat. Bull. No. 237, 
Nov., 1921,133—362. 

ANAiiTSBg of numbers of samples of water from 
rivers, streams, etc., are recorded. The largest 
quantities of mineral matter were found in watera 
from limestone areas and the least in waters from 
sandstone areas, although the latter contained more 
potuh than the former. The phosphate content of 
drainage waters varies with the amount present in 
the soil. High phosphate contents were always ao- 
companied by high nitrate oontont. Waters con- 


OoMPAWBOif WI 18 madd of the value of various 
mineral ^osphates in pot-cnltnres and with variona 
crops. The phosphates of aluminiam and iron in 
some cases are superior to calcium phosphate, but 
m others are inferior. With all the phosphatee 
assimilation is assisted by the rapid nitrification of 
urea. The chemically pure phosphates of the three 
metals are all equally available to plants, but the 
mineral phosphates of aluminium and iron in the 
form of basic hydrated phosphates are less available. 
This can be remedied by ignition. Lime improves 
the availability of pure and mineral aluminium 
phosphates, is without effect on iron phosphates, 
and tends to decrease the solubility of i^ium 
pbosphates. The effect on aluminium phosphates ia 
explained by the removal of aluminium as insoluble 
calcium aluminate, and that on calcium phosphate 
by a disturbance of the equilibrium between the tri- 
and di-pbospbatea and carbonic acid. An alkaline 
soil solution tends to dissolve aluminium phosphate 
and thus aids its assimilation by the plant. Inti- 
mate contact between the plant roots and mineral 
pbosphates is an important factor in their assimila- 
tion. — A. G. P. 

Phosphates; Begulariiy of the asaimUation of 

by plants. M. von Wrangell. Landw. Jahrb., 
1922, 57, 1—78. Chem. Zentr., 1922, 93, I., 1387. 
Thb conception that the assimilation of natural 
phosphates by plants is greater in those plants 
having a bi^ CaOlP.O, ratio (c/. J., 1921, 54 a) is 
confirmed. The ratio OaO;P,0, for any particular 
plant varies with the reaction of the soil in which 
it grows. The assimilation of phosphate is lessened 
by the presence of calcium salts. There is a stoichio- 
metric relationship between the amounts of lime 
and phosphoric acid taken up by a particular plant. 
The basic constituent of phosplmtic fertilisers is im- 
portant. The utility of calcium, iron, aluminiam, 
and magnesium phosphates varies with the mature 
of the plant, and the non-utilisable constituents 
may be harmful. Thus cereals feeding on calcium 
phosphate leave residues of free lime and mustard 
treated with magnesium phosphates tends to 
liberate alkaline magnesium oxide. — ^A. O. P. 
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Nitrates: freatiMni of , partiadaTly those 

usBa JOT feTtilistT pv^posB$, R. 0. SrowniBg 
and H, G. T. Boorman. E.P. 180,180, 27.4.21. 
The hygroscopicity of oommercial calcium and 
Bodium nitrates is largely prevented by the admix- 
ture of a non-deliquescent, non-hygroscopic base, 
e.p., carbonates of eodium, calcdum, magnesium, 
etc.— A. G. P. > fa . 

Soil mixture for a forced growing of potatoes and 
method for ifa manufacture. J. Huseon 
TJ.S.P. 1,417,248, 23-5.22. Appl., 28.12.20. 

Sand is mixed with fertilisers containing nitrc^en, 
phosphorus, and potash in the proportions 2 — 3 % 
of nitrogen, 3—4% of water-soluble phosphoric acid 
and 1 — 2% of potash. — A. G. P. 

Poiaesium compounds; Treatment of leucitic roehs 
for the purpose of rendering available. 

Jourdan. TJ.S.P. 1,418,356. 
6.6.22. Appl., 21.10.20. 

rock is calcined, reduced to an impalpable 
powder, and treated with an organic acid 

—A. Q. P. 

Fertilisers containing phosphoric acid and potash' 
Process for the production of - T ~ 


Ske U.S.P. 1,411,696 of 1922; J., 1922, 385 a. 

JnsecHcides. U.S.P. 1,417,232 and 1,418,848. Su 
XIXb, 

XVn.-SUGAaS; STARCHES; GUMS. 

Beet juices treated with vuignesium bicarbonate; 

Stmultaneous saturation applied to , K 

Andrlik and W. Kohn. Z. Zuckerind. C^echo- 
slov., 1922, 46, 404—410, 411—415. 

Bmi juhes. syrups, and molasses were treated in 
the laboratory with sufficient lime to impart an 
alkalinity of about O'l filtered, mixed with a solu- 
tion of magnesium bioarbonate, and submitted to 
tuo proce^ of simultaneous saturation previously 

diminution of the colour and an appreciable in- 

resXd“ poduct thus clarified 

resulted. Magnesium bicarbonate was prepared 

lut*tbA®I^T“'’ from dolomitic lime by dissolving 
with a solution of 

sucrose and carbonating the residue.— J, p. Q. 

pistillation of ammonia from limed 
ar^mrionaUd ~ and its influence on the ^Z 
^sitwn of this mce. W. Kohn. Z. ZucklrTc” 
Caechoalov., 1922, 46, 431_.438. "m-aerica 

experiments limed beet juice when 

istilled in an apparatus provided with a dephlce- 
mator yielded only 0 01 and 0 016% NH when tb^e 
volume of the distillates was 6 and 14 % fesnechveK 

ySd'^ 0 - 008 ''and'’,?'n? 0 ^/“*'‘ - "cTrWe'd 

teit calcium con- 

voutinW P, 0 according to the ordinary 

"" iolntions of 

41-. Trav. Chiml 1922; 

neutral or^*^Mid°soluS^*”nf decompose 

omnisation proceeds tor 3 hrs. ir7(P®6 

SolutioD the ultimaffl nrArliir.* lu ulhaliuo 

and water, formic acid 

product.— H. J. E. intermediate 


Patents. 

Adhesive; Manufacture of an hom potato- 

starch. A. G. Bloxim. From J. Kantorowioz 
E.P. 179,765, 23.3.21. 

Potato fiour is treated, without making a milky 
mixture, and in a medium containing no caustio 
alkali, with a peroxide or per-salt having an 
alkaline reaction, or with a neutral peroxide or per- 
salt in an alkaline medium. The proportions are 
such that complete transformation into soluble 
starch is avoided, e.g., 100 kg. of flour is mixed with 
25 kg. of ammonium persulphate and 1 kg. of 
ammonia solution (22° B.). After standing for at 
least 1 day, the product gives, when mixed with ten 
times its weight of water, a paste approximately 
equal in viscosity and softness to wheat starch 
paste. — A. 6. P. 

Dextrin substitute; Process for the production of 

« from extracted beet residues. P. Sichel 

Chem. Fabr. " Liminei,” and E. Stern O p’ 
351,002, 10.4.19. ■ 

Extkacted beet slices are systematically leached 
wi^th water at 70°— 100° C. Leaching is stopped 
w-hen the slices begin to pulp. Solutions thus 
obtained are easier to work up than those from the 
acid and pressure processes, and the residues are 
of value as a cattle food.— A. G. P. 

Edible product obtained from the sugar juices ot 
beefs ond process of obtaining it. P. Kestnei 
U.S.P, 1,419,057, 6.6.22. Appl., 30.6.20. 

See E.P. 135,235 of 1918; J., 1920, 76 a. 

XVnL-FERMENTATION INDUSTRIES. 

Zynww; Problem of the formation of in ueast 

In* and H. Haehn. "Wooh. Brau 1922 

The authors diseum the different theories whief 
nfnfbi explain why certain ycash 

capable of inducing active fermentation, such as 
those produced by the aeration process, are quite 
unsuitable for the preparation of active Eyma?e w 

woriJ^hSn employed in Buhner’s 

Bork being almost exclusively of the bottom fer. 

u^P®* experimental results 

and »>so in com- 
^ protoplasm as so-called plasma 
z^ase, the zymiw being largely in the unconi- 
brewery yeasts, but almost 
^ combined in the yeast prepared by the 

manv o? *** however, 

aZinf of n “"d't'ona; further, this small 

xsnvvwm ^ OMyme and also the corresponding co- 

*?“® By prevention of 

tten^f ^ endotryptase during the maoera- 
^®®*‘ auiUblo alteration of the 

w^ioh^Krin^f OMcentration, an extract is obtained 
Dreiiftnrft ^ active fermentatSn of sucrose in 

co^nxyme. On the other hand cx- 
treatmAiit Zn yeast rendered permanent by 
sh^w Zt “®'r^ ’>y Lebeaew-s method 

yeaela vield ^wjtom-fermentation brewery 

Srv5 f^^wmsaso aimilar to those 

of ti.f “'■diUona. As regards the 

living veast »llIi®”Z“ fermentation by 

view^hat a results obtained support the 

view that a protecting layer of emukrion isT^ed, 
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presenting access of the sugar to the zymsae. 
The authors hare carried out a number of series of 
eocperiments with the Torula largely grown in Ger- 
many during the war for use as fodder and known 
aa mineral ye^t.^* This organism is poor in 
symsse but rich in catalase, whereas with brewery 
yeasi the reverse is tbe case. If, however, the 
torula ia grown, in absence of air, in molasses solu- 
tion containing nutrient salts, iU content of aymase 
is considerably increased and that of catalase I 
markedly decreased, but no relation can be traced . 
between the fermentative power and the proportion ! 
of nitrogen present in the organism. When re- j 
peatedly grown under anaerobic conditions, tbe cells I 
of the torula assume a more spherical shape than ' 
they originally possess, but they continue to exhibit 
the high content of free nucleic acids characteristio 
of true torulsB] at the same time tbe baking value 
b^mes at least equal to that of commercial yeast 
prepared by the aeration process^ althou^ tbe yield 
is decidedly less than that obtained with aeration. 
Close parallelism exists between tbe formation of 
2 ymsse and -that of nucleic acida in this organism, 
and a good idea of the fermentative activity may 
be obtained by the extent of the green spots formed 
when the cells are fixed by beating and uen treated 
successively with Carbol-Methylene Bine, water, and 
diaminoph^ylacridine. — T. H. P. 

Yeoit; Cujwctfy of to decompose acid amides. 

W. Dieter. Z. physiol. Chem., 1922, 120, 281 — 
291. 

ExpamiCEKTs with a top-fermentation pure culture 
yeast show that when the conditions are snch that 
the yeast ferments but does not grow, it does not 
remove the amide nitrogen from asparagine and 
other acid amides. — S. S. Z. 

Deiennining sugars by fermentation. Costantino. 
See XVII. 

Yeasi nucleic aad. Steudel and Peiser. See XX. 
Patents. 

Yeast; Manufacture of — — . R, Gilmour. E.P. 
180,043, 17. and 23.2.21. 

Diluted molasses is acidified and boiled with bone 
charcoal and clarified by the addition of malt comb- 
ings or other albuminoid materiel, and filtered. 
Suitable yeast foods, e.g., ammonium salts, phos- 
phates. etc. are added to the mixture, which is 
neutralised, if necessary, with ammonia. After 
filtration the liquor is seeded with yeast and allowed 
to ferment. Neutrality is maintained by periodic 
additions of potassium, calcium, or magnesium 
carbonates. Towards the end of the fermentation 
lactic acid is added. After a further few hours the 
yeast is separated and preesed. The initial treat- 
ment with bone charcoal and with matt combings 
may be carried out in two separate stages. — A. G. P. 

Colouring matter for beer; Process of manufacture 

ing o . H. Luers. U.S.P. 1,418,945, 6.6.22. 

Appl., 18.2.21. 

See G.P. 347,891 of 1919; J., 1922, 431 a. 

Leavening bacteria. G.P. 350,874. See XIXa. 
Bygienic food. TT.S.P. 1,417,412. See XX, 


XDU-FOODS. 

Pat ohtadned from the milk of Egyptian goafs. A. 

Axadian. BuU. Soc. Chim. Belg., 1922, 31, 171. 
liv order to fix » standard, 104 samples were ex- 
amined. The maximum, minimum, and mean 
values were : for total solids, 18*55, 10*65, 12*54 ; for 


fat, 7*35, 2’45, 4'04; end for solids-not-fat, 9^, 
7*6, and 8*50% respectively. Six samples of goate^ 
milk butter were also examined and the detailed 
results are given.-~H. J. £. 

Potato flour; Estimation of moisture in . E. H. 

Vogelenxaug. Chem. Weekblad, 19^. 19, 

251—253. 

Though this determination is of considerable com- 
mercial importance, the methods usually employed 
for it are unsatiBfa4^ory, and lead to inaccurate and 
varying results. It is desirable that a standard 
method should be adopted; drying should not be 
carried out in the air, unless specially dried air is 
used, and precautions should taken to prevent 
the dried flour taking up moisture whilst cooling 
in the desiccator, since it is very hygroscopic. 

— B. 1. L. 

! Vitamins; The testing of foodstuffs for . 

J. C. Drummond and A. F. Watson. Analyst, 
1922, 47, 235—246. 

Detaels are given of the method of carrying out 
physiolc^cal tests on rats for the presence of the 
three vitamins in foodstuffs. Young, healthy rate 
; of not more than 50 g. body-weight ore fed on a 
ration of purified fooimutfs from which all traces 
of the vitamin to be tested for have been removed. 
These rations are specified for each of the three 
vitamins. When the rats have shown no furtl^r 
increment of weight for 14 days, the substance to 
be tested is administered in a daily ration of 
known weight. A curve is given, showing the sharp 
; recovery which follows tbe administration of 
I 0*05 p. daily of cod-Uver oil, and a series of curves 
■ showing the loss of growth-promoting power in a 
sample of coal-fish liver oil during aeration at 
100^ C. The method has been used to show that 
' samples of butter vary very considerably in the 
amount of vitamin they contain. Oleo oil also 
shows marked variations, which appear to be 
seasonal and dependent on the state of the pas- 
turage. Tbe amount of vitamin B in milk depends 
entirely on the food of the cow. Many commercial 
, yeast extracts are almost the richest sources of this 
vitamin available as foodstuffs. Tbe monkey is 
the best animal for testing for vitamin C, but the 
guinea-pig is generally used. Testing is rendered 
more difficult by the fact that the guinea-pig is 
entirely herbivorous. The potency of the food 
supplement added is judged from the dosage ** 
necessary to prevent the onset of, or to cure estab- 
lished scurvy. The antiscorbutic value of milk is 
dependent on tbe diet of tbe animals. Lemon-juice 
; possesses a very much higher antiscorbutic potency 
than lime juice. — H. O. R. 

Ytfaminj. S. FrSnkel. Pharm. Monatsh., 1922, 
3, 17—18. Chem. Zentr., 1922, 93, U., 1225— 
1226. 

; The action of Bubstanoee rich in vitamins in 
accelerating tbe rate of yeast fermentation was 
; determined. The amount of carbon di<KLida 
liberated in a given period of time was proper- 
tional to the vitamin content. The vitamin was 
prepared as follows : The material was exhausted 
with nearly boiling 90% alcohol, and then heated 
with water. The aqueous extract was concentrated 
in vacuo, alcohol wae added, and, aftmr filtering, 
the alcoholic filtrate was added to the initial 
alcoholic extract. The whole was concentrated and 
extracted with ether to remove fats etc. The 
j ^residual liquiM' was treated with basic lead 
! ^acetate, filtered, and excess of lead was removed 
I with hydri^n sulphide. The purified solution 
contain^ unaltered vitamin, and was farther 
treated with mercuric chloride, excess of which was 
removed with hydrogen sulphide, and the h^rdro- 
chlortc acid removed with lead and with silver. 
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Other inactive material was removed with picro- 
Jonic acid, and finally the active substance was 
precipitated with phosphotungstic acid; 99'8% of 
the inactive substances was thus removed. Most 
animal organs were poor in vitamins; more was 
found in the nerve-system, and most in the grey 
outer layer of the cerebellum. Among plant foods 
leeks showed the greatest activity. Routed coffee 
is considerably more active than unroasted. The 
acceleration of fermentation by these substances 
was apparent with yeast juice as well as with the 
yeast itself. Choline and /3-amino ethyl alcohol 
retarded fermentation. Vitamins have basic 
characteristics. The accelerating action of 
vitamins on the action of extra-cellular en^iymes 
such as pepsin, trypsin, diastase, and catalase 
WM very small. — A. G. P. 

VitarMTis; Distribution of fat-soluble in mai'ine 

animals and plants. J. Hjort. Proc. Roy. Soo., 
1922, B 93, 440—449, 

Rats which had been previously kept on a diet 
deficient in fat-soluble vitamin showed a marked in- 
crease in growth on administration of dried" green 
algse and dried cod’s roe, also of extracts of these 
substances prepared with fat-eolvents. It is sug- 
gested that the fat-soluble vitamins in the sea 
originate in plants and that their distribution may 
have important bearings on the periodicity in the 
growth of firihee. — G. R. H. 

Carbohydrate content of navy beans. M. Eichel- 
berger. J. Amer, Chem. &3c,, 1922, 44, 1407 — 
1408, 

The author draws attention to results obtained bv 
herself in 1919 which are in fairly close accord with 
those of Peterson and Churchill (J., 1921, 525 a) 
on the composition of navy beans {rhaseolus tul- 
.(/arw).— W. G. 

Protamines. U. E. Gro®. Z. physiol. Chem., 1922, 
120, 167—184. 

When clupeine is heated for 80 mins, with 4% (by 
vol.) sulphuric acid at 160® C. it loses the property 
of giving the biuret reaction. The hydrolysed pro- 
duct contain arginiue, monoamino acids, and a 
compound similar to a dipeptide consisting of a 
combination of at least two molecules of arginine. 
By precipitating with phosphotungstic acid in 
alcoholic solution it is possible to separate free 
arginine from the arginine peptide. The authors 
confirm Nelson and Gkrhardt’s observations that in 
clupeine the monoamino acids are linked together. 

— S. 8. Z. 

'*8aponins [fn lemonade etc."]; Differentiation and 

quantitative determination of , L. Kofler. 

Z. Unt^rs. Nahr. Genussm., 1922, 43 , 278 — 287. 

• Bt employing the usual methods it is impossible to 
determine the identity of a saponin, when it is not 
available in the pure state or must be isolat^ from 
a substance such as lemonade. In addition to the 
haamolytic action of saponins the author makes 
use of their foaming ^wer, the “foam number” 
being obtained by shaking 10 c.c. of a series of 
solutions of the saponin of different concentrations 
in test tubes 16. mm. wide for 15 secs. The foam 
number is given by the dilution in that tube in 
which the foam stands 1 f'm, high after 15 mins. 
The hsemoly^c index is determined in the usual 
way. If the h®molytic index is divided by the 
foam number a quotient is obtained which is 
independent of the state of purity of the saponin 
This quotient varies very markedly in the case of 
the six different saponins investigated, and has a 
char^teristic value for each of them varying from 
zero in the ca^ of glycyrrhizin to 10 in the case of 
Merck a digitonin. By this means saponins 


separated from artificial iMUonades by method! of 
Byunner and Biihle (J., 1908, 954; Z. Untere. Nahr. 
Gennssm., 1912, 23, 560; 1914, 27, 192) can be readily 
identified and quantitativelv determined by com- 
paring the hsemolytic index and foam value 
obtained with those tabulated for the saponia in 
question. It should be {HMsibld to specUy a maxi- 
mum value for tbe “poison /foam” quotient, which 
should not be exoeeoed by saponins used in foo^ 
stuffs. The figure I or 0*5 is suggested. — C. B. 

Synthetic sweetening agents. Beyer. See XX. , 

PATSNTB. 

Food products; Manufacture of from meats 

and vegetable substances. W. and C. 0. Spear. 
E.P. 179,705, 21.2.21. 

Meats, vegetables, etc., are cleaned with warm 
water, with or without antiseptics, pu^ed, dried, 
and ir necessary smoked by the means aeecribed in 
E.P. 166,698 (J., 1921, 673 a).— A. G. P. 

Gusein products; Production of , H. V. Dun- 

ham. E.P. 180,018, 12.2.21. 

An alkali casein solution is treated with sufficient 
acid material containing citric acid to nad^ the 
liquid acid to litmus and produce a suspension of 
findiy divided or deflocculated casein, the operation 
being conducted at a temperature which is hi^er 
or lower according to the higher or lower concen- 
tration of tbe solutions used. The product is dried 
for use as a substitute for ekim-milK powder. The 
dried product produces with water a coHoidal sus- 
pension of casein free from subetantial quantities of 
fatty material. — H. 

Meat, fish, and like edible substances; Treating 

for curing and like purposes. P. C. Eushen. 

From International Meat Smoking Corp. E.P. 
180,497, 2.4.21. 

The meat etc. is electrified, and while in that con- 
dition is subjected to the action of a gas or smoke. 
A pulsating direct current of a voltage sufficient to 
produce 8-in. sparks in air may be used. The meat 
may be suspended within the treating chamber 
from one electrode between two electrodes of tbe 
opposite polarity, or may be suspended from con- 
veyor chains which are connects with one elec- 
trode and move through the chamber between 
electrodes of the opposite polarity.—^, H. 

Food substances; Deducing semi-fluid to dry 

powdered form. J. C. MacLachlan. U.8.P. 
1,417,083, 23.5.22. Appl., 9.4.21. 

Cooked oatmeal, in a semi-fluid condition, is dis- 
charged centrifugally into a cumber and meets 
blasts of hot dry steam and heated air. The 
product is a dry, coarse powder. — A. O. P. 


Edible product and process of making same. C. 

Ellis. U.S.P. 1,417,893,30.5.22. Appl., 16.12.18. 
A COMPOSITION comprising medicinal petroleum oil, 
hydrogenated oil, butyric glyceride, and water, and 
having a consistency from that of butter-fat to that 
of lard.— H. H. 


Eraporafing pan [for milk efc.l. 6. B. Rogers. 

U.S.P. 1,417,943, 30.5.22. Appl, 25.1.19. 

The pan is fitted with a series of superposed steam 
heating units, each independently connected with 
the steam main. Each unit is in tho form of an 
inner and nn outer coil connected together at 
adjacent ends with a comnmn inlet and a common 
outlet. The spaces between the coil ends of ad- 
jacent units are on oppoeite sides of the ^n. 
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^ci^ria cdvable of forming lactio and acttic acidt; 
Procest of producing and utUUing pure cultures 

of leavening . E. Boccard. G.P. 360,874, 

21 . 2 . 20 , , 

Aquboos extracts of flour, after sterilisation by a 
(jold process, are added at the lowest possible tem- 
perature to a concentrated solntion « gelatin or 
agar, so that the solution solidifies in the cold. The 
leavening bacteria, isolated by means of cultures on 
^ho nutrient medium prepared as described, are 
*Wded together with yeast to dough. — L. A. C. 


Mineral waters and beverages i Preparation of 

arfificiop containing silicic acid. Lecin- 

werk E. taves. G.P. 350,247, 9.4.19. Addn. to 
337,796 (J., 1921, 637 a). 

Abtivioul mineral waters containing a higher 
percentage of silicic acid than naturally occurring 
waters are girepared with the use of stable solu- 
tions of colloidal silicic acid prepared as described 
in the chief patent. A solution of an alkali silicate 
is mixed with a solution containing an excess of 
an inorganic or organic acid, with or without the 
addition of compounds which evolve carbon di- 
oxide, salts with a therapeutic action, vegetable 
extracts, flavouring essences, and sweetening 
agents, '^he constituents of the two solutions may 
be prepared beforehand in the form of powders, 
granules, or tablets. — L. A. C. 

Flour and grits from cereals; Method of sterilising 

whilst at the same time improving the 

baking gualitg. K. Dienst. E.P. 180,496, 2.4.21. 
Sex G.P. 335,406 of 1917; J., 1922, 30 a. ' 

Organic matters .and particularly meat and fish; 
Process for preserving in the fresh condition i 
— L. A. C Cholet. U.S.P. 1,418,233, 30.5.22. | 
Appl., 10.1.21. I 

Sex E.P. 171,637 of 1921; J., 1922, 30 a. j 

Hygienic food. U.S.P. 1,417,412. See XX. ■ 

XIX8.-VATEB PURIFICATION; SANITATION. 

Formaldehyde; Lamp for producing . E. Burger. 

Comptea rend., 1922, 174, 1471 — 1474. 

A voDiFiXD form of Tol^ens' lamp (J., 1895, 592) 
k de8cribcd>in which two types of catalyst are 
used, namely compressed lampblack containing 
20% of copper oxide, and, secondly, silrercd 
asbestos board. The heat from the compressed 
catalyst in the first case or from the gauze container 
of the cataljet in the second case is used to vaporise 
tho methyl alcohol as it is brought up from the 
container by a cottonwool wick. Tho lamp us« 
about 100 g. of methyl alcohol per hour, and the 
yield with the first typo of catalyst is 30% and 
with the second type 35—40% (in one case a yield of 
45% was obtainea). The second type of catalyst 
needs to be heated to a red heat in an extorniu 
fiame Wore use, but it gives the best result, and 
has been adopted for use in disinfecting surfaces. 

— W. G. 

Patkntb. 

Wafer purifiere. J. B. Gail and N. Adam, E.P. 
180,4^, 21.2.21. 

An automatic apparatus for clarifying water by 
treatment with lime water and another reagent, 
e.g.s sodium carbonate. Lime water is add^ 
tnechantcaily in controlled amounts to the main 
flow. Keans are provided for thorough mixing of 
the reagents with the water before filt^iig. 


Water; Proeest of purifying and decolorising . 

M. F. Newman, Assr. to W. B. Scaife and Sons 
Co. 0.S.P. 1,418,013, 30.5.22. Appl., 6-9.19. 
Water contaminated with soil acids, vegetable 
extracts, etc., is clarified and decolorised by treat* 
ing it successively with an alkali in association 
with a bleaching agent, a ooa.^ant, and a reagent 
for removing excess of bleaching agent. — H. H. 

Sevoage and the like; Treatment of . Treaf- 

ment of seira{/e, water, and the like. H. Daw. 
E.P. (a) 179,896 and (b) 180,272, 17.1.21. 

(a) Sewage etc. is aerated by allowing it to fall 
through the air, a portion being withdrawn for this 
pnrpose from the sewage on its way from the 
stM'age chamber to the sedimentation chamber and 
allowed to fall as fine spray back into the stor^e 
chamber, (b) A sewage treatment plant consists 
of a sedimentation chamber and a sludge chamber, 
the former being at a higher level than the latter 
and provided with passages to the latter at the 
lowest point of its sloping side. The sedimentation 
chamber has also longitudinal baffles for assisting 
in settling and directing any gas that may be 
evolved to the open air. — B. M. V. 


Hydrocyanic aeid‘ Method of generating 

f/or /ti.m.tpafingj. Deutsche Gold- und Silber* 
^heideanstalt vorm. Roesslcr, and 0. Lieb- 
knecht. E.P. 180,118, 15.3.21. 

I Alkam cyanides are mixed with partially dehydrated 
{ salts of metals forming unstable cyanides, e.g., 

I magnesium or aluminium sulphates. Tho heat 
necessary to drive off hydrocyanic acid from the 
moistened mixture is supplied by the beat of 
hydration of the salts themselves or of other salts 
added for that purpose. — ^A. G. P. 

Jnsectieidei; Method of making . H. H. Dow, 

.4ssr. to The Dow Chemical Co. U.S.P. 1,417,232, 
23.5.22. Appl., 6.2.19. Renewed 24.10.21. 

A aumcLE lead compound is treated with excess of 
arsenic acid, and the residual acid neutralised with 
excess of an alkaline-earth hydroxide. — A. G. P. 

ArseTiate insecticides; Process of making . 

W. H. Swenarton. U.S.P. 1,418,848, 6.6.22. 
Appl., 10.12.19. 

Ay alkali salt is mixed with sufficient arsenic acid to 
convert the major portion of the salt into a soluble 
arsenate, and to this mixture is added a salt of a 
metal forming an insoluble hydroxide. The in- 
soluble arsenate is filtered off and the cycle of 
operations repeated, utilising the above filtrate. 

— A. G. P. 

B^afcr, sexcage, or the lite; Process for aufomafi-. 
caHu regulating the addition of a treating agent 

iQ , J, S. Sirasolin. E.P. 180,586, 8.7.21. 

I See U.S.P. 1,388,613 of 1921; J., 1921, 788 a. 

ZX-OBGANIC PRODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Yeast nucleic acid. III. H. Steudel and E. Peiser. 
Z phvsiol. Chem., 1932, 120, 293 — 295. (Cf. J., 
1921, 60 a: 1922, 153 a.) 

I Gcasvlio acid can bo obtained from yeast nucleic 
acid when the sodium salt of tbe latter is treated 
! in alkaline solution. The guanylic acid portion of 
i the molecule can in this way be completely removed 
if the reaction takes place at ordinary tempera- 
! ture. No guanylic acid is removed by similar 
j treatment at 0® 0. — S. S, Z. 

I Sweetening agents; Synthetic . 0. Beyer. 

Z. angew. Chem., 1922, S5. 271—272. 

The methods given for the quantitative separation 
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and p-tolnenesulphonamide and of saccharin 
and p-sttlphaminobenaoic acid by the author in his 
book KontroUe und HersteUung von Saccharin 
were never put forwjird by him as being either 
reliable or accurate, but only recorded to show on 
what lines experiments had been made by others. 

— G. F. M. 

Vanillin glyceride. F. D. Dodge. J. Amer. Chem. 
Soc., 1922, 44, 1405—1407. 

A CRTSTAixiNE deposit formed in a flavouring 
ture of alcohol, glycerol, and vanillin on stan^ng 
was shown to be vanillin glyceride, m.p. Iw®-— 
162° C., farmed by the condensation of 1 mol. of 
each compound. The reaction between these two 
compounds is much accelerated by the presence of , 
mineral acids, but, on the other hand, the Msmting 
glyceride is readily hydrolysed by acids. W. G. 

Seduction of organic compounds ; Use of the oxides 

of platinum for the catalytic . V. V^- 

hees and R. Adams. J. Amer. Chem. Soc., 1922, 
44, 1397—1405. 

When chloroplatinic acid is fused with sodium 
nitrate at about 450° C. a brown oxide of platinum 
is obtained which is an excellent catalyet for the 
reduction of vario’ia types of organic compounds , 
(vanillin, ethyl methyl ketone, phenol, salicylalde- | 
hyde, nicotinic acid). The speed of reduction with 
this cat^yst is greater than when ordinary platinum 
black is used. The moat satisfactory conditions for 
preparing this oxide in its most active form have j 
yet to be worked out. — W. G. 

Caialytis, IL Dehydraiion and addition re- 
actions of ethyl alcohol: the formation of acetcd 
and mercaptans. P. A. GilfiUan. J, Amer. 
Chem, Soc., 1922, 44, 132^-1333. j 

EtHTL alcohol vapour alone or in the presence of | 
carbon dioxide is not decomposed when passed over i 
pumice at 600° C. Thorium oxide does not act I 
exclusively as a dehydrating catalyst for this ' 
alcohol, as, under certain conditions, a consider- 
able amount of acetaldehyde, is produced by 
dehydrogenation. In the presence of carbon 
dioxide a quantity of acetal is obtained with 
thorium oxide as catalyst. The oxide is in- 
activated as a dehydrating catalyst if it is strongly 
calcined or heated for a long time at a low tem- 
perature before use. Up to about 340° C. the blue 
oxide of tungsten is a more effective dehydrating 
agent than is thorium oxide, but at higher tem- 
peratures the two oxides are of practically equal 
efficiency. Titanium oxide has no dehydrating 
action up to 355° C. In no case was any ether 
produced from the alcohol. Using any of the three 
metallic oxides as catalysts at 300°— 400° C., a 
mixture of absolute alcohol and carbon bisulphide 
* gave considerable quantities of ethyl mercaptan, 
titanium oxide being the most active catalyst for 
this reaction. Pure dry carbon biaulpbide U not 
decomposed when vaporised over pumice or the 
blue oxide of tungsten at 400° C., but in the 
presence of a trace of moisture hydrogen sulphide 
is obtained.— W. G. 

Acetone,' Source of error tn the colorimetric 

detection of . A. Troise. Ann. Chim. Analyt., 

1922, 4, 177—178. 

IsTTcm (l.S^ihydroxyanthraquinoiie) gives a 
violet coloration with Lieben’a reagent (sodium 
nitroprusside in acetic acid and ammonia) similar 
to that produced by acetone. {Of. J.C.8., August.) 

—A. R. P. 

Iodine value. Holde and others. See XII. 
Saponins. Kofler. See XIXa. 


pATBNTfl. 

Aromatic \hydr'}oxyaldehydes and their deriva- 

tinea ' Manufacture of ~ ■""« Soo. Cbun. des 

u!ines du Eh6ne. B.P. 160,706, 24.2.21. Conv.. 

24.3.20. 

Abomatic hydroxyaldehydes aro obtain©^ in most 
cases in pure condition and in good yield, by con- 
densing a phenol with an eater or ether of the 
hypothetical methylene glycol, CH,(OH)„ bv 
means of an acid condensing agent in presence oil 
a nitroso-compound. Example. A mixture of 
40 pts. of guaiacolj 100 pts. of methylal, and the 
nitrost^imethylanihn© obtained from 80 pta. of 
dimethylaniline is heated on a water bath for 1— 
2 hrs. in 500 pts. of methyl alcohol, whilst gaseous 
hydrogen chloride is continuously bubbled through. 
The product is then cooled, diluted with water, and 
freed from alcohol by steam distillation. Vanillin 
is extracted from the resulting aqueous solution 
with ether or benzene. Instead of methylal, 
methylene chloride, methylene diacetate, or 
methylene sulphate may used with similar 
resultfl.— G. F. M. 

Amtno-p^enofi or aromuftc amtno-uctds; Produc- 
tion of . W. Lewcock, W. G. Ad^, N. E. 

Siderfin, and W. L. Galbraith. E.P? 179,753, 

19.3.21. 

Aminophenols or aromatic amino-acids may be 
obtained by the reduction of nitro- or a&o-phen^ 
or aromatic acids with hydrogen sulphide in 
presence of an alkali carbonate. The compound to 
be redueed may be dissolved wholly or in part in 
a solution of the alkali carbonate, or the latter 
may be added to an already prepared solution of 
the alkali pbenoxide or salt. The hydrogen 
sulphide need not be pure, but may be employed, 
for example, in the form of the waste gases from 
the ammonia scrubbers of gasworks, containing 
only ahont 15% H,8 and a large proportion of 
carbon dioxide. Example. 50 pts. of benseneaBo- 
salicylic acid is added to 44 pts. of sodium carbon- 
ate dissolved iu ten times its weight of water, and 
the mixture is treated in a still at about 100° C. 
with a waste gas until no more hydrogen sulphide 
is absorbed and no more aniline passes over. The 
solution is allowed to cool in an atmosphere of the 
gas, and sulphur and aminosalicylic acid are 
fractionally precipitated by the cautious addition 
of acid. The yield is 85 — W%. — G. F. M. 

Formaldehyde or its polymers; Preparation of — 

from mixtures of carbon monoxide and hydrogen. 

E. J. Lush. E.P. 180,016, 12.2.21. 

When mixtures of carbon monoxide and hydrogen 
in suitable proportions, such as may be obtained 
by the purincation of " suction ** or water-gas, are 
passed rapidly over catalysts prepared preferably 
from a mixture of 4 pta. of nickel, 1 pt. of copper, 
and 5 pts. of alumina, large quantities of 
formaldehyde or its pol 3 rmerisatton products are 
formed, and the residual gas consisU mainly of 
methane and hydrogen. The gas is preferably 
forced through the catalyst at an initial tempera- 
ture of 300° — 400° C. and under 10 atm. pressure, 
and es rapidly as will ensure that the temperature 
does not fail below 160° — 180° C. on leaving the 
catalyst. To promote rapid cooling thereafter the 
high-preesure gas is allowed to issue from a small 
constriction and is then led into water scrubbers 
to remove the formaldehyde. In order to restore 
the activity of the catalyst, steam is blown through 
periodically, or, preferably, is mixed with the 
gaseous mixture. — G. F. M. 

Formaldehyde; Production of — from ethylene. 

R. Willatatter. G.P. 360,922, 9.4.18. 

A KTXTUBB of ethylene and a large excess of oxygeo 
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over tliAt required to oxidise the ethylene to 
formaldehyde, xnainteined under redact pres- 
sure and/or mixed with an inactive gas as 
diluent, is heated for a short time above 600“ C., 
and the formaldehyde produced is rapidly separ- 
ated from the mixra gasea. — ^L. A. C. 

Medicine and hygunic food. J. C. Richard. 

U.S.P. 1,417,412, 23.6.22. Appl., 14.3.14. 

Fbuii juice mixed with a non-toxio neutralising 
a|ent is subjected to lactic acid fermentation with 
Js. iulgarieus. — ^A. G. P. 

Olefi.nes, etc.; Process of oxiduing . C. Ellis, 

Assr. to S. B. Hunt. U.S.P. 1,418,368, 6.6.22. 
Appl., 17.6.18. 

Retonbs and fatty acids are obtained from the 
acid extract of olefines from cracked petroleum by 
diluting the acid extract and treating it with 
dilute nitric acid. — T. A. S. 

Acetylene," Meikod for the chlorination of . 

E. B6lca, Assr. to HoUverkohlungs-Ind. A.-G. 
U.S.P. 1,418,882, 6.6.22. Appl., 3.2.22. 
Chlohecb and acetylene are caused to interact at 
high temperature with the aid of steam. — H. H. 

lodinc^malt preparations; Manufacture of . 

Gehe und Co. A.-G. G.P. 348,412, 22.2.21. 
aqueous solution of malt extract is evaporated 
in vacuo with such a quantity of an alcoholic solu- 
tion of iodine that the d^ pr^uct contains 0'1% I. 
Instead of an alcoholic solution of iodine, an 
aqueous solution of sodium iodide and iodate 
together with hydrochloric acid may be used. The 
product, which is of therapeutic value, dora not 
give a blue colour with starch test-paper. 

Butyric aldehyde; Manufacture of . D. A. 

Legg, Assr. to M. A. Adam. U.S.P. 1,418,448, 

6.6.22. Appl., 22.11.21. 

See K.P. 173,004 of 1920; J., 1922, 197 a. 

Ifono- and di-P-lhydr'joxyetKylaminobenzoie esters; 

Process for the manufacture of . J, Altwegg 

and J. Landrivon, .tssrs. to S^. Chim. Usines du 
Rhone. U.S.P. 1,418,900, 6.6.22. Appl., 13.6.19. 
Seb E.P. 128,552 of 1919; J., 1920, 280 a. 

[Hydryixyaldehydes ; Process for the manufacture 
of aromatic — . F. Bidaud, Assr. to Soc. Chim. 
Usines du Rhone. U.S.P. 1,418,901, 6.6.22. 
Appl., 26.2.21. 

See E.P. 160,765 of 1921; preceding. 

Tropinone monocarhoxylioacid esters and prepara~ 
fion of the same. R. Wiilstatter, O. Wolfes, and 

H. Mneder. U.S.P. 1,419,091, 6.6.22. Appl., 
28.8.21. 

See G.P. 344,031 of 1919; J., 1922, 270 a. 

Tropinone tnonocarhoxylic-acid esters; Preparation 
0 } . O. Wolfes and H. Mneder. U.S.P. 

I, 419,092, 6.6.22. Appl., 28.8.21. 

See E.P. 153,917 of 1920; J.,*1922, 436 a. 

Purifying organic substances. E.P. 179,991. See 


XXI.-PH0T0GBAPHIC MATERIALS AHD 
PROCESSES. 

[i^o<o(7rapMc2 desensitUers: Ntw . R. B. 

Crowther. Brit. J. Phot., 1922, ««. 361—353. 
Two new desenaiiisert, ** Pinahrjptol ” and *' Pina- 
^ryptol Greon,” were inreatigated and compared 


iHtii Phenosafranin. As regards desensitising 
efficiency, Pinakryptol ” is equal to Phenosafra- 
nin, and “ Pinakryptol Green is more efficient. 
Ihe new dyes, moreover, aw practically non- 
staming, a maximum of ten^minutee’ washing 
sowing to remove all signs. The effects of the dyes 
on development were investigated for several deve- 
lopers, and the results are tabulated. “ Pinakryp- 
tol ” causes a pronounced retardation of develop- 
ment. The dyes do not interfere with the “ speed ” 
of a given plate. — W. C. 

Patents. 

Photographic dry pZofei or fUnu; Method of treaU 
. J. Bagley. U.S.P. 1,417,791, 

30.6.22. Appl., 7.2.21. 

Photoguaphio dry plates or films are treated with 
alcohol after exposure and before development a"d 
subjected to the action of a photographic developer 
while still wet with alcohol. — ^W. O. 


Photographie film; Antutatic . A. P. Snlaer, 

Assr. to Eastman Kodak Co. U.S.P. 1.418.405, 

6.6.22. Appl., 25.4.21. 

The support for the sensitive coating of an anti- 
static photographic film comprises sufficient nitro- 
cellulose to produce, if alone, static markings in 
the coating, and sufficient of a cellulose ether to 
prevent the static markings being formed. — W. C. 

Photographic film. E. Wolff. G.P. 345.734, 
15.8.20. 

On the actual film support a number of films each 
sensitised for a certain colour are arranged in 
suitable order. Colour selection is thereby ren- 
dered possible for visible and invisible rays without 
the use of filters. In addition to these, sensitisers, 
' such as Dicyanin for red, and Er;^hrosin for 
green, an absorbing dye for blue rays, e.g., Filter 
I Yellow K, may be added to the emulsion. lli© 
I different sensitivenees of the constituent emulsions 
! can be ^ualised in this way. The exposure required 
> is considerably shorter than with filters, and no 
diffuseness is obtained. The sequence red, green, 
blue is best for cinematograph ^Ims, but in colour 
photography other arrangements are better. 

— W. C. 

Photographic developers. J. Hauff und Co. E.P 
; 154,198, 22.11.20. Conv. 23.10.18. 

! See G.P. 327,111 of 1918; J., 1921, 371 a. (Refer- 
; enoe is direct^, in pursuance of Sect. 7, Sub-sect, 
j 4, of the Patents and Designs Acts, 1907 and 1919, 

I to E.P. 1736 of 1891; J., 1893, 374.) 

j Photometer scales. G.P. 351,243. See XV. 


XXU.— EXPLOSIVES; MATCHES. 

I Detonators; The lead-plaie test as applied to com- 

tnerckU . B, Grotta. Chem. and Mel. 

! Eng., 1922, 26, 1126—1132. 

I Thb test is described and two simple forms ol 
apparatus are illustrated. A series of six standard 
markings on the lead plates are illustrated. These 
were obtained by t^ts with No. 6 commercial 
, detonators and give the effect of detonators 
' various qualities down to complete ineffectiveness 
^ on the plates. Comparative tests carried out on 
. samples of commercial dynamite indicate that 
i detonators giving plates corresponding to the first 
; three standard plates are suitable for use in 
I blasting operations. The influence of the sixe 
the charge, moisture, potassium chlorate content, 
indentation of shdU, and hardness of shells on the 
detonation, as indicated by the lead-plate test, is 
dealt with.— 0. R. 
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Nitrotoluenes. Binary tystems of m^Uroioluene 
with another nitrotoluene. J. M. Bell and J. L. 
McBwen. J. Ind. Bng. Ghem.i 1922, 14, 
636—537. 

The binary fiyetear, m-nitrotolnene-o-nitrotoluene 
forma a stable eutectic at -31 ‘65® C. containing 
48% of the fn-constituent and a metaatable eutectic 
containing 46% of the same constituent at -39®C. 
The system m-nitrotoluone-p-nitrotoluene forms 
an eutectic at —2*8® C. containing 37% of the p* 
constituent. — J. F. S. 

Patents. 

Priming compositions' Manufacture of . W. 

‘ Friederich. E.P. 180,605, 31.8.21. 

Combinations of explosive and non-explosive 
pounds with azides of heavy metals, such as lead 
azide, are obtained in the form of mixed crystals by 
gradually mixing solutions of readily soluble swts 
of the particular compounds and readily soluble 
azides with solutions of metallic salts. Alterna- 
tively, crystals serving as core crystals may be 
levigated in one of the solutions to be precipitated 
80 that on subsequent precipitation crystals are 
obtained covered with layers or different compounds 
used in priming compositions. The elongation of 
the crystals of lead azide is thus overcome and the 
explosive obtained in a form more suitable for 
loading. Basic lead azide, lead carbonate, basic 
chlorides and sulphates, neutral and basic salts of 
nitrated phenols and other oitro compounds may 
thus be associated with lead azide. — H. 0. R. 

Hiah explosive and process of preparing the same. 
T. L. Davis. U.S.P. 1,419,027, 6.6.22. Appl., 
16.4.21. 

A HIGH explosive consists of pentanitronapbtbol. 

— H. C. R. 

Priming composition. Rheinisch - Westf&liscbe 
Sprengtftoff A.-G. G.P. 309,210, 1.5.18. 

Leab trinitroresorcinate is used alone or in 
admixture with other explosives, with the excep- 
tion of mercury fulminate. Normal lead trinitro- 
resorcinate explo(^ successfully if heavily tamped. 
Fuses can be maae with the aid of a damping 
material, and these are cheaper than those pro- 
duced from mercury fulminate and are insensitive 
to hammering, cutting or crushing. They burn 
easily with little deflagration, without detonation, 
and are not injured by treatment in water and 
will explode an explosive without the use of a 
detonator. The velocity of detonation is somewhat 
higher than that of mercury fulminate fuses and 
varies from 6000 to 7000 m. per second according 
to the kind of damping agent employed. — A. G. 


XXin.-ANALYSIS. 

Membrane filters; Treatment of . G. Jander. 

Z. angew, Chem., 1922, 35, 269. 

To restore a smooth glazed surface to membrane 
biters which hate become rough, the membrane is 
heated in distilled water for about J hr. at 75° — 
80° C., and then clamped tightly between two 
plate glass surfaces, care being taken that no air 
babbles are enclosed. The whole is then heated 
agmn for 1 hr. in distilled water in a porcelain 
dmn at the same temperature, the clamps being 
tightened up from time to time. After cooling 
tM ^ass plates are unclamped and the membrane, 
which now has the desired glossy surface, is 
removed. The pores of the membrane will have 
A” ® certain extent closed by tto treatment 
and filtration will he somewhat slower. To pro- 
seive the membrane filter in good cowdition it 


should always be kept under water in dosed vessels, 
and for preventing the growth of moulds a bright 
piece of copper foil placed in the bottom of the 
vessel is quite effective.— 16. F. M. 

Electrometric titration; Simple method of 

t» acidimetry and alhahmetry. P. V. Sharp 
and P. H. MacDougall. J. Amer. Chem. Soo., 
1922, ■«, 1193—1196. 

A NiTHBBa of constant and reproducible electrodes 
have been prepared which are electrometricaDy 
equivalent to hydrogen electrodes dipping in 
solutions of various known hydrogen ion concen- 
trations. Sneh electrodes are extremely tiseful 
in cases where it is necessary to titrate a solution 
of an acid to an end point corresponding to a 
definite hydrogen ion coneentration. In sneh a 
case the half cell containing a hydrogen electrode 
and the solution to be titrated u connected with 
the electrode which has the same PD as the 
hydrogen electrode will have when the titration is 
completed. A solution of alkali is then mn into 
the acid until a galvanometer indicates that the 
whole cell, comparison electrode/KCS (sat)/titra- 
tion liquid /H,Pt, has a zero £MF. The following 
are the comparison electrodes together with the 
potentials against a normal calomel electrode, and 
the equivalent hydrogen ion concentrations. 


Cadmium amalgam with 12-12*5% Cd— 

0'52 C.C. El in 100 c.o. aol. ' i EM?, 0*5105 volt - U* 10‘ 

2*«0c.c.KI„ „ „ „ 0-5600 „ 

fi-Uc.C. El,, „ „ „ 0*57W -H-10-*A’ 

07-50 C.C. El „ „ „ :[ „ 0-6878 „ « H* l(r»N 


Lead amalgam with 12-18-5% Pb, and lead Iodide — 
100c.c.Cd80|+0-20e.e.EI.. ; BMP, 0-0007 volt m 
10 c.e. CdSOg + 10 e.e. El In | 

100 C.C. aol. . . . . ! » 0*7500 „ » 

100 c.c. CdSO« + 26-40 e.e. El : „ 0-8151 „ 

2 c.c. CdSOt + 48-7 e.c. El i 
in 100 C.C. so). . . . . > » 0-8743 » » 


H- 10-».V 


H* 10**.V 
H‘ l(r**Y 


H-IO'^.V 


The numbers of c.c. of potassium iodide and 
cadmium sulphate refer, respectively, to 227 and 
0*527 solutions. — J. F. S. 


Fo2«m€fWc analysis; New physicochemical method 

of , applied to some problems of inorganic 

chemistry. P. Dqtoit and E. Grobet. J. Phvs. 
Chira., 1922, 19, 324—327. 

A METHOD is described by which solutions of acidi 
may be titrated with bases using a thermometer 
graduated in 0 01® C. as indicator. The solution 
to bo titrated is placed in a small Dewar vessel, 
which stands in a larger Dewar vessel; a mech- 
anical stirrer is placed in the solution and the 
alkali added at regular intervals in amounts which 
cause the temperature to increase by not more 
than 0*02® C. The burette is wrappeci in asbestos 
paper and the stopcock operated by a long pair of 
pincers. The number of c.c. of alkali added is 
plotted as abscissio and the temperatures after 
successive additions as ordinates. The end point 
is marked by a decided change of direction of the 
curve. Not only is this point fixed by the curve, 
but all other points at which a chan^ in the 
nature of the reaction occurs are l^ed. llius witli 
sulphuric acid the points corresponding with the 
completion of the formation of tne bisulphate and 
the normal sulphate are ^th accurately shown. 
In the titration of phosphoric acid with sodium 
hydroxide the points where the formation of 
NaH.PO,, Na,HTO4, and Na^PO^, respectively, is 
complete are well marked. In the titration of 
normal sodium phosphate with nitoic acid the 
pointe where the formation of NaHjPO*, Na^HPO,, 
and HjPO^ is complete are clearly marked. The 
titration of the nitrates of sincy lead) and mag* 
neshim with alkali, by this method indicates the 
completion of the formation of definite basic salt? 
and in the case of the two ftrti-aamed metals, of 
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sincaiM and plnmbitei, respectively. Titraticm 
of salts of cobalt, copper, and nickel with ammonia 
in the same way indicates the formation of the 
various ammonia complexes. This method yields 
identical results with those obtained hy ele^ro- 
metric and conductivity titrations, and in addition 
it also indicates the formation of derivatives 
which these methods do not. — J. F. S. 

Resorcinol; Application of tn qualitative in^ 

organic an^ptis. Lavoye. J. Pbarm. Belg., 
1931, 3, 889—890. Chem. Zentr., 1922, 93, II., 
1154. 

GsAKAOfXBiSTio colours are produced by mixing 
1 c.c. of very dilute solutions of the following metals 
with 1 C.C. of 10% resorcinol solution and 2 c.c. of 
10% ammonia solution, heating for a short time, 
and allowing the mixture to stand: Zinc, yellow- 
green, then dark blue; cadmium, a intense 
blue; manganese in presence of ammonium salts, 
Dlue-green; nickel, blue-green; cobalt, red-violet, 
then blue-violet; copper, blue; platinum, garnet 
red; mercnry, no colour but crystalliue precipitate 
on evaporation. Acids turn all the solutions red. 

—A. R. P. 

Uranium; Estimation of tn mesence of phos- ! 

pkoric acid. A, Schoep and W. Steinkiihler. 
Bull. Soc. Chim. ^Ig., 1922, 31, 156 — 159. 
Pbevious methods having proved umatisfactory, 
the following is recommended : Silica and the 
elements which are precipitated in acid solution by 
hydrogen sulphide are first separated. The filtrate 
is freed from hydrogen sulphide by boiling and 
uranium oxidised by a few drops of nitric acid. 
The phosphoric acid is then precipitated by molyb- 
date solution, and, in the absence of chlorides etc., 
this serves as a means of estimating phosphate. 
Ammonia is then added in slight excess and the 
solution gently heated, but not allowed to boil, 
after which ammonium sulphide is added until the 
liquid turns blood-red. After 20 mins, on the water 
bath a brown precipitate of uranium sulphide is 
produced, and when this has become black and 
granular heating is stopped. The precipitate is 
washed with warm dilute ammonium sulphide to 
which a few drops of ammonia have been added, 
the washing being continued until the washing 
no longer give a molybdenum reaction. If the 
operation has been carried out properly there is 
no need to dissolve and re-precipitate the uranium 
sulphide. — H. J. E. 

Wafer; Estimation of bv the apparatus of 

MeihuMen. K. Mohs. Woch. Brau., 1922, 39, 
139-Ul. 

Tests with Meihuisen's drying apparatus (£.P. 
114,620: J., 1918, 357 a) are d^ribed. Vsieg 
steam neat and maintaining a temperature of 
09° C., the moisture-content of flours, starches, 
etc., may be determined by heating for SO-^flO 
mins. If xylol is used in place of water a drying 
temperature of 139^ C. can be maintained and heat- 
ing for 15 — 25 mins, is sufficient. — A, Q. P. 

also pages (a) 533, Gas colorimefer (Boys); 
Mixtures of pam^n hydrocarbons and hydrogen 
(King). 635, Iodine values of petroleum oils 
(Kawai); Sluage values of transformer and furbwie 
(Schwars and Marcuason). 640, Cellulose in 
^ood etc. (Houser and Casseus) ; ChloTine consump- 
tion value of sulphite pulps (Siwer). 541, Cellulose 
oedates (Entat and Vulquin). 544, Phosphoric acid 
(Hoss and others) ; Hypoehli^te bleaching soltif tons 
(Royer); Sodium histuphites (Kiihl). 645, 
in calcium carbonate (Singleton and Williams); 
^lopper and iron in copper etdphafe (Wober). 560, 
olag in steel (Wflat and Kirpaoh). 661, Spelter 
(oatinq on gawanised sheets (Strickland); Electro- 
f^nahjsts of braeaes efc. (Kling and Lassieur). 552, 


Besistanee of aluminium to corrosion (Mylbu). 553, 
Aluminium alloys (Oosta-Vet); Ferrotungsten and 
tungsten powder (Bonardi and Williams). 556, 
Olive oils (Prax). 667, lodini value (Holde and 
others); Lead dioxide in red lead (Bonis). 558, 
Hardness test for varnishes (Wolff). 563, Moisture 
in potato flour (Vogelenzang); Testing foodstuffs 
for vitamins (Dmmmond and Watson). 5£i, 
Soponins (Kofler). 666, Acetone (Troise). 

Patents. 

Gas calorimeters; Becording and integrating . 

The Secretary of the Board of TVade, and C. V. 

Boys. E.P. 180,080. 24.2.21. 

In a recording gas calorimeter of the water-flow 
type the rate of flow of water is adjusted accurately 
to a predetermined value by trapping a stream 
of water in a vessel which is tipped and drained at 
regular intervals, the tipping being effected by 
the trapped water. While the vessel is tipped the 
stream of incoming water is delivered to a water- 
wheel or similar device driving the gas-controlling 
mechanism. The gas is delivered to a wet gas 
meter of which the drum is rotated on a screwed 
spindle by gas pressure independently of the 
driven spindle, so that longitudinal movement of 
the drum is 4 >roduced by relative rotation of the 
drum and spindle, and this longitudinal move- 
ment operates a control for the gas inlet. The 
rate of gas delivery to the burner of the calori- 
meter is maintained at a constant value (measured 
under standard conditions of temperature and 
pressure) irrespective of changes of temperature 
and pressure by automatic variation of the liquid 
level in the meter in accordance with changes of 
temperature and pressure. The gas is saturated 
with water vapour. The calorimeter proper com- 
prises a combustion circuit and heat interchanger, 
each of which is readily removable and replaceable, 
it includes a hot operative thermometer chamber 
and a cold operative thermometer chamber. An 
operating lever co-operates with both chambers so 
as to magnify the differential movement of the 
chambers in an inverse ratio to Jhe relative linear 
movements of the individual chambers, with com- 
mon temperature rise but in opposite directions. 
A recording arm is supported upon a lantern 
: capable of rocking about a vertical axis, and 
mechanism is provided for integrating the depar- 
! ture of the recording arm from a predetermined 
position. — J. S. G. T. 

Distilling apparatus [; Laboratory 1. P. 

Anders and P. M. Ginnings. U.S.P. 1,418,691, 

6.6.22. Appl., 25.2.21. 

Tub upper end of the main column of a distilling 
bead is closed by a stopper, and the side outlet 
tube projects inwards approximately to the centre 
of the column, the end of the projecting part being 
provided with a circular lip. — J. S. G. T. 


Patent List. 

TCs datM siv«ii in this liit an. in the OMe of Appltoa- 
tkuu for Pal«Dt«. ihoce of applioaiioo. aad in the oeoe of 
Complete Speoifioatione aocepled, those of the Official 
ioam-aU in which the aooepUnoe u aanoanood. Complete 
BpeciSoatione ihoa advertiaed aa aooepted ara open to 
iotpeclion at th« Patent Offioe immadiataly, and to oppoai- 
tton within two monibs of the date nvan; they ate on eola 
at la. eaoh at the Patent Office Side Branch. Quality 
Court. Cbaaoery Lane, London, W.C. 9. 15 daya after the 
date tiven. 


I.— GENERAL; PLANT; MACHINERY. 

APPUCATtOKS. 

Baron (Signal Ges.). Apparatus for removing 
gases from liouids. 18,695. July 7. 

Ikeda, Isooe, and Okaeawa, Extraction of 
volatile oils from gases. 17,708. June 27. 
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Johns-ManvUle, Inc., and Walsh. Drying 

materials. 18,632. July 7. 

Johns-Manville, Inc., and Walsh. Drying 

apparatus. 18,683. July 7. 

Lodge-Cottrell, Ltd. (Andei^n). 18,028. 

See XI. 

Lyall. Grinding-machines. 17,963. June 30. 
Major. Distillation etc. of liquids. 18,807. 

July 8. 

Mauss. Centrifugal separators etc. 17,587. 

June 26. 

Bigby. Drying. 17,498. June 26. 

TyW. Apparatus for disintegrating and screen- 
ing pulverulent material. 18,131. July 1. 

Wake. Mixing-machines. 17,950. June 29. 

Compute SPEcmcATioNs Accepted. 


8144 (1921). Alexander. Apparatus or kilns for 
' drying and distilling carbonaceous substances. 
(181,794.) July 12. ^ u ■ 

11 222 (1921). Low-Temperature Carbonisation, 
Ltd.’, and Davidson. Eetorts. (181,894.) July 6. 
I 11,438 (1921). Marks (Shell Co.). Still for frac- 
' tionating petroleum oils. (182,247.) July 12, 
12,670 (1921). Kratoehwill. Artificial fuel. 

(182,262.) July 12. 

i 12,975(1921). Bismarckhutte. Coking-chambers 

j for gas-prodnoers. (163,012.) July 12. 

' 17,818 (1921). Collin A.-G. Vertical retorts, 

i (165,744.) July 12. 

! 19,804 (1921). Fabry. Centrifugal drying, 

machine for ooM etc. (182,006.) July 5. 

30,^1 (1921). Dowson and Mason Gas Plant Co., 
and Wilson. Gas-producers. (182,053.) July 5. 


36,169 (1920). Traun’s Forschungslaboratorium 
Ges. Filter presses. (156,834.) July 12. 

3373 (1921). Barhet et Fils et Cie. Evaporating 
apparatus. (158,569.) July 12. 

6890 (1921). 8oc. Gen. d’Evaporation. Process 
and apparatus for crystallising. (159,816.) July 5. 

8274 (1921) and 3623 (1922). Petsel. Bodies for 
filling columns, towers, etc. through which gas is 
passed in an opposite direction to liquid. (160,180 
and 175,273.) July 5. 

10,095 (1921). McIntyre. Mixing, reducing, or 
grinding and like machines. (181,877.) July 5. 

10,177 (1921). Vallez. Rotary filters. (181,879.) 
July 5. 

11,642 (1921). Chapman. Magnetic separators 
for removing solids from liquids. (181,898.) July 6. 
19,804 (1921). Fabry. See II. 

9361 (1922). Wade (Schncible). See XVIII. 
15,388 (1922). Traun’a Forschungslaboratorium 
Ges. Filter presses. (181,023.) July 12. 

IL— FUEL; GAS; MINERAL OILS AND 

WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

ApPMOATION'S. 

Avebene Soc. Anon. Fuel briquettes. 17,909. 
June 29. (Fr., 19.5.22.) 

Brown. Retort setting. 17,786. June 28. 
Chemical Research Synd. Motor fuels. 18,605. 
July 6. (U.S., 27.10.21.) 

Combustione Economica e Impianti Elettrici Soc. 
Anon. Combustion of pulverised solid fuels. 
17,721. June 27. (Fr., 1.7.21.) 

Coote, and Spencer Chapman and Messel. Treat- 
ment of waste acids from mineral-oil refiners. 
18J16. July 7. 

Danks. Retorts for recovering by-products from 
coal etc. 18,165. July 3. 

Davidson, Retorts. 18,457. July 5. 

Ges. f. Eohlentechnik. Separation of ammonia 
and benxol hydrocarbons from gas. 18,489. July 5. 
(Ger., 7.7.21.) 

Hodgkinson and Ridge. 17,585. See XII. 
Koppers. Coking or carbonising, 17,834. June 28. 
Lynch and Mahan. Cracking oils. 17,6(X). June 28. 
Morgan. Fuel for internal-combustion engines. 
18,2^. July 3. 

Riedel A.-G. Fuel for internal-combustion 
engines. 18,594. July 6. (Ger., 15.8.21.) 

Salerni. Retorts for distilling or heat-treating 
carbonaceous etc. material. 18,390. July 4. 

Complete Specifications Acceited. 

98(1921). Rigby. Treatment of peat. (182,149.) 
July 12. 

®004 n921). Haddan (Torfverwertungsges. Pohl 
u. Von Dewitz). Dry distillation and coking of raw 
peat etc. (159,464.) July 12. 

^ (1921). Rigby. Drying peat etc. (182,157.) 

.TnlTr,l9, sir 


m.— TAB AND TAR PRODUCTS. 
Application. 

Ges. f. Kohlentechnik. 18,489. See II. 


IV.— COLOURING MATTERS AND DYES. 

Applications. 

Durand & Hugnenin Soc. Anon. Manufactnri 
of mordant-dyeing colouring matters. 17,699 
June 27. (Fr., 15.7.21.) 

Scottish Dyes, Ltd., and Thomae. Mannfacturi 
of dyestuff intermediates. 18,804. July 8. 

Complete Specifications Accepted. 

36,647 (1920) and 21,708 (1921). Green, Saunders, 
and British Dyestuffs Corp. Manufacture of soluble 
acid colouring matters and intermediate com- 
pounds. (181,750.) July 5. 

16,368 (1921). Durand & Hugnenin A.-G. 
Manufacture of halogen derivatiTes of basic scri- 
dine dyestuffs. (165,721.) July 5. 

22,991 (1921). British Dyestuffs Corp., Green. 
Saunders, and Adams. Manufacture of colouring- 
matters. (182,031.) July 6. 


V.— FIBRES; TEXTILES; CELLULOSE; 

PAPER. 

Applications. 

Dreaper. Manufacture of artificial silk etc. 
18,174. July 3, 

Dreyfus, M.mufacturc of artificial textile 
products. 18,560. July 6. 

Johns-Manville, Inc., and Walsh. Drying nnd 
carbonising fabrics. 18,684. July 7. 

Nitrogen Corp. Cellulose solutions. 18,149 and 
18,150. Julyl, (U.S^ 2.7 and 21.11.21.) 

Nitrogen Corp. Miethod of making cellulose 
compounds. 18,161. July 1. (U.8., 23.12,21.) 

Rheinisch Westfalischo Sprengstoff A.-G., and 
Seyfferth. Manufacture of radioactive plastic com- 
positions from cellon, celluloid, etc. 17,823. 
June 23. 

Complete Specifications Accepted. 

2598 (1921). Dreaper. Manufacture of artificial 
silk etc. (181,758.) July 6. 

8685 (IMl). Dreyfus. Manufacture of artifici.il 
silk etc. (182,166.) July 12. 

11,766 (1921). Courtaulds, Ltd., and CnllimachJ 
Manufacture of threads, filaments, strips, or films 
of cellulose. (181,900.) July 5. 

11.769 (1921). Courtaulds, Ltd., and Hogan 
Manufacture of threads, films, etc. of cellulose. 
(181,901.) July 6. 

11.770 (1921). Courtaulds, Ltd., and Wilson 
Manufacture of coloured threads, filaments, strips, 
or films of cellulose. (181,^.) July 6. 
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30,466 (1931). Jentgen. Production of artidciBl 
threads, films, etc. from riacose. (171,691.) 
July 6. 

1036 (1922). Claessen. Manufacture of water- 
proof material. (174,688.) July 12. 

VI.— BLEACHING: DYEING: PRINTING ; 

FINISHING. 

Affucations. 

Blicquy and Callebaut. Dyeing-machines. 
J8J87. July 3. 

British ^izaran Co., Dawson, Harley, and 
Nichol. Discharging agents and processes employ- 
ing same. 18,622. July 12. 

Geigy Soc. Anon., and Liittin. Solutions for 
dyeing and printing fabrics etc. 18, 6M. July 7. 

Geigy Soc. Anon. Process of dyeing or printing 
fabrics etc. 18,697. July 7. (Ger., 29.5^1.) 

vn.— ACIDS; ALKALIS: SALTS: NON- 
METALLIC ELEMENTS. 

Apflioattons. 

Coote and others. 18,716. See II. 

Freeth and Munro. Production of ammonium 
chloride and sodium carbonate. 18,768. July 8. 

Ges. f. Eohlentechnik. 18,489. See II. 

Guggenheim Bros. Leaching caliche and recover- 
ing nitrate. 18,460. July 5. (U.8., 7.11.21.) 

Soc. d’Etudes Chimiques pour I'Industrie. 
Employing residues from decomposition of calcium 
cyanamide by acid. 17,644. June M. (Switz., 
25.6.21.) 

Teillard. Purification of sulphate of baryta etc. 
18,576. July 6. (Fr., 18.7.21.) 

Threlfall. Manufacture of phosphorus pentoxide. 
18,^9. July 6. 

Topp. 18,732. See XIII. 

Westermann. Manufacture of pure sodium 
chloride. 17,760. June 28. 

CoxFijra SFKcmc.tTioNs Acceftxd. 

35,720 (1920). Nitrogen Corp. Synthesis of 
ammonia. (166,592.) July 6. 

36,518 (19M). Aluminum Co. of America. Manu- 
facture of aluminium chloride. (16^975.) July 12. 

5626 (1921). Dutt and Dutt. Preparation of 
titanium dioxide from bauxite. (181,775.) July 5. 

10,483 (1921). Ebbw Vale Steel, Iron, and Coal 
Co., and Thickins. Manufacture of dry neutral 
sulphate of ammonia. (181,884.) July 5. 

13,812 (1921). Nitrogen Oorp. Preparation of 
hydrogen and ammonia. (163,323.) July 6. 

17,574 (1921). Hunt. Recovery of sulphur, 
sulphides, etc. from a condition of emulsion. 
(181,984.) July 6. 

13,444 (1931). Courtaulds, Ltd., and Jones. 

Separation of sodium carbonate from liquors or 
solutions containing caustic soda. (182,411.) July 12. 

Vm.— GLASS; CERAMICS. 

Afflications. 

Deutsch-Englische Quarzschmelse Ges., and 
HirschWg. Manufacture of quartz etc. articles 
impervious to gases. 17,676. June26. (Ger., 7.7.21.) 

Rowart. Manufacture of sheet glass. 18,491. 
July 5. (Belg., 11.7.21.) 

Soissan. Fmamelling metals, wires, etc. 18,189, 
July 3. (Fr., 6.7.21.) 

CoKFUiB Specification Accepted. 

24,531 (1921). Westinghouse Lamp Oo. Manu- 
facture of glass. (170,5®^) July li 

IX.— BUILDING MATERIALS. 

ApFUCAnONS. 

(^ckow. Treatment of building materials. 
18,137, July 1. 


Gunn. Preserving and colouring brick, stone, 
etc. 17,993. June 30. 

Riedel, Manufacture of hydraulic binding 
agents. 18,717. July 1. 

•Wray. Composition for making bricks. 18,541. 
July 6. 

Complete Sfecificationb Accepted. 

8408 (1921). Merz and McLellan, and Weeks. 
Cement manufacture. (181,811.) July 5. 

9482 (1921). Schneider. Coating natural and 
artificial stone. (182,213.) July 12. 


X.— METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Adam and Davies. Detiiming tinned iron scrap. 
18,496. July 5. 

Angell and Williams. Coating iron, ste^ etc. 
with non.corrosive surface. 17,676. June 27. 

Baker and Crawford. Composition for silver- 
plating metal. 18,771. July 8. 

Chem. Fabr. Grieshedm-Elektron. Casting 
oxidisable metals. 18,503. July 5. (Ger., 27.10.21.) 

Dony and Spirlet. Concentrating iron ores. 
17,849. June 28. 

Gillespie, and Metallisation, Ltd. Protecting 
metal articles subjected to nigh temperatures. 
17,649. June 27. 

Jones, and Steel-Nickel Process Synd. Coating 
metals. 1^46. July 1. 

Jones. Deposition of metals and alloys. 18,645. 
July 6. 

Kubo. Manufacture of malleable cast iron. 
17,632. June 27. 

Kucbnrich. Manufacture of steel, 18,105. Julyl. 
Levoz. Cupola furnaces. 17,715. June 27. 
(Belg., 18.10.21.) 

Smrick. Iron and steel. 18,003. June 30. 
^Itrick. Alloys. 18,(X)9 an* 18,010. June 30. 
Ziegler. Operating melting and reducing 
furnaces. 18,4^. July 5. (Austria, 5.7.21.) 

Complete Specifications Accefted. 

5759 (1921). Jackson (Leadizing Co.). Coating 
iron or steel articles with lead. (181,781.) July 5. 

85^(1921). Paez. Production of alloys. (160,4%.) 
July 5. 

8705 (1931). Gillespie and Buckley. Manufac- 
ture of metallic powders. (181,831.) July 5. 

8^ (1921). Pearson, Craig, and Durelco, Ltd. 
Reduction of oxides of tungsten and molybdenum. 
(181,837.) July 5. 

9734 (1921). Wellman-Smith-Owen Eng. Corp., 
and Kemp. Furnaces for metallurgical etc. 
purposes. (181,863.) July 5. 

9909 (1921). A.-G. Brown, Boveri u^ C!o. Elec- 
trically-neat^ mnfiSe furnaces. (181,875.) July 5. 

12,391(1921). Hibbard. Metallurgical furnaces. 
(162,624.) July 6. 

32,866 (1921). Miami Metals Co. Open-hearth 
furnaces. (182,399.) July 12. 


XI.— ELFXrrRO-CHEMISTRY. 

Applications. 

Armstrong. Electrically-heated furnaces. 13,273. 
July 4. 

Baum, and Chem. Fabr. Weiasenstein. Anodes 
for forming per^compounds. 18,740. July 7. 
John. Electrolytic apparatus. .17,684. June27. 
Kuehnrich. Electric furnaces. 18,106. July 1. 
Lodge-Oottrell, Ltd. (Anderson). Electrical pre- 
cipitation of sasp4nded particles from gases. 
18, (^. June 30. 
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Oldham and Oldham. Galvanic batteries. 17,734. 
June 27. 

CoMPMiB SpBomoAnoNs Accepted. 

9131-2 (1921). Planson. Carrying ont elecirif. 
chemical reactions. (181,848-9.) July 5. 

9322 (1921). Aron. Electric dry battery cells. 
(160,807.) July 12. „ ^ 

9909 (1921). A.-G. Brown, Bovcri u. Co. Set X. 

XU.— FATS; OILS; WAXES. 
Applications. 

Hodgkinson and Badge. Purifying oils etc. 
17, .585. June 26. ., , , 

Macllwaine. Extraction of oil by volatile 
solvents. 18,595. July 6. 

Complete Specifioations Accipteu. 

8881 (1921). Schueler. Oil or like presses. 
(182,171.) July 12. _ , 

13,114 (1921). Pineger. Detergent. (181,923.) 
July 0. 

XIII.— PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Applications. 

Consort, f. Elektrochem. lud. Improving arti- 
ficial resins. 18,479. July 5. (Ger., 12.8.21.) 

Jackson (American Cotton Oil Co.). Pigments 
and pigment compositions. 17,728. June 27. 

Petroff. Production of phenol-aldehyde con- 
densation products. 18,712-3. July 7. 

Smith. Mills for grinding paints, inks, etc. 
18,333. July 4. 

Topp. Production of lead compounds and manu- 
facture of paints etc. 18,732. July 7. 

Wuyts. Preparation of artificial reeins and oleo- 
resins. 17,956. June 29. 

xrv.— INDIA-RtTBBER; GUTTA-PERCHA. 

Applications. 

Dunlop Rubber Co., Thomas, and Twiss. Vulcan- 
isation of rubber etc. 17,995. June 30. 

Jackson (Morgan and Wright). Manufacture of 
vulcanised rubber etc. 17,959. June 29. 

Stevens (Firestone Tire and Rubber Co.). Dry- 
ing rubber. 17,923. June 29. 

Complete Specification Accepted. 

8313 (1921). Wheatley, and Victoria Rubber Co. 
Heat-vulcanisation of rubber. (181,802.) July 5. 

XV.— LEATHER; BONE; HORN; GLUE. 

Complete Specifications Accepted. 

9762 (1921). Planson’s (Parent Co.), Ltd. 
(Plauaon). Manufecture of glue. (181,865.) July 5. 

10,775 (1921). Richter. Depilation of hides and 
skins. (182,240.) July 12. 

14,654 (1921). Glover and Martin. Preparation 
of a tanning agent for chrome tanning. (182,289.) 


Complete Specifioation Accepted. 

9361 (1922); Wade (Scbneible). Distilling alco- 
holic and other liquids. (182,069.) July 6. 

XIX. - FOODS; W’ATEE PURIFICATION; 

SANITATION. 

Applications. 

Plauson’s (Parent Co.), Ltd. (Planson). Pre- 
serving foods etc. 17,757. June 28. 

Treble (Vakil). Manufacture of substitute for 
butter or ghee. 18,691. July 6. 

Complete Sfecificatioks Accepted. 

6624, 7676, and 9086 (1920). Watson, Jones, and 
Woodlands Ltd. Manufacture of bread. (182,140.) 
July 12. 

9485 (1921). Pique, and Imperial Trust. Cool- 
ing and freezing fish etc. (182,214.) July 12. 

XX. — ORGANIC PRODUCrrS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Bloxam (Chem. Fabr. Griesheim - Elektron). 
Manufacture of aryl esters of phosphoric acid. 
17,720. June 27. 

Eckert. Oxidising aromatic compounds. 18,075. 
June 30. (Ger., 2.7.^1.) 

Imray (Soc. Chem. Ind. in Basle). Manufacture 
of aryloxynaphthylketoues. 18,074. June 30. 

Johnson (Elektrizitatswerk Lonza). Manufac- 
ture of metaldehyde. 17,806. June 

Complete Specifications Accepted. 

8825 (1921). Bloxam (Chem. Fabr. Griesheim- 
Elektron). Manufacture of liquid esters of phos- 
phoric acid. (181,835.) Jnly 6. 

18,731 Q921). Johnson (Badische Anilin u. Soda 
Fabr.). Manufacture of urea. (182,331.) July 12. 

21,455 (1921). Soc. Chim. de la Grande-Paroisse. 
Preparation of aromatic aminonitro-compounds. 
(169,688.) July 12. 

XXI. — PHOTOGRAHIO MATERIALS AND 

PROCESSES. 

Applications. 

Cohen. Transferring photographs to fabrics, 
paper, etc. 17,682. Juno 27. 

Diernhofer. Production of transparencies for pro- 
jecting photographs in natural colours. 17,730. 
June 27. (Ger., 28.6,21.) 

Hochstetter. Photographic mediums. 17,861 — 2. 
June 28. 

Landau and Landau. Photographic processes. 
18,311. July 4. 

Complete Specifications Accepted. 

8695 (1921). Obcrgassner. Production of opaque 
photographs in natural colours. (182,167.) 
July 12. 

XXII.— EXPLOSIVES; MATCHES. 


XVI.— SOILS; FERTILISERS. 
Application. 

1 Fertilisers and prodnetion thereof. 
18,204. July 3. 

XVIII.— FERMENTATION INDUSTRIB8. 


Arrisiti o . 


Bash, Matches. 18,259. July 4. 

Ilathsburg^ Initial priming-compositions and 
their manufacture. 17,952. June 29. (Ger., 
4.11.21.) 

Rathsburg. Manufacture of primiDS-composi- 
tions. 18,060. June 30. t' » 


, Applications. 

Guthrie and McEwnn and Co. Treatment c 
Hama. Production of alcohol. 18,482. July f 


XXIII.— ANALYSIS. 

Application. 

Slater. Estimation of smalt quantiti^ of sub- 
stances in gases or liquids. 18,523. July 6. 
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MoUH entropy of vaiioritation 04 a means of deter- 
mination of heats of vaporiiotion. W. K. Lewis 
and H. 0. Weber. J. Ind. Eng. Chem., 1922 


Usma Hildebrand’s statement (J. Amer. Chem. 
Soc.. 970^ that the molal entropies of 

Tsporisation of all liquids are nearly the same when 
compared at identical values of vapour concentra- 
tion, the authors have devised a method of graphing 
which they coiuider more nsefnl than the origin^ 
method. In this method the ratio of the molal heat 
of vaporisation to the absolute temperature at 
which vaporisation takes place is plotted as the 
ordinate of the curve, whilst the abscissa is the 
pressure in atmospheres at which vaporisation takes 
place multiplied by 1000 and divided by the abso- 
lute temperature. The data include a list of sub- 
stances of boiling point ranging from that of liquid 
hydrogen to that of boiling ca£nium and zinc, but 
the authors have Kmited the pressures to one atmo- 
sphere or less, since the heats of vaporisation at 
greater pressures are seldom required. — fi. G. U. 


binary mixtures; Eff,cieney 
W. K. Lewis. J. Ind. Eng. 
-497. 

On the assumptions (1) that the column is so large 
that its surface is small compared with the amount 
of vapour passing through it, or that the column is 
so lagg^ that the heat lost through the sides is 
negligible compared with the heat passing throuj* 
the column, (2) that the condensation of a mole of 
the constituent of higher boiling point from the 
vapour evolves sufficient heat to evaporate one mole 
of the constituent of lower boiling point from the 
liquid, Ae following basic equations of general 
applicability have been derivea; — 


Beetifying columns /< 

and design of . 

Chem., 1922, U, 49 


dar/dn:«^yn-arn-Vc (yc-yn);Oii*i 
The intcCTation of this equation will give the 
number of pi&tes required with perfect rectification 
to enrich from x^ to Xj, t.e., 


. r 

J Vo Vc 

\ similar manner the number of plates below 
the feed plate for perfect rectification is given by 


Am 


/ 


dx 


Vna *in (^fVc) (Vm— a;w)/(0(+Oa+i) 


where dn/dx=rate of increase of concentration of 
hquid per plate: smole fraction <rf more volatile 

^mponent in the vapour Vn ; V|i= vapour passing 
from plate n to plate n + 1; Xn^mole fraction of 
more volatile constituent in plate n: Vc smoles of 
distillate produced per unit time; Ob+i = moles of 
overflow from plate n+l ; yo smole fraction of more 
volatile component in distillate produced; yQ = mole 
fraction of more volatile component in vapour Vm ; 
*w** mole fraction of more volatile component in 
w«te liquor; Ofsmolee of mixture f^ to the 
column per unit time. By means of these 
^nations, when the terminal conditions and 
®Dw>unt of overflow are known, it is poa- 
Bible to calculate the theoretical rate of recti- 
action within the column. As, however, the 
above assumptions do not hold in practice, the 
W5tual numbw of plates will differ from theo- 
retical number calculated from the above formule. 
a ^ actual number of plates to the 

theoretical number of plates is termed the plate 


This efficiency wiU depend 
*«.^**^ and rate of flow of vapour and trf 
Lno^VhA influence of tWe factors 

. 1 , V “ eipenmentaUy deter- 

mm^, the above equations can be safely used in 
problems of column design. An example is given 
showing how the formute can be used in the design 
of a column to determine the minimum overflow 
tbe best practical overflow, the number of plates 
required, and the point of introduction of the feed 

—8. 6. U. 

Heats of vaporisation; Determination of from 

mpouT pressure data. W. K. Lewis and H. C 
Weber. J. Ind. Eng. Chem., 1922, 14, 486 — 487. 
Owing to the great curvature of vapour-pressure 
cu^es, difficnlty arises in accurate interpolation 
when only a few points are known. This difficulty 
IS overcome by adopting a method, developed by 
Johnston (Z. physikal. Chem., 1908, 62, 336), of 
plotting a temperatnre/temperatnre graph instead 
of atemperature/vaponr pressure graph. The second 
temperature is the temperature of another Uquid, 
termed the reference liquid, when its vapour pres- 
^re equals the vapour pressure of the first liquid, 
the resulting curve is very flat, often sufficiently so 
to be considered as a straight line over a wide range 
of temperature. Assuming that both vapours obey 
the gaa_ laws, Clausins’ equation is now applied 
which gives dp/pdT=L/RT* for the original liquid 
md dp./p,dTw=L„/RT., * for the reference liquid. 
"IP®® ®“d dp=dp», these on division give 

dTw/dT — L/Lj, X (T.,fr)*, from which L can be 
fonnd, since dTvr/dT can he easily determined, since 
it m the slope of the Tw/T graph, which is practi- 
®^ly ® straight line. As this method depends upon 
the vapour pressures obeying the gas laws, it is 
oiUy applicable with pressures at or 1»low one atmo- 
sphere. (Note : p=vapour pressure of liquid under 
discussion; L= molal heat of vaporisation; T is the 
constant; and R the absi^nte temperature in 
“ C.)— S. G. U. 


Pl^^^effleiency of alcohol still. 


Robinson. See 


Patents. 

Distillation; Apparatus for fractional 

® 166,218, 3.1.21. Oonv.; 

The oolumn constituted by concentric pipes in the 
apparatus of E.P. 130,992 (J., 1920, 99 a) is replaced 
”7 ® and & large purifier is pro- 

^d©d b^w©6U the still and oolumn or between 
the distilling and the ratifying oolumns, acoording 
as the apparatus is discontinuous or continuous. 
Around each drip pipe in the rectifying column is 
provided a cylinder, open above and below, and so 
i^justed as to admit Uquid, from below only, into 
the space between the cylinder, the bottom wall, 
and the level discharge pipe, semi-adiabatio 
oondenser is combined with the oolumn in such a 
mjmner that the condensed products are systematic- 
ally returned to the column compartments, the 
richer the condensed liquid the higher being the 
compartment to which it is returned. A filter or 
steam-trap formed of wire gauae strip, tigVifly 
rolled into a spiral around a closed tube, is provided 
at the outlet of ewh compartment of the rectifying 
oolumn to retain liquid carried over by the 
vapours. — H. H. 


DiaUllxng, cor\ cantrating, or drying antxxratua T 
Rigby. K.P. 180,968, 84.13.90 and 26.5.21. 


Upugst rotary drums, heated intemaUy by vapour, 
are so grouped within a casing as to leave a central 
passage for the flow of vapour generated from the 
material. A liquid to be distilled m concentrated 
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16 caufi^ to flow down the outer surfaces of the 
drums. Material to be dried ia fed to the gaps 
between pairs adjacent drams and is thus spread 
as a ^m on the drum eurfaoea. Above and below 
the drums vapour ^>aces partition^ within the 
oasing communioate with the interiors of the drums 
through h(fllow spindles each mounted in a vapour* 
ti^t ^and in the partition, and the driving- 
mechanism ie enclosed in the lower vapour space. 
Incrustration or scale or dried material is removed 
from the drums by scrapers. Each partition is 
connected with the adjacent npper or lower end of 
the casing by a duct into whi^ passes the evolved 
vapour or the dried or concentrated material. The 
apparatus is applicable for carrying out the proc^ 
described in E.P. 181,035 (c/. tn/m), and when 
constituting a unit of a multiple-effect dryer, ito 
heating vapour inlet is fitted with an automatic 
throttle for ensuring predetermined temperature 
difference between the units. The material may 
be spread on the drums by the coaction with each 
drum surface of a second rotary member of 
different radius of curvature and/or different peri- 
pheral speed.— H. H. 

Drying of peat or iimUar material. T. Rigby. 

E.P. 181,035, 7.12.20, 24.12.20, and 18.1.21. 

Peat or the like is dried, or a solution or 
Buspension of solid matter in a liquid evaporated 
to dryness, by feeding it in thin films on to the 
external surfaces of vertical rotary drying drums 
grouped togetW in the vapour spaces of drying 
nnits arranged in multiple effect. The material is 
fed into the bite of pairs of such drums revolving in 
<^poBite directions, the dried product being continu- 
ously Bcra]^ off. The material may bo subjected 
to preliminary filtration or settling before treat- 
ment in the evaporator. The water of condensation 
from the heating eurface of one effect passes to 
another effect at a lower pressure, under such 
control as to allow of the flashing off of steam, 
which ia added to the vapour evolved from the 
materiid and is pass^ therewith into the heating 
vapour space of the n^t effect. The dried material 
may be cooled recuperatively by placing it in 
communication with a heating vapour space where 
a lower pressure prevails than that in the space 
where the material was dried. The rates, and 
extent of drying in each separate effect are 
controlled independently, and the products from 
the separate cnambers may be either mixed or 
remov^ separat^y. The sensible heat of the nour 
condensable gases is recovered and added to that 
^ the heating medium in subs^uent sts^es. I 
Undue fluctuations in temperature difference in the 
seri^ of effects are avoided by an automatic vapour 
control throttle. — ^A. R, M, 

Evaporating liquids; Process for . L. H. A. 

Bohrmann. E.P. 181,406, 10.12.20. 

The liquid mixture to be evaporated is sprayed or 
atomis^ on to or under another liquid maintained 
at a temperature much above the boiling point of 
the constituent which ia to be evaporated. The 
two liquids may either mix completely {e.g., weak 
caustic soda may be sprayed into strong caustic 
soda) or form an emulsion {e.g., an aqueous solu- 
tion of salt may be sprayed into ^t oil).— B. M. V. 

Evaporating apparatus; Means for controlling the 

level of liquid in . W. H. P. Orei^ton. 

U.S.P. 1,419,824, 13.6.22. Appl., 31.12.20. 

-The level of the liquid within a vessel under steam 
pressure is maintained by an overflow device such 
as an inverted U-tuibe which is eSso connect^ with 
the steam space so as to be under the same steam 
pressure as the interior of the vessel, its height 
CK»ing adjusted by rocking or rotating it in a 
vertical plane.— B. M. V. 


r-iiT " 

StiU. 8. E. Oliver. TT.S.P. 1,419,884, 13.6.23. 

. Appl., 6.5.%. 

A Dom-sHApm cover, fitted with an iiit«mal and 
an erternal gutter which, obmpletely enoirole the 
cover at its lowest point, is fixM to the top llaage 
of the still. The cooling medium is q>raved ovpr 
the upper part of the dome, runs down the outer 
surface and is collected in the outer putter. Hie 
vapour from the still condensed on the inner surface 
of the cover is collected in the internal putter, 
which is connected by a pipe with a receiver to 
which the dUtUlato passes. — 8. G. U. * 

Druina solid substances; Apparatus for ust in . 

N. S. Kilner. E.P. 180,023, 1A2.21. 

Attaohid to the inner surface of a vertical cylin- 
drical casing are several layera of horiaontal shelves, 
one edge of each shelf being inclined downwards at 
an angle of 30° — 45° so as to act as a guide to the 
rising currents of hot air. Each layer consists of 
a number of shelves, so arranged that the dis- 
charging edge of each shelf is directly over the 
horizontal portion of a corresponding shelf on the 
layer underneath. Above the top layer of shaves 
are a number of bars performinp the double 
function of distributing the matonal on to the 
shelves and supporting a central boas, in which 
rotates a shaft carrying a number of radial arms 
which scrape the material off the slaves, thus 
causing it to fall through a current of air on to the 
shelves below. Bolted to the upper flange of the 
cylinder is a conical casing provided at the top 
with a ventilator for the removal of the air. Coaxi^ 
with the casing is a small vertical shaft carrying 
a disc and a series of arms which rotate inside an 
invertol conical hopper. A horizontal shaft fitted 
as a screw oonveyor, working in a trough, drives 
through bevel gearing this small vertical shaft and 
conveys the material into the conical bojiper from 
which it passee to the rotating plate; it ia thrown 
outwards from the plate on to the fixed arms and 
thence drops on to the first layer of shelves. 

-8. G. U. 

Drying apparatus. D. J. Watrona, Asar. to 
Aiidry Corp. U.8.P. 1,419,707, 13.6.22. Appl., 
21.7.20. 

A'szBiEa of nozzles are eo arranged that they can 
he individually rotated eo that toeir axes point in 
any direction within a limiting angle of about 180°. 
Each of these nozzles is connected through its own 
valve with a compressed air supply pipe, and is 
fitted with an electric beating coil to warm the 
air as it passes through the nozale. The valves are 
operated by spindlee attached to hand-operated 
levers held in the open pwition by means of pins, 
upon the removal of which the valves are auto- 
matically closed by springs. The spindlra also 
carry a device for operating an electric switoh, so 
arranged that on opening the valve the switch is 
closed and a current flows through the heating cod 
of that particular nozzle, but on closing the valve 
this switch is opened and the cnrrmit out off from 
the beating ooil. — 8. G. Tl. 

Drying machirte. J. G. Baasette, Azar to Airdry 
Corp. TJ.8.P. 1,419,712, 13.6.22. Appl., 21.7.20. 
Tbz casing of a fan is supported by two lugs 
truimion bearings in one of whiidi the motor required 
for driving the impeller ia hona^. The other 
trunnion acts as the suction pipe of the fan and is 
fitted with an electric hotter. The fan casing <s 
provided with a nozzle throng which the heated sir 
is discharged, and a rib whirm^extendi partly round 
the casing, forming a friction surface concentric 
with the axis of rotation ct ^ oszing, and upon 
which a shoe is pressed by a spring. This nb 
terminates in a cam at one end and a shoulder stop 
at the other. — 8. G. G. 
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j)e$ieeaii>r [/or liquid$l. H. B. Faber and W. H. 
Harding, ]an., Aasn. to Atomixed ProducU Corn. 
XJ.S.P. 1,419,664, lB.6.ra. Appl., 36.3.17. 

Tbb Uyilid to be dMUocated is sprayed into a 
current of beaM air in a tover and the moist hot 
sir and entrained 8<dids are passed throngh two 
“ condensMs,” the first of wluch condenses some 
moisture upon the entrained solid particles and 
delivers both to the supply tankj the second 
condenser contains a coil through which the liquid 
from the supply tank is circulated and is pre- 
heated by the neat in the saturated air after it has 
been frera from solids. — B. M. T. 

J)niina appdratut. 0. H. Brown and A. A. Coldrey. 
E.P. 181,082, 3.3.21. 

ThB patent relates to mechanical improvements in 
apparatus of the type in which articles to be dried 
are carried throng a drying chamber by a con- 
veyor. 

Serubher. W. G. Laird, Assr. to H. L. Doherty. 

G.S.P. 1,419,867, 13.6.23. Appl., 6.9.16. 

Tes scrubber is made up of a number of flanged 
sections bolted together, the bottom section being 
provided with a gas inlet and liquor outlet, whilst 
the top section is fitted with a liquor inlet and a 
as outlet. Each of the intermediate sections is 
tied internally with a channel which increases in 
depth towards one end. Sloping perforated trays 
having holes sufficiently small to prevent the 
downward passage of the liquid whilst gas is passing 
upwards throngh the perforations, cover the space 
bounded by the inner edges of these channels. The 
vertical edges of these trays dip into the channels, 
thus forming a seal preventing the passage of the 
gas between the edges of the trays and the sides of 
toe appuatUB. The trays slope alternately from 
left to right and right to left and a weir is pro- 
vided for the overflow from the channel at the 
deepest section of the channel. This overflow is 
directed on to the highest point of the tray 
beneath, down which it flows to the deepest portion 
of toe channel immediately below this tray. During 
its passage across the tray gas is bubbled through 
the liquid. The slope of these trays can be 
adjustM from outside whilst the plant is in opera- 
tion.—^. G. TJ. 

Separation or graeUng ot pourdered materials and 
the treatment thereof bif air or other gates or 

vapovrt; Effecting the ond apparatus to be 

employed therein, W. H. Reynolds, W. W. 
Dickin, and G. L. T. Kenyon. E.F. 181,560, 
25.4.21. 

Tub powdered material is sprinkled into the top of 
a tower and the finer or lighter material drawn oS 
by an air currant from itoout the middle of the 
tower, preferably by means of an internal axial 
pipe wiw slits or perforations in its circumference. 

— B. M. V. 

Centrifuged leparettort. Q. 0. Barnes and J. R. 

Morgan. E.F. 169,217, 31.3.21. Conv., 19.2.20. 
A oORican frame is formed of two unequal discs 
joined by a series <rf screwed rods passing through 
holes drilled near their outer edges. To these rods 
are fixed blades so as to form a helix or spiral to 
assist in carrying the material from the narrow to 
the wide end. Another and slightly larger conical 
frame is made in the same manner, out using 
T-bars instead ot screwed rods. Frames fitted with 
wire gauae are bolted between these bars, thus 
forming a conical wire gauxe cage. To permit 
the discharge of material too coarse to pass through 
the gauxe, this does not extend up to the larger 
disc. Thm frames, placed one within the other, 
are mounted on haU beaiingi; those carrying the 


smaller frame run on a fixed horizontal shaft, whilst 
the second pair of ball bearings, running on rieeves 
projecting from toe outer surfaces of the smaller 
pair of discs, support toe discs used in toe largmr 
cage. The sleeve of the larger disc of the smaUa' 
frame is extended to carry the driving pulley; an 
extra ball bearing between the shaft and sleeve is 
fitted at the outer end. Rotation of the outer 
frame is effected through a train of spur wheels, 
worm and screw gear, and bevel wheels arranged at 
the driving end of the machine. The shaft round 
which these frames rotate is hollow and divided 
into two portions. At the end of this shaft, near 
the smaller end of the frames, a hopper with worm 
gear is fitted, the feed taking pl^ through the 
hollow shaft which is cut away underneath for this 
purpose. The point of distribution of the feed is 
regulated by a sliding plate operated by a rack and 
pinion. Two pipes enter the other portion of the 
hollow shaft from the driving end, and are need 
for the supply of media to wash or dry the material 
during its passage through the machine. The 
frames rotate within a housing so arranged that 
the material which passes thronto the gauze is 
discharged at the one end, whilst toe coarse 
material is withdrawn at the other. — 8. G. D. 

Furnaces of steam boilers and other similar 

furnaces; Heating method applieable to the . 

C. Magnee and E. Demeure. E.F. 163,270, 
11.5.21. Conv., 12.5.20. 

Thb advantages resulting from the decomposition 
of carbon dioxide on contact with the coal in igni- 
tion are utilised. To obtain for this purp<^ a 
mixture in regulated proportions of air ana inert 
products at the desired temperature, without using 
a superheater, a portion of the combustion prodncto 
is sucked from the furnace by air under pressure. 
The air is injected into a mixing tube, connect^} at 
its upper part directly with the furnace and at its 
lower part with the ash-pit, and provided with 
means for regulating the supply of air and of the 
products recovered from the fumxce. — H. H. 

Furnaces. S. A. Sears and W. R. Twigg. E.F. 
179,965, 11.11.20. 

In a furnace with a double set irf preheating 
chambers the lower portion of the preheater casing 
is divided into two by a central brick partition 
extending the full depth of the furnace. Horizontal 
tiles are built between the outer walls, and the 
partition thus sub-divides each half into a series of 
parallel chambers of rectangular croas«ection ex- 
tending the full depth of the furnace. The tiles 
have a series of holes near their edges into which 
are fitted a number of tubes in such a manner that 
the air entering the lowest chamber, No. 1, is led 
through one set of tubes past chamber No. 2 imme- 
diately overhead, and discharged into chamber 
No. 3, from wh^ it passes through chambers 
Nos. 5 and 7, etc., to the preheater chamber. The 
gae enters chamber No. 2, flows past chamber No. 3 
into chamber No. 4 and through No. 6 to the pre- 
heater chamber. Each of these chambera is fitted 
with tiles which cause the gas or air to flow across 
toe chamber and back again before reaching the 
outlet tube. If the furnace is designed for regenera- 
tive working, each set of chambers terminates in a 
preheating toamber, half the breadth of the hearth, 
where the gas and air mix and then flow through 
ports on to the hearth. In the recuperative design 
of furnace two preheating chambers, placed one 
above the other and extending the full weadth of 
the hearth, are used, each chamber being connected 
with toe hearth throngh its own set of ports. When 
working regeneratively the hot spent gases pass 
downwards through one set of chambers, while the 
gas and air travd upwards throng the other set 
m the manner indicated above. The flow ot spent 
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f ases, air, and gas can be directed and controlled 
y change-over valves. "When vorhing as a re- 
cuperative furnace the hot spent gases pass down- 
ward through the 6th, 4th, and 5nd chambers of 
one section, and the 7tn, 6th, 8rd^ and Ist chambera 
of the other section, the gas passing np the remain- 
ing chambets of the one section and the air up the 
remaining chambers of the other. By a different 
arrangement of piping the furnace can be adapted 
for regenerative and recuperative working. The 
furnace can also he built as a furnace with a single 
set of preheating chambers, and can be arranged 
for either regenerative or recuperative working. In 
this design only the air is heated, the gas being 
blown directly on to the hearth. — 8. 6. TJ. 

Annealing Icilna. B. Wallis. E.P. 180,944, 20.8.21. 
In an annealing kiln the fire-grate is placed at the 
middle of the back wall and the entrance door at 
the front of the kiln or at the side of the main flue, 
so as to provide a stronger roof. Four short down- 
casts in the floor of the kiln are connected with 
the main flue at a central point. — A. B. 8. 


to the working coil, situated in the ehamber or 
vessel to be heated. The outlet iff the latter coil 
is connected to the inlet of A separator, the oa^t 
of which is coupled to the kihtion of a centrifugal 
pump by means of which the working fluid is 
returned to the superheater cml. ^e woiking fluid 
can thus be circulated in a cycle a number of 
times^ any condensed liquid being removed from 
the circuit through the separator. If steam is used 
the loss due to condensation is made up by con- 
necting the plant through a reducing valve with 
a boiler. — 8. Q. tJ. 

Pnlvertsers and crushinp miUt, F. G. Brettell. 

From Soc. Anon. Lee Ateliers Bdunis. £. P. 

180,890, 25.6.21. 

A ssniES of hammers are arranged around the peri- 
phery of a rotating disc within a casing, the 
worung faces of the hammers being of larger area 
than the rear ones. Radial vanes are provided on 
the side of the disc remote from the feed in order 
to assist in the pulverising and create a draught 
through the machine. — ^B. M. V. 


Cooling and liquefying air and other gaaet ; Process 

and device for . Heylandt Ges. fiir Appa- 

ratebau m.b.H., andM. von Unruh. E.P. 167,144, 
11.3.21. Conv., 28.7.20. 

Thb patent relates to a process tor liquefying air 
and other gases of the type in which high-pressure 
gas is divided into two portions, which are expanded 
with and without doing work respectively, and in 
which the exhaust from the expansion engine, 
together with any unliqnefied gas remaining from 
the portion which is expanded without doing work, 
are used to cool the latter portion of the gas, before 
expansion, in a heat interchanger. The inter- 
changer is provided with an extension in which the 
combined exhaust gases cool further both the in- 
comiug streams of high-pressure gas. The inlet 
valve of the expanding engine is entirely within 
the high-pressure conduit of the engiue, thus avoid- 
ing leaks to the external air. It is opened by the 
piston jnst before the latter reaches dead centre, 
and is closed by the high-pressure air behind it as 
soon as the piston has moved far enough ou the 
expansion stroke to permit this. To keep the clear- 
ance low the piston head and cylinder head are 
made frusto-conical. — B. M. V. 


Precipitating dust from gases hy electricity. 

Siemens-SchuckertwerkeGes.m.b.H. E.P. 170,601, 

24.10.21. Conv., 22.10.20. 

In a plant for precipitating dust from gases by 
the action of a rotary field, the brush-discharging 
electrodes are preferably of smaller superficial area 
than the others, and are composed of a number of 
rods surrounded by a separating electrode of large 
superficial area. The former are connected with 
the individual phases of a polyphase source of 
current of such high voltage that substantial 
quantities of electricity flow from the charged to 
the separating electrodes, the discharge producing 
a rotary field.— J. 8. Q. T. 


Jnsi^ior for electrodes of electrical gas puriften 
The Udge Fume Co., Ltd. From Metallbank u 
Metallurgische Ges. A.-G. E.P. 181.284, 23.9.21 
An insulator for the electrodes of electrical ga 
pumners is disposed in an arch or recess in the ga 
mam, preferably in the gas intake, the opening o 
the recess being turned away from the gas current 
Ihe interior of the ret^ is accessible from outsid 
through doors, and the gas-distributing surface 
form a casing for the insulators.— J. 8. G. T. 

Beat4ransf erring systems. T. Sugden and A Hall 
E.P. 179,258, 28.1.21. “ 

A con, arranged as a superheater is coupled directl 


Pulverising or grinding apparatus. The Powdered 

Fuel Plant Co., Ltd., Assees. of Soc. Anon. La 

Combustion Rationelle. E.P. 181,290, 20.10.21. 

Conv., 27.6.21. 

The apparatus is constructed with a number of rings 
of closely spaced blades, similar to a steam turbine, 
except that the broader working faces of the blades 
are parallel to the shaft, the material being caused 
to travel longitudinally by a draught provided hy a 
fan separate from or contained in the machine. A 
preliminary crushing device of known disintegrator 
typo may be incorporated, and the “ turbine ” 
vanes may be so shaped as to be set in motion by 
air under pressure, which air will also convey the 
material through the machine. — B. M. V. 

Grinding; Fine . H. M. Plaisted, Assr. to 

Williams Patent Crusher and Pulverizer Co. 

U.S.P. 1,418,735, 6.6.22. Appl., 21.3.19. 

A BEBXES of hammers, the heads of which have 
convex inner and outer surfaces, are pivoted on a 
rotor which revolves inside a cylindrical chamber, 
the hammer heads being substantially tangential to 
the inner surface of the casing. The material to to 
ground is fed into the machine from a hopper placed 
so that its discharge is tangential to the diamber 
at a point on a level with the axis of the rotor. The 
finely ground material is discharged through a pipe 
placed well above, and on one side of the rotor, and 
having its axis parallel with the axis of the rotor. 
Provision is made for retaining the larger particles 
within the casing of the machine and returning 
them through passages formed hy guide plates to 
the rotor chamber. — 6. G. U. 

Filter for wines, sugar liquors and the like. L. 

Tottereau. E.P. 180.935, 21.7.21. 

The filter consists of a number of packets of filter 
cloth attached by nipples to a collector form^ by 
the doable walls of^ the containing cylinder. The 
pockets hre maintained in an expanded condition 
hy means of woven oord. The liquor is filtered by 
passing from the outside to the inside of the 
pockets, which are washed by circulating a water 
current in the opposite direction.— A. Q. P. 

Filtration of colloidal matter from liquid mixtures; 

Vacuum . W. Mauss. E.P, 181,123, 8.3.21. 

Colloidal deposit is detached from the surface of a 
vacuum filter^ leaf hy a thin continuous sheet of 
water impinging at a slight inclinatkm to the leaf 
surface at a very high velocity while the leaf and 
the nozzle through which the water is delivered are 
moved past one another. Sli^t air pressure may 
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be aet up during Gripping to cause rucking of the 
filter fabric at the pomt of impact of the water. 
The leaTM may fae oscillated between a filter tank 
and a stripping tank^and means actuated from the 
oscillating shut may be provided to bring the 
nozaleB into operation as the leaves are being with- 
drawn from the stripping tank. — H. H. 

EvdpOTotor. H. W. Faulus, Assr. to Royal Baking 
Powder Co. U.S.P. 1,418,878, 6.6.22. Appl., 
26.7.20. 

Tes evaporator consists of a tank containing the 
liquor to be evaporated and a series of U-tubes 
immersed in the liquor. Means are provided for 
supporting the U-tubes. — T. A. S. 

Cafalyfic procsssss involving gaseous or vapourous 

carbon compounds; Carrying out of . 

Chemical Fuel Co. of America, Assees. of E. W. 
Stevens. E.P. 160,466, 3.3.21. Oonv., 18.3.20. 
See U.S.P. 1,374,119 of 1921; J., 1921, 339 a. The 
process is applicaible to the production of hydrogen 
from water-gas and steam and to the cracking of 
hydrocarbon oils in presence of a catalyst. The 
sparldng is produced by placing the catalyst in 
circuit with a source of high-potential, rapidly 
oscillating alternating current. 

Centrifugal decantation. W. Mauss, Assr. to Con- 
tinuous Centrifugal Separators, Ltd. U.S.P. 
1,419,286, 13.6.22. Appl., 19.2.20. 

Ssi E.P. 164,418 of 1920; J., 1921, 535 a. 

Vacuum filter. W. Mauss, Assr. to Continuous 
Centrifugals, Ltd. U.S.P. 1,419,286, 13.6.22. 
Appl., 3.9.20. 

See E.P. 176,395 of 1920; J., 1922, 315 a. 

Heat inferchangers. [Air heaters.] Merz and 
McLellan, E. G. Weeks, and H. H. Baker. E.P. 
181,501, 16.3.21. 

Filtration of liquids. E.P. 181,044. See XIXb. 


lU-FUEL; GAS; HINEBAL OILS AND I 

WAXES. I 

f 

Coal; Fundamental study of Japanese . C. } 

Iwasaki. Tech. Rep. Tohoku Imp. Univ., 1921, i 
2, 235—275. j 

Ih continuation of his previous work (J., 1920, I 

620 a), the author has investigated the physical 
properties of the South Sakhalin coals. The results 
of his analyses have been plotted on triangular 
diagrams, and it is shown that the moisture content 
of the coals is a good indication of their caking 
or non-caking character. Most of the coals are <E 
low grade, but the author describes a cannel 
coal of a caking character, although the volatile 
matter is very high for a coal of this nature. The 
coals highest in moisture are the non-caking coals. 
Most of the Sakhalin coal consists of fundamental 
matter, and it belonm to the sapropelic species, 
whilst charcoal of a bulky variety occurs, which the 
author describes as differing entirely from the fusain 
of Btopes. This charcoal is supposed to have been 
produced by forest fires daring the process of drift 
formation, and occurs mainly in the coal of the 
Noborippo group, in which the ash is very low. In 
^neral the ash content is inversely proportional to 
tne moisture content, from which toe author con- 
cludes that the water is an essential constituent 
of the “ woody ” matter. The original vegetation 
of the region differed frmn the present vegetation, 
since di^tyledon fossils have been found in the 
coal, whilst the present vegetation is coniferous. 

—A. G. 


Coal; The oxidisabUity of and the determina- 

tion of moisture. E. Mertens. Bull. Fed. Ind. 
Chim. Belg., 1922, 361—364. 

A SAUPLB of fat coal weighing 3 g., ground to pass 
through a sieve of 4900 holes per sq. cm., was spread 
over the bottom of a dish of 4 cm. diameter and 
placed in a drying oven heated to 105° U. The iHali 
was suspended by a fine non-ozidisable metal wire 
to the beam of a balance, the wire passing through 
the top of the drying oven so that the sample could 
bo weighed without removal from the oven, and the 
oven was sufficiently remote from the balance to 
prevent any error due to heat. The coal sample 
was heated for a period of 1400 hours, and the 
results were plotted against time. Two curves are 
reproduced, one showing the total time of heating 
and the other being plotted for the first seven 
hours. ' The loss in weight occurred during the 
first quarter of an hour, after which period the 
sample steadily gained in weight, indicating that 
oxidation was taking place. Distillation with xylol 
gave approximately the same figure as heating for 
15 minutes at 105° C. After heating for about 36 
hours the weight of the sample was the same as at 
the beginning, the loss in weight of 1% due to 
evaporation of moisture having been counter- 
balanced by oxidation to this extent. At the end 
of 1400 hours there was an increase in weight of 
5'97% on the original weight, 'j^e author recom- 
mends the determination of the moisture content 
of coals by the xylol distillation method, using a 
large quantity of coal, e.g., 50 g^ thus eliminating 
the error due to oxidation. — A. G. 


Combustion; Temperatures of . J. Bronn. 

Z. angew. Chem., 1922, 35, 328. 

The value of the temperature of combustion for 
hydrogen in pure oxygen given in the " Cffiemiker- 
Kalender,” viz., 6670° C., corresponds to a value 
of 0'485 for the specific heat of steam, but this 
value for the specific heat is valid only for steam at 
a temperature of 800° C. If the value 0^85 be used 
for the specific heat at 4000° C. of steam (this value 
was obtained by extrapolation from published data 
for temperatures up to 3000° C.), the calculated 
temperature of combustion of hydrogen in oxygen is 
3900° C. Other temperatures of combustion calcu- 
lated in a similar manner are 5000° 0. for carbon 
monoxide, 4400° C. for methane, and 6200° 0. for 
acetylene, in oxygen; and 2260° C. for hydrogen, 
2100° C. for carbon monoxide, 2070° C. for methane, 
and 2670° C. for acetylene, in air. Methane may be 
used with advantage for welding as it supplies a 
large amount of heat, whilst its temperature of 
combustion is not so high as to injure the metals 
operated on. The flame temperatures of gases are 
greatly influenced by the velocities of flame propa- 
gation. The velocities of flame propagation of 
ethylene, acetylene, and benzene differ. — B. M, 

Benzene; Determination of in gases. A. 

Krieger. Cbem.-Zeit., 1922, 46, 468-— 469. 

The method of determining benzene in distillation 
gases by absorption with activated charcoal (e/. 
Berl, J., 1921, 567 a) possesses many advantage 
over tbe petroleum oil absorption method, and is 
recommended for works’ control. The petroleum 
method is, however, quite trustworthy; it is the 
more suitable for the determination of benzene when 
only a few litres of ^s are available, and may be 
used for ehecking the accuracy of the charcoal 
method. — W. P. S. 


Carbon monoxide and small qwntities of combus- 
ftWe gases [Aydropen and methane]; Determina- 
tion of . G. Wollers, Stahl u. Eisen, 19^, 

42, 1050—1063. 

Cabboe monoxide is only absorbed completely after 
at least two treatments with ammoniacal cuprous 
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chloride^ followed by a third treatment with a fresh 
solution. The absorption capacity of the solution 
ia influenced by the presence of hydrogen, methane 
Mid other hyarocaroons; nitrc^en has the least 
effect. Hence in the determination of carbon 
monoxide in, say, producer gas, it is desirable to 
remote the hydrocarbons as completely as possible. 
The author’s method is first to dry the gas over 
calcium chloride and phosphorus pentoxide, con- 
dense out the hydrocarbons by cooling to —35^ C., 
and finally cool to -190° G. The gas thus obtainea 
ia essentially carbon monoxide^ nitrogen, and 
hydrogen. The absorption capacity of the ammo* 
niacal cuprous chloride solution is also materially 
affected by the concentration of the carbon mon- 
oxide in the gas. In calculating the calorific value 
of producer gas, coke-oven gas, or coal gas from an 
analysis of the gas, results of sufficient accuracy 
are obtained by assuming that the heavy hydro* 
carbons are composed of 1 benaol. } ethylene, and 
i propylene, and a mixture of such composition has 
a calorific value of approximately 18,500 cals, per 
cub. m. For the determination of hydrogen and 
methane combustion with copper oxide or combite- 
tion in a platinum capillary or by platinum wire in 
a quartz capillary gives more accurate results than 
the explosion method. A method of determining 
hydrogen by means of palladium black ia also 
described. — J. B. F, 

Bitumen; Attempted isolation of in iU original 

form from bituminous rocks. E. Hentze. Z. 
angew. Chem., 1922, 35. 330—331. 

Instead of the process of Narbutt (c/. J., 1922, 
452 a), which consists in extracting the bitumen 
from the rock, the procedure used by the author 
consisted in dissolving the rock from the bitumen. 
Green kieselguhr and Esthonian oil shale or “kuk- 
kersite were tested, the respective contents of 
bitumen being about 4% and 28%. Two kg. of 
each sample was repeatedly treated with mlute 
hydrochloric acid in the cold and washed with warm 
water for a period of 14 days to dissolve calcium 
and iron compounds. The kieselguhr was then 
treated for four weeks and the kukkersite for 14 
days, first with dilute and then with 40% hydro* 
fluoric acid to remove silica and clay. The residues 
were still not free from ash, and they were extracted 
with chloroform to obtain the bitumen free from 
inorganic matter. To compare the extracted bitu- 
men with that present in the rock the extracts 
were mixed with clay and calcium carbona^ to 
wprwent the composition of the original rock and 
distiJled m a g aw retort, as also were the original 
rocks. Isolated bitumen from kieselguhr gave 1 % 
lew, and the bitumen from kukkersite 5% less 
volatile products than the original bituminous 
rock, but the quantities of light-boiling products in 
the resulting ter were much higher in the isolated 
bitnmens, and the cokes produced by the latter 
were richer in carbon. Polymerisation seems to 
^ve occurred m the extracted bitumens, followed 
y cracking^ on distillation. It is proposed to 
of bitumens in an unchanged 

infiammabaUy of the 

vai^rs of the system and of a temarv 

^stem a basis of alcohol and petrol. R. Q 
Boussu. Comptes rend., 1922, 175, 30 32. 

Sr ^ binary system aloohol-petrol and of 
Petrohalcobol-ethe^ usiurtbe 
65? Boudouard J 

-each of^he'Jr^a^urrii'dl 


and n' the proportions (rf esch present in ^ 
mixtnre under emminstKBi. — yf, Q. 

SySroaiTbont; Veitmatitut eAonintsrisKet 0/ bltttdt 

of aromatic and paraMn . T. MidniOT, inii 

and T. A. Boyd. j. tod. Eng. ^em., IMi toj 
58&-693. 

Thi effect of the addition of rarying p«mntsgtt 
of benzene, toluene, and :nlene cm the detonimig 
or " knocking ” tendencies of paraffin hy£i? 
carbons when used as fuel in antninobile engines 
was inTestieated, nsing as a standard of comparison 
paraffin fu^ containing small amounts of zylidine, 
which in common with other aromatic amines exerts 
a powerfid supplying action on detonation. Bie 
relative intensities or different detonations were 
measured by means of a bouncing pin oomhined 
with the standard pressure element of the Midkey 
todicator which is screwed into the oombnstion 
chamW of the engine. When detonation occurs 
the pm jumpe upwards, and the fluctuations of the 
pin over a period of time were integrated by means 
of rantMt points in a circuit enclosing a sulphuric 
amd voltameter. The bouncing of the pin clo^ 
thd poiuts and the amount gaa evolved waa 
mewured and compared with that evolved by a 
fuel of similar “ knocking •’ characteristics run 
immediately before and after it. The resnlts are 
recorded in tables and curves, from which it 
that xylene is more effective than toluene, 
and toluene than benzene in suppressing detona- 
tion. The addition of a smdl percentage of 
aromatic hydrocarbon to the paraffin fuel has only 
a slight effect, hut with 20% or more the effect 
increase rapidly, and if the concentration of the 
aromatic hydrocarbon is expressed as a molecular 
^rcent^B, the effectiveness for suppressing 
detonation varies directly as the square of the 
concentration up to concentrations of 70% 

—a. r. M. 

Florin; The limitt of the adtorptive receptivity 
Petroleum, 1923, 19, 

A 1% SOLUTION of Grozny petroleum free from 
paraffin wm decolorised by standing with 6% of 
flondm (aluminium-magnesium hydrosilicate) for 
1 » polaximettrically clear 

TOlution. A further addition of fleridin did not 
impreve the result. The same resnit was attained 
by the action of 1% of floridin for 96 hours. It is 
suggest that much smaller quantities of floridin 
would have the same effect if the time of contact 
were prolonged, and that ita actiim resemUes that 
trypaina in digestion, in 
which (he quantity of enzyme moJtipUod by the 
time of action is a constant. ^H. M. 

SolubiUty ofhy^oearbom in liquid sulpkur dioxide. 
Zerner and others. See HI. ««<«*«•. 

PaiiNTa. 

167,794, 10.1.21. Couv., 28.7,19. 

materij is freed from water and the bulk of 
Heat is supplied to 
— 27W n Lki*”^** *«“Perature reaches 260° 
tu'C . ’ 7“®? exothenmo reaction togins, by 
the Imt of which the distillati^ta “ffieJ 

hJat ^’*® WplSoTIf 

heat, low-temperature tar is distilW off until a 
^imum temperature of about 860® O. is attained, 
^^raulting residue is said to be a valuJuelong- 
in¥ steam not exceeding about 
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dat-eoal mbstiiuU; Proeeu for the production of 

a fua capMle of application at a , 

K. W. J. H. Jacobs. E.P. 167,796, 10.1.21 
Coot., 28.7.19. ’ 

Bxowjt oo^, lignite, peat, or the like, after partial 
drying, u beatd in a Teasel capable of being closed, 
tbe heating being carried out with the outlet <^n 
until traces of low-temperature tar are carried over, 
whereupon the oultet is completely or nearly 
closed, so that the material is subject^ to further 
external or spontaneous exothermio heating under 
preraure. resulting product is a good quality 
semi-coke which may be used as a substitute for gas- 
ooal. — A. B. M. 


Combustion of gaseous fuel in furnaces; Means for 

effecting the . Soc. Anon. d'Exptoit. dee 

Brerets CSousin dite le Cihauffage Industriel 
E.P. 166,746, 30.6.21. Conv., 1.7.20. 


A OHAMBKB packed with refractory chequerwork is 
interposed between the combustion space and tbe 
working space of a furnace. This chamber is of such 
depth that solid particles cannot fall into the work- 
ing space, and its floor extends beyond the pile of 
chequerwork so that particles cannot fall into the 
combustion space. Doors are provided to facilitate 
replacement or re-arrangement of the chequerwork. 
Porous material may be added to secure surface 
combustion in the upper part of chequerwork. 


Gas manufacture. Q. Helps. E.P. 
(b) 181,404, and (c) 181,665, 10.12.20. 


— H. Hg. 
(a) 181,403, 


(a) Ooal is treated in a combined gas-producer and 
retort to produce a rich gas, which is withdrawn 
from tbe top of the retort, and producer-gas 
which rises in an annular space around the retort 
and is tiien burnt in the top of a chamber surround- 
ing an independent vertiiml retort. The piquets 
of combustion pa^ upwards through a similar 
chamber surrounding a retort containing coal at 
a lower tmnperature. The chambers are so inter- 
conneoted that the producer-gas may be burnt 
alternately in either chamber according to which 
retort was last charged with coal. The volatile 
products from the low-temperature retort are passed 
into the retort around which producer-gas is burn 
ing at a point aboi^t one-thitd of its h^eight Iron 
the top; all the piquets thus pass throu^ the 
hottest none before they are finally withdrawn 
from the retorts. A number of retorts may be 
arranged in conjunction with one producer and 
worked either in series or in parallel. Fart of the 
producer-gas or some other hot, low-grade gas may 
be passed into the retorts and mixed with the coal- 
gas. (s) Producer-gas is passed intermittently 
through a vees^ containing coke, which is heated 
to incandescence by the alternate admission of air. 
The heated gas then passes downwards through a 
vertical retort containing coal undergoing partial 
carbonisation and is therein enriched. The waste 
gases produced by blowing air through tbe coke are 
passed through a chamber surrounding the retort, 
or the retort may be placed in the centre of the 
chamber containing the incandescent coke, in which 
case the waste gases pass direct to a dhimney. (c) A 
number of retorts, each of which is in turn heated 
by the combustion of producer-gas, and the re- 
niainder of which are heated by waste gases as 
described above, are arranged in series. — H. Hg. 


Gas producer; Convertible Keating stove and . 

H. O. L. Holden, T. G. Tulloch, and D. J. Smith. 
K.P. 181,460, 8.8.21. 

^ AntiiracHe stove of the slew-combustion type 
u provided with a branch pipe fitted with two 
fhrottle valves, so that when Wng used as a heat- 
mg ttova the products of combustion ore passed 


up the chimney to waste, whilst when in use as a 
producer the prodimer-gas generated is deflected 
through another pipe to an intemal*c<HXibi]stiOT 
en^ne, furnace^ or the like. The grate is provided 
with an annulus containing water, the level of 
which cftn he adjusted ^Eternnlly, end which pro~ 
the steam for use in generating prodi^r- 
The grate can be rocked hr a protruding arm, 
which effects removal of the ash and also stirs the 
fuel bed to produce better gasification. An annular 
boiler can be fitted as desir^ to utilise the heat of 
combustion of anthracite. — ^A. G. 


ayarogen: Methods and apparaULS for production 

of [in coal carhonisaiton^. Cumberland Coal 

Power and Chemicals, Ltd., J, H. West, and 
A. Jaques. E.P. 181,062, 9.2.21. 

Th* g^es evolved during the initial stage® of the 
carbonisation of coal are passed tt^ewer with 
steam over partially carbonised coal or coke at a 
temperature between IQOO® C. and 110O» 0., the 
carbonisation being effected at a rate sufficiently 
slow to allow of the de^mposition of nearly all tl^ 
^drocarhon products in contact with the hot coke. 
Not only are the tarry vapours of condensable 
hydrocarbons decomposed, but also a high percent* 
age of the so-callea non*condensab)e gases, e.p.. 
ethylene and methane, whereby largely increas^ 
yields of hydrogen are obtained. The appa- 
ratus consists of a bank of six ovens arranged to 
work in pairs, the individual ovens of each pair 
being connected by means of detachable pipes 
(provided with steam jets) secured to the doors of 
the ovens so that the gases can pass from one oven 
through the other of the pair before passing into 
a common delivery conduit. — H. R. D. 


Gas; Treatment [cleansing and ennc^ing] of — . 
T. G. Tulloch and D. J. Smith. E.P. 181,102, 
4.3.21. ' * 

Gib from a producer is freed from suspended 
particles and simultaneously enriched by causing it 
to pa» through a wall or screen of abeorbent 
materia], preferably arranged as a cylindrical wick 
which provides an enclosea chamber, closed at the 
bottom by a seal of oil or other enriching me^um 
and at the top by a ^as-tight casing, the inlet to 
the chamber being within it and the outlet from 
the apparatus being on the other side of the screen. 
A by>pas8 connexion, which may be wholly or partly 
closed by a valve, connects the inlet with the outlet 
outside the cleansing chamber. A constant oil level 
is provided by means of a fi oat-feed chamb^, and 
a sludge^cock or similar device provides means fcHr 
running off the oil or deposit^ refuse from the 
inclined surfaces of the bottom of the apparatus. 

—A. R. M. 

Acetylene gas; Materials for purifying . J. R. 

Booer, and Tbe District Chemical Go., Ltd. 
E.P. 181,571, 9.5.21. 

A BASIC purifying material is made by incorporating 
kieeelguhr with a mixture of ferric chloride ana 
ferric oxide, either dry or hydrated, and not more 
than 0*06% of mercuric chloride is added. After 
mixing, tl^ material is left to stand for 2 — 12 
months. — A. G. 


Coal; Coking . F. Puening. TJ.S.P. 1,419,908, 

13.6.22. Appl., 30.11.17. 

A LATSR of the coal to be coked is placed between 
two hollow boxes, which are then heated intemalW. 

—A. G. 

Separating oils [from emulsions'}; Process of , 

Trent Process Corp., Assees. W. E. Trent. 
E.P. 167,738, 13.4.21. Conv., 11.8.20. 

Thx process is designed to deal with such emukions 
as “case sediment,'* refining acids, and sludges. 
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When such emnlsione are azHated with comminnted 
csrbcHi, the oil and carbon unite, forming an 
agglomerate from which the water and the other 
enbatances separate. The carbon need is fine enon^ 
to pass through a 100- to 200-mcsh sieve, and the 
quantity used is 2 lb. of oarbon to 1 lb. of oil in the 
mixture. The oil-carbon mixture sinks in still 
water, and may be used direct as fuel or distilled 
to recover the oil. — ^T. A. S. 


Fuel for internal combustion cnpines. A.-Q. fiir 
Anilin-Fabr. B.P. 169,428, 17.6.21. Conv., 
20.9.20. 

Thi fuel consists of a mixture of hydronaphthalenea 
with suitable cyclohexanes, e.ff., a mixture of 50 — 
70% of methylcyclohexane and 50 — 30% of tetra- 
hydronaphthalene. — T. A. 8. 

Petroleum or other hydrocarbon oUs; Process and 

apparatus for treating . J. P. Persch. E.P. 

181,034, 6.12.20. 

The oil is treated with a hot gaseous fluid, prefer- 
ably air, in an apparatus so arranged that an 
injector effect is obtained, the oil being drawn from 
bulk, passed through tubes, mixed with the air, and 
returned to the bulk. In an example given, oil 
of 38° B. (sp. gr. 0*833) was treated for 30 mins, 
with compressed air at 390° F. (200° C.). The 
temperature of the oil did not exceed 152° F. 
(67° C.). After treatment, the oil yielded 60% of 
gasoline, 7% of lubricating oil, and 3% of heavy 
lubricating oil. The gasoline yield from the original 
oil was 25%. An oil of 11° — 15° B. (sp. gr. 0*993— 
0*966), after treatment for 30 mins., was much leas 
viscous and retained this property' indefinitely. 

— T. A. 8. 

Bydrocarhon material; Process of making un- 
saturated . A. A. Wells, Assr. to 8. B. Hunt. 

U.S.P. 1,418,414, 6.6.22. Appl., 9.10.16. 
HrpnocAnBON oils are cracked under high pressure 
until “ still bottoms ” of a tarry consistency are 
formed. These “still bottoms ” are distilled, and 
the distillate cracked again, under a pressure lower 
by at least one atmosphere than the original crack- 
ing pressure.^ By this process hydrocarbon material 
is obtained rich in unsaturated hydrocarbons, which 
can be extracted with sulphuric acid without undue 
rise in temperature. — T, A. 8. 


Petroleum; Apparatus for treating . L. Clark. 

U.S.P. 1,418,621, 6.6.22. Appl., 14.3.18. 

On, is fractionated or cracked by heating in the 

E resence of a heated fluid, e.g., flue-gases. The 
eated gases cause circulation of the oil and carry 
away the vapour. The apparatus consists of a 
shell suspended in a chamber to provide an annular 
passageway. The bottom of the shell is an open 
cme. A central pipe conducts the heated gas down 
the shell and discharges it at the bottom of the 
cone, whence it rises in the annular space and 
produces a circulation of the oil upwards in the 
annular spaco and downwards in the shell. The 
apparatus is arranged so that any temperatures 
and pressures may be used. — T. A S 


omviniB, apparaius jor recovery of 

mstap-bead gas. W. R. McGinnis, Ass 
Pilsbry-Bwker Engineering and Supply 
U.S.P. 1,418,876, 6.6.22. Appl., 23.8.19 
T*wo scrubbers are used, each provided with b 
retrigeration apparatus, and a sprinkling 
Means are provided for passing the gas dow 
grubber and up the other, an! also lor rev, 
the direction of the gas. — ^T. A. S. 

‘’apXi8"2’20^’ « 

An apparatus Tor distilling oil from rock co 
of a long vertical tube divided into prehei 


distilling, and cooling sections. Anangemmats are 
provided for drawing off the volatile oils ircan the 
distilling sections, for conveying heat from the dis- 
tilling and cooling sections to the preheating 
section, and for the discharge of the residue frmn 
the bottom of the tubes. — ^T. A. S. 

Emulsions; Process for resolving . H. A. 

Gill. From The Sharpies Specialty Co. B.P. 

180,447, 1.6.22. 

Emulsions are resolved by adding to them col- 
loidal solutions soluble in the continuous phase and 
which tend to reverse the emulsion. Soap may be 
added to a water-in-oil emulsion by preparing a 
reagent soluble in oil and yet containing soap. 
Such a reagent containing 25% of sodium soap, 10% 
of water, and 65% of oleic acid may be prepare by 
adding excess of oleic acid to a solution of caustic 
soda of 30° B. The addition of 1% of a reagent 
containing 40% of water, ^% of resin, and 25% 
of resin soap, with stirring, to a viscous oil 
emulsion, followed by centrifuging, resulted in a 
separation of water from the emulsion. — T. A. S. 


Bydrocarbons ; Process of separating and topping 

from a water mixture. W. A. Brown. 

U.S.P. 1,419,610, 13.6.22. Appl., 24.2.19. 

The mixture is heated under a pressure sufficient 
to prevent the vaporisation of the water, thereby 
inducing the separation of the water from the oil. 
The hydrocarbons are then heated without lieating 
the water, pressure being still maintained, and oil 
vapours are withdrawn. — T. A. 8. 


Lot^oUing hydrocarbons; Process for the con- 
tinuous production of from petroleum oils. 

R. W. Hanna, Assr. to Standard Oil Co. of Cali- 
fornia. U.S.P. 1,419,378, 13.6.22. Appl., 19.1v20. 
The oil is distilled under reduced pressure so as 
to prevent cracking, the heavy oils being preferably 
withdrawn continuously. The high-foiling dis- 
tillates to be cracked are carried forward to an 
apparatus kept at a pressure higher than atmos- 
pheric and a temperature sufficient for cracking. 
The addition of a solvent oil to the oil to be cracked 
prevents the formation of deposits in the system. 
The cracked products and residues are continuously 
removed.— T. A. S. 

Acetylene [storage'] tank. F. J. Metzger, Assr. 
to Air Reduction Co., Inc. U.S.P. 1,419,746, 
13.6.22. Appl., 19.11.20. 

See E.P. 180,273 of 1922; J., 1922, 536 a. 


Explosive gases [acetylene] dissolved in liquids; 
Porous charge for containers serving for storage 
~ ■ E- Klebert, Assr, to J. Pintach A.-G. 

U.S.P. 1,419,862, 13.6.22. Appl., 3.1.20. 

See E.P. 135,511 of 1919; J., 1920, 684 a. 


Bituminous shales; Treating . J. H. Ginet. 

E.P. 181,126, 9.3.21. 

See U.S.P. 1,371,160 of 1921; J., 1921. 291 a. 
Drying peat. E.P. 181,035. See I. 


F eeding fine materials 
180,396. See X. 


to gas producers. 


E.P. 


nB.-DESTBUCTIVI DISTDXATION ; 
HEATIHG; UGBTING. 

Betort; The " fusion " patent rotary . 0. J. 

Goodwin. South Wales Inst. Eng., 20;4.22. 
[Reprint.] 12 pages. 

Tm retort is designed for the recovery of oils from 
coal, BnalOy etc. Tt conaUts of an inner tnbo 18 in. 
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in dism., in which is situated eccentrically a foui- 
or six-wing^ breaker or scraper, which is partially 
carried round by the rotation of the tube and then 
falls back, striking a glancing blow, and so keeping 
the heated surfaces free from scale, breaking up 
the material and preventing caking, deposition of 
carbon, and “ cracking.” This tube is surrounded 
by an outer rotating tube, about 2 ft. 6 in. in 
diam., which is directly heated by the combustion 
of gases in a chamber. The material under treat- 
ment is fed into the inner tube, and passing the 
length of that tube returns through the outer tube 
from which it is discharged. The vapours evolv^ 
pass the len^h of the outer tube, return through 
the inner tube, and are thence discharged. A 
rubbing joint made of flexible steel and asbestos 
prevents the esc^e of vapours at the junction of 
the two tubes. The coke produced is in a finely 
divided state, and would require briquetting for 
most industrial purposes. 73'6 galls, of oil was 
obtained from Eethonian shale, 51'8 galls, from 
Nova ^tia torbanite, 131-7 galls, from Australian 
torbanite, and 52*5 galls, from Kimmeridge shale 
per ton of material. The carbon content of the 
residue varied from 950% to 26%. There was 
practically no “ cracking ” of the distillation 
products. — H. M. 

Patusts. 

ThermionicaRy-active substance W. 

Wilson, Assr. to Western Electric Incorp. 

TT.S.P. 1,419,530, 13.6.22. Appl., 12.8.18. 

A THEnMioincAni.v-ACTrvE filament consists of a core 
of a ductile metal of the iron group coated with 
strontium and barium oxides. The activity is 
comparable with that of a platinum filament 
similarly treated. — J. S. G. T. 

Peaf and the like; Process for the distillation and 

coking of raw . A. J. H Haddan. From 

Torfverwertungsges. Pohl und Von Dewitz. E.P. 
158,513, 24.1.21. 

Ses G.P. 337,097 of 1920; J., 1921, 618 a. 

Electric lamp bulbs or the like; Evacuation of . 

Patent-Treuhand-Ges. fur Elektrische Gluh- 
lampen. E.P. 16.5,406, 22.6.21. Conv., 22.6.20. 
See G.S.P. 1,410,665 of 1922; J., 1922, 363 a. 


under a pressure of 10—16 atm. at a suitable tem- 

ffear*and I” A” Provided with stirring 

^ Md in the presence o( a nickel catalyst. At 
C indene i» very readily transformed into 
hyfendene b.p 176° 0.. the yields being theo- 
^ & tMhnical acenaphthene, 
purified by a single ciystallisation from afcohol, is 
rapidly and quantitatively reduced to tetrahydro- 
acenaphthene (tetraphthene), b.p. 115® O. (12 
mm.). The latter is distinguished from hydrm- 
aene *pd tetrahydronaphthaleue by its ready 
susceptibility to oxidising agents. It is stable 
when preserv^ in closed veesels and becomes 
coloured merely pale yellow when exposed to air, 
but behaves towards permanganate as an un- 
saturated compound. (0/. J.O.S., August 

— H. W. 


UoQuinolim and the Isoquinoline Beds. J B G 

IsoQTTiNotiiNE was extracted from the fraction of 

^JJDaercial coal-tar quinoline boiling at 230® 

255 C. by taking advantage of its more powerful 
iMsic properties. 387 g. of the mixed bases was 
slmken with 600 c.c. of 4iV sulphuric acid, which 
left about 20% undissolved. The sulphuric acid 
Bolution was then treated with successive quantities 
of 4 iV ammonia in sufficient amount to liberate 
about 20% of its content in base, which was re- 
moved by extraction with benzene. After eleven 
treatments about 6*9% of the original base remained 
m sulphuric acid solution, containing 20—30% of 
isoquinoline. This was then liberated with 
ammonia and purified by recrystallisstion of the 
Mid sulphate from alcohol. Pure isoquiixiline 
hydrogen sulphate melts at 206*5®, and the pure 
base Unrated therefrom boils at 242'6® C., some- 
what higher than previously recorded in the litera- 
ture. Isoquinoline Red was obtained in 70% yield 
and free from inorganic matter by heating isoquino- 
hne, quinaldine, and benzotrichloride with alu- 
minium chloride as wndensing agent. It was 
purified by recryslallisation from boiling water. 
By substituting p-toluquinaldine or 6-ethylquiii- 
aldino for quinaldine in the above preparation 
6'Methylisoquinoline Red, or 6-Ethylisoquinolin« 
Red was obtained. — G. F. M. 


HL— TAB AffD TAB PBODUCTS. 

Hydrocarbons and fats; Solubility of in liquid 

sulphur dioxide. E. Zerner, H. Weiss and H. 
OpaUki. Z. angew. Chem., 1922, 35, 25^256. 
Weiohkd quantities of the oils under investigation 
and liquid sulphur dioxide were heated in sealed 
hard glass tub^, placed in a bath, and the tempera- 
tare at which turbidity was produced was observed, 
roe commercial sulphur dioxide used contained 
ro-85% of sulphur dioxide, 056% of water, and 
0 67 % of oily residue. Toluol, fi-tetradecane, 
^pentatriacontane, decahydronaphthalene, tetra- 
hydronaphthalene, and American kerosene were 
^ted, also castor, rape, olive, and linseed oils and 
wne fat. The graphs in all cases show a maximum. 

are the least soluble, naphthenes more so, 
and aromatic and un^turated compounds are easily 
soluble. The solubilt^ decreases with increase in 
molMular weight. Sulphur dioxide shows great 
solubility in hydrocarbons.— H. M. 

Caial^iie hydrogenations under pressure in the 
presence of nickel salts. 1. Indent and 
^enaphthene. J. von Braun and G. Kirschbaum. 
Ber., 1922, 55, 1680—1686. 

Tw» me>thod is eueniially that due to Schroeter 
1922 , 133 a), hydrogenation being effect^ 


Fatb2«ts. 

Anthracene ; Process of producing high-pereentage 

pure . L. Weil. U.S.P. 1,419,186. 13.6.22. 

Appl., 21.12.21. 

Cbuub anthracene is distilled with petroleum hydro- 
carbons of b.p. about 300® C., and the anthracene 
which crystallises from the ^stillate is separated 
from the residual oil. — ^L. A. C, 

m-Hydroiybenzaldehyde ; Production of . J, B. 

Slimm, Assr. to National Aniline and CSiemical 
Co., Inc. U.S.P. 1,419,695, 13.6.22. Apid,, 6.1.21. 
A SOLUTION of a fn-aminobenzaldehyde-bisulidiite 
addition product is diazotised, and the solution of 
the diazonium compound is heated to remove 
nitrogen and sulphur dioxide simultaneously. 

— L. A. C. 

Phenylglycine bodies; Method of making . 

L. B. H. Cone, Assr. to Dow Chemical Co. 
U.S.P. 1,419,720, 13.6.22. Appl., 22.3.18. 

A SALT of chloroacetic acid is disserved in a cold 
aqueous solution of aniline, and the solution add^ 
to a hot aqueous solution of aniline to form the 
aniline salt of phenylglycine. The freshly precipi- 
tated phenylglycine is washed wiUi a cold aqueooa 
solution of aniline. — L. A. C. 
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IV.— COLOOfiDfG HATTERS AND DYES. 

Miooid dyt> of the pkenanthrene and ^ne 
series. P. FriedlBnder, W. Herzog, and G. von 
Voss. Bar., 1922, 55, 169}— 1596. 

2-THi0NAPHi!HTOK-9'-PHiiNANmEEifEir!i)i<l0 ^nnexed 

formula), dark violet, almort black crystals, 


C H / \c-( 


is readily prepared by the addition of a few drops 
of concentrated hydrochloric acid to a boiling solu- 
tion of 3-hydroxythionaphthene and phenanthra- 
quinone in acetic acid j it gives dull violet shades m 
the textile fibres from a yellow vat. It is remark- 
able for its resistance towards solutions ^ of alkali 
bydroxidee, being far more stable in this resp^t 
than thionaphtheneacenaphtheneindigo (Thio- 
indigo ^arlet 2 G). ^-Ketohydrindene condenses 
with one proportion of isatin chloride giving 
2-indole-l'-indaneindigo, which is also produced 
from ^-ketohydrindene and a-isatinanilide in the 
presence of acetic anhydride. The dyestuff is d^ 
composed with great difficulty by solutions of alkali 
hydroxides; it gives very intense, dark bord^nx 
shades on wool from a pale yellow hydrosnlphite 
vat. The similar dyestnff from d-ketohydrindene 
and dihromoisatin chloride is descrihed. Thio- 
naphtheneqninone-2-anil and d-ketohydrindene give 
2-tmonaphthene-l'-indaDeindigo, 

>C : C<q^^>CH, 

reddish violet needles, which dyes textile fibres from 
a yellow vat in redder shadra than the correSMnd- 
ing indole dyestuff. Similarly, thionaphthene- 
qT^one-2-anil and oy-indanedione yield 2-thio- 
mphthene-2'dndoneindigo, 

slender, reddish-violet needles. (Cf. J.C.S., 
August.) — H. W. 

NN’-Diphenylindigotin. P. Friedlander and K. 

Kunz. Ber., 1922, 55. 1597—1607. 
N-PHKNn.ANTHKAinuo acid is converted by hot 
formaldehyde solntion (30%) into the so-called 
formalide, 

C,H4<*^ 9 

N(C,Hj).CH, 

m.p. 89° C., which is transformed by cold concen- 
trated potassium cyanide solution into the nitrile, 
00,H.C.H..N(0.H.yCH,CN, m.p. 1330-134° 6. 
The latter is hymolysM to N-diphenylglycine-o- 
carboxylio acid, CXJ,H.C,H..N^C,H,).CH,.00,H, 
m.p. 160° — 163° C. (decomp.), which is transformed 
by sodium acetate and acetic anhydride or by 
sodium ^droxide at 190° — ^200° C. into phenylin- 
doxyl. 13118 could not be caused to crystallise. It 
is oxidised by potassium ferricyanide in faintly 
alkaline solution to diphenylindigotin, almost black, 
Instrona plates, in which the presence of the phenyl 
groups attache to the nitrogen atoms so lessens 
the stability of the molecule that the substance has 
no value as a vat dyestuff. The shade is displaced 
markedly towards green but not to so great an 
extent as with the methyl derivative. T^ corre- 
sponding di-4-chlorophenylindigotin is scarcely dis- 
'^guishahle in shade and properties from the 
Chkrme-free dyestnff. (Of. J.C.S., August.) 

— H. W. 


Isohamatein; SynthesU of . Syntheei* of ito- 

bnuSein and certain related aahydromfranol 
sidU. II. H. G. Crabtree and B. Bohinion. 
Cb^. Soc. Trane., 1922, 121, 1088 — ^1041. 
IsoHJtsUTXcr was syntbeeised from veratiylideae- 
gsllacetopbenone dimethyl eGier by hydrogenation 
of this to its dihydro derivative, and hoiung the 
latter with formio acid and anhydrous zinc chloride, 
whereby an isohsematein tetramethyl ether salt was 
obtained, and isolated as its ferrichloride which 
was fonnd to be identical with the ferrichloride 
obtained from hmmatein through pentamethyldi- 
hydroheemateinol. The salt forms hssmatit^red 
needles with a green reflex, m.p. 191“ 0. (with 
decomp.). On demetoylation by warmii^ witii 
concentrated sulphuric acid, and converting the 
sulphate into hydrochloride, isohsematein hydro- 
cUoride was obtained as oranra needles. The 
brownish-red shades given by the synthetic^ sub- 
stance and that obtained from hmmatoxylin on 
aluminium-mordanted cloth were identical and 
behaved in the same way on soapinij and on treat- 
ment with sodium hypochlorite solution. — G. P. M. 

Dyestuffs from Purpura aperia and P. lapVxu. P. 

Friedlander. Ber., 1922, 55, 1656—1658. 

The dyestnff obtained from Purpura aperta appeara 
to be identical with 6.6'-dibromoindi^tin as far as 
elementary analysis, solubility, tinctorial pro- 
perties, and absorption spectrum allow a judgment 
to be formed. The dyestnff from P. lapiRue is pro- 
bably also a dibromoindigotin. — H. W. 

Anthocyanidins; Distribution of ti» the 

coloured organs of plants. St. Jonesco. Comptes 
rend., 1922, 174, 1635—1637. 

The anthocyanidins, either as a coloured piraent 
or in the free state, do not exist in all coloured 
tissues which contain antbocyan. They appear to 
be characteristic of pure red organs, hut are re- 
placed by a ve^ intense yellow pigment in the bine, 
viedet, or reddish-purple organs, in which the antho- 
cyanidius are entirely absent. This yellow pi^ent 
is not coloured by warming with 20% hydroraloric 
acid. Ita presence haa been detected in the violet- 
red leaves of beetroot, the violet flowers of Gladiolus 
and CobiEa scandens, the reddish-pnrple flowers of 
Canna and of a cultivated rose, and the blue flowers 
of Centaurea cyanus. — W. G. 

Isoquinoline Beds. Harris and Pope. Set m. 

Stereoisomeric eatechins. Frendenberg and others. 
See XV. 

Deduction of ftavanonc. Frendenberg and Orthner. 
Sec XV. 

Patxnis. 

Colouring matter of the anthracene series; Produc- 
tion of a . A. H. Davies, B. F. Tbomaon, J. 

Thomas, and Scottish Dyes, Ltd. B.P. 181,304, 
27.11.20. 

A VAT dyestuff which dyes cotton brilliant greenish- 
blue shades of excellent fastness to chlorine, acids, 
and alkalis, is obtained hy treatment of the oxida- 
tion product of dibenzanthrone srith dimethyl 
sulphate. Example.- 10 pts. of anhydrons sodium 
carbonate and 10 pts. of dimethyl snlpbate are 
added to 10 pts, of the dried oxidation prodnet of 
dibenzanthrone suspended in 100 pta. of nitro- 
benzene, and the mixture ia boiled for 3 hrs., aftOT- 
wards cooled, then 10 pts. of sodinm carbonate dis- 
solved in 200 pts. of water is added and the nitro- 
benzene removed hy ateam distillation. The product 
is then Altered, wnere^ a bluish-green peato of the 
dyestnff is obtained. The dyestnff crystallised from 
nitrobenzene has the composition O^jHijO/OCH,), 
and dissolves in sulphurio acid with' a reddish-violet 
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colour. It forms a brown Amorphous compound 
when treated with sulphurio acid of about 80 f 

—A. J. H. 


hyd^olysis^i^^^F* liberated by simultaneous 


e-Evdroxva^ dyes. [70*] d»es. (a) R, Hangwitz. 
(b) W. Herzberg and Or. Hoppe, Assrs. to 
Akt.-Ges. ftir Anilin-Pabr. U.8.P. (a) 1,419 600 
and (b) 1.419,602, 13.6.22. Appl., (a) and 

(b) 7.12.21. 


(a) SunPHONio acida of the azo dyes derived from 
diazotised aromatio o-hydrozyamino compounds 
and a moaohydroxy derivative of quinoline yield 
bordeaux to violetrbrown sbadce on chrome 
]nordai>.t6d wool. ^ (b) condoQsB.tioii products 
obtained iy heating a 1.4-<|uinonoid oompouiKi 
halogenatM in the quinonoid nucleus with an 
oxazine yield vats which dye fibrous material yellow 
to orange shades fast to chlorine and washine 

— L. A. C. 


OTtho\]iydT\oxy<izo dyes. W. Herzberg and O. 
Scharfenberg, Assra. to A.-O. fur Anilinfabr. 
U.S.P. 1,419,601, 13.6.22. Appl., 30.8.21. 

Seb E.P. 168,681 of 1920; J., 1921, 731 a. 
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Oxyedlvlose. E. Houser and P. Stockigt. Cellu- 
iose-Chem., 1922, 3, 81 — 74. 


The aldehyde character of oxycellulose has been 
well established for a long time. Of the other 
characteristics the property of yielding furfural 
has also been previously recorded. The yidd of 
furfural, however, is not large and only bwomes 
substantial in oxycelluloso residues which have 
suffered large losses in the course of their prepare^ 
tion. Raw cotton had a furfural value of 0'9%, 
and thu was reduced to 0-5 X, and even down to 
0‘3%, by digestion under pressure with water or 
dilute sodium hydroxide. Oxycellulose preparatione 
generally gave furfural valuee below 1 % ; a pre- 
paration made with bromine and calcium carbonate 
showed over 2% and the maximum values, ranging 
from 2'12% to 3"89% in a very extremely oxidised 
residue were afforded by oxycelluloses prepared by 
means of chromic acid. No formation or methyl- 
furfural groups was detected as the result of oxida^ 
tion. A further characteristic of oxycellulose, 
definitely established by the authors, is the pro- 
duction of oarimn dioxide on distillation with 12% 
hydrochloric acid; this was determined by Lefevro’s 
W. Mever, Analyse u. Konstitution org. 

“I'j 687) for the estimation of glucuronic 
acid. The qusmtities of carbon dioxide obtained 
rarely exceeded 1%. Here again, the max imam 
value of 1*32% waa afforded by the highly oxidised 
'^^y^iidiose prepared by means of chromic acid, 
while oxycelluloee prepared by Knecht’s perman- 
ganate method yielded 1*04% . As a qualitatire test 
•or oxycellulose, Tollens’ ^naphthoresorcinol test 
for glucuronic acid (J., 1908, 716) may be 
utilised. By digestion uoder pressure with 1% 
aolphuno acid, the major portion of the substance 
« V 7™^ furfural and carbon dioxide is split 
k* t ^drolysis, and a barium salt was obtained 
which showed muy of the reactions of glucuronic 
acid but w^ not identical with barium glucuronate. 

^ u » *ubrtfcce is regarded aa the “ pure ” oxy- 
ceilnlose which ocean rmly in amall quantitiea in 
combiMtion with a portion of the cellulose in the 
UEji^llnlpaa praparations. It ii an aldehyde- 
uarboxylio acid preaiunably formed by the oxidation 
at a terminal aloohotic group of a cellobiose residue 


Paper pjdp; Instrument for measuring the dearee 

• B.W.L. Skark. Papierfabr. 

1922, 20. 845-852. {Cf. J., 1922, 9 a.) ^ ' 


^ instrament called a stuflf-spindle has been 
devised for testine numerically the degree of beat- 
ing of paper pulp during its treatment in the 
hollander. It consists of a hollow metal cylinder 
terminating at the top in a slen^r open tube and 
carijring at the bottom a wire sieve of plain No 50 
with an area of 314 sq. cm. (2 cm. diam.). 
^e sieve ia easily removable and must be 
throughly cleaned after each operation ; it is 
situated in a recessed chamber of sufficient size to 
accommodate the cake of thickened p ulp which 
collects on the surface of the sieve. 'When the 
instrument is immersed, sieve downwards, in a 
cyhn^r containing diluted pulp, water enters the 
cvhnder through the sieve at a rate depending on 
the degree of beating of the pulp and the time is 
noted during which toe instrument sinks to a mark 
on the^ tubular stem owing to the percolation of 
water into the body. In another form of instru- 
ment the stem is graduated and toe rate of aiTiklwg 
IS measured in terms of c.c. of water passing into 
the fioat-body in one minute. The pulp is taken 
from the hollander in a tin measuring vessel, the 
dr^ contents of which are determined, and is 
diluted with sufficient water to give a conoentra- 
tion of 6 g. of fibre substance per 4 litres. If the 
pulp is loaded an allowance is made for the mineral 
matter so as to preserve toe fibre-concentration 
constant. The instrument is immersed in toe 
diluted pulp, previously adjusted to 15® C.; the 
influence of temperature is very important. The 
instrument is calibrated by substituting for toe 
sieve a thin metal plate, immersing toe cylinder in 
water and running in water from a burette throng 
the tubular stem until the spindle floats at the 
mark j a v<^ume of 60 c.c. of water is a useful 
standard for research purposes. For practical 
purposes the sinking equivalent to 60 c.c. may take 
too long. The graduated spindle is ns^ in such 
cases and the distance from the zero point is noted 
after one minute. The ** stuff degree ” is defined 
as the number of c.c. of water passing through toe 
sieve of 3*14 sq. cm. area in one minute at standard 
fibre-concentration and temperature. — J. F. B. 


Svlphite process [/or the production of wood ptJpl; 

Chemistry of the . R. N. Miller and W. H. 

Swanson. Paper, Apr. 19. 1922, 96—104. 

The changes that take place daring the cooking of 
sulphite pulp and their relation to the character of 
the pulp produced have been investigated in a series 
of experimental cooks conducted under the same 
conditions of acid strength, temperature, and 
pressure, and blown at 9. 10. 11. ll}, 12, 12i. and 
131 hrs. r^pectively. An examination of the pulp 
and acid liquor at these intervals indicates toat, to 
obtain the best pulp under given conations of 
temperature, pressure, and acid strength, the 
digester should be blown when a sample of the acid 
liquor shows a maximum value for loosely combined 
SO, (c/. J.. 1919. 38 a) and a low value for combined 
SO,. The Sander reaction (J., 1915, 225: 1921, 

. 256 a) is employed in toe analysis of the acid liquor ; 
2 c.c. of the sample is diluted and titrated with 
N/8 sodium hydroxide using methyl oranm m 
inaicator^ excess of saturatra mercuric chmride 
solution IB added and the solutioii again titrated 
to neutrality with N /8 alkali. lliesecoDd titration 
is a measure of the total SO, ; the difference between 
toe second and first is a measure of the com- 
bined 60a, &s shown in the following equations:— 


S84a 
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1 + 

SHCiT'rhe difference betWMn the figure for total SOj 
determined as above and that obtained by titration 
with iodine gives an approximate value for loosely 
combined 80„ sufficiently accurate, however, for the 
control of the cook. Determinations of the lignM 
content of the pulps show that the removal of lignin 
commences at temperatures little above 100° C. and 
proceeds with vigour through all intermediate 
temperatures up to the maximum attained. 

— D. J. N. 


Sulphite acid; Analysis of reclaimed — -. G. P. 

Genberg. Paper, Apr. 19, 1922, 122 — 123. 

Thb following scheme is suggested for the analysis 
of reclaimed sulphite acid: — Total SO^: M c.c of 
the acid, withdrawn under pressure, is diluted to 
500 c.c. and run from a burette into a known volume 
of N 116 iodine solution until in slight excess, more 
iodine solution is added to restore the yellow colour, 
and the end-point finally adjusted after addition of 
starch. Sulphur trioxide ; 50 c.c. of acid is evapo- 
rated to dryness with an equal volume of hydro- 
chloric acid and the residue boiled with 5 c.c. of 
hydrochloric acid and 100 c.c. of water, filtered hot, 
and precipitated with barium chloride. Calcium 
sulphite : to 50 c.c. of sulphite acid, 15 c.c. of 20% 
ammonia is added, drop by drop, with constant 
stirring, and, after standing for 10 mins., the pre- 
cipitated calcium sulphite is filtered off and washed 
with three 25 c.c. lots of 14% ammonia; the pre- 
cipitate is then washed into a 500 e.c. flask and, 
after addition of 5 c.c. of hydrochloric acid, is m^e 
up to the mark and titrated against N /16 iodine 
solution as described above. Total lime may bo 
estimated as oxalate on 20 c.c. of the acid liquor 
after diluting and boiling with hydrochloric acid 
until free from sulphur dioxide. The lime thus 
obtained should agree within 2% with that required 
for the SO, and combined SO, determined above. 

— D. J. N. 

Sulphite pulp; Use of rotten and stained wood tn 

the manufacture of . E. Sutermeister. Pulp 

and Paper Mag., 1922, 20, 513—514. 

Comparative boils using sound wood, wood thor- 
ou^y permeated with the threads of dry rot, but 
still quite hard and firm, and wood stained a 
greyish-brown colour (often found in spruce logs 
which have been stored in a very wet condition with 
the bark on), indicate that, if a high grade of pulp 
is required, wood affected by dry rot, or stained 
wood, should not be used, even in admixture with 
sound wood. The pulp from the rotten wood was 
found to be weak, poor in colour, and practically 
impossible to bleach ; that from the stained wood 
was al» poor in colour and required 15‘5% of bleach 
as against 8"6 % for best selected wood ; in both oases 
the unbleached pulp was full of dark brown shives. 
Figures for yield show that, whereas rotten wood 
gives a lower yield of air-dry pulp per cord than 
does sound wood, staining does not materially affect 
the yield.— D. J. N. 


Copper oxide-ammine-cellulose solutions. Traube 
See VII. 

Patests. 

Textile fibres; Degumming 
ment of . M. Sabner. 

described for degumming 
ramie, flax, and the like, 
of a series of hollow, 
around, and in internal 
ntral supply pipe. Theee 
he underside so that liquid 


A CONTINUOUS process is 
textile fibres such as jute. 
The apparatus oonsiats 
dinc-like_ chests arranged 
oommunication with, a ce 
chests are perforated on tl 


rr preparatory treat- 
E.P. 178,570, 20.1.21. 


suppUed through tiw central pipe u sprtiyed on to 
the fibres, which are laid in an open and etrai^t 
condition in trays between the chests ; the trays are 
provided with jierforated bottoms and imperforate 
sides, so that the treati^ liquid continuous^ 
passes through the fibres. Tne whole apparatus is 
slipped into a digester, and the supply pipe con- 
nected by a flexible mint to an inlet pipe passing 
through the side of the digester ; the fibres are tlwn 
treats with the necessary degumming chemicals, 
supplied under pressure, steamed and washed with- 
out further handling. Liquid is drawn off at the 
bottom of the digester as i^uired. — ^D. J. N. 

Fibres; Method of protectirsg animal from the 

injurious effect of alkaline liquids. P, Goldberg, 
P. Onnerts, and A. Peters, Assrs. to Akt.-Gee. I. 
Anilin Pabr. D.S.P. 1,419,497, 13.8.22. Appl., 
15.8.21. 

The addition of sulphite-oelluloee waste liquors to 
alkaline liquids inhibits the injurious effect of the 
liquids on animal fibres. — L. A. C. 

Paper; Method of manufacturing [of high 

speeds]. W. P. Carpmael. Prom The Bagley and 
SewaU Co. E.P. 181,140, 16.3.21. 

A STRONG and satisfactory web of paper may be 
made at high spe^s, e.g. 1000 ft. per min., on a 
Fourdrinier or similar type machine, by feeding the 
water and stock on to the machine under pressure, 
and providing means whereby the stock, after pass- 
ing under the slice, accumulates in a pool, through 
which the rate of flow of the stuff is approximately 
^ual to the speed of the wire. The desired velocity 
is imparted to the stock by using more water than 
is usual, and suitably adjusting the pressure head 
in the flow box. The pool may be formed by extend- 
ing the apron over the machine wire for a short dis- 
tance or by placing the slice behind the axis of the 
breast roll. Difficulty may be experienced when 
running at high speeds in removing the water from 
tho web; in such cases the suction box end of the 
wire should be raised to give the water more 
opportunity of draining away. The main feature of 
this process is that by maintaining a pool of stork 
above the wire the fibres become well mixed and 
give a well felted sheet. — D. J. N. 

Cellulose; Treatment of crude . 0. Harnist. 

E.P. 156,777, 7.1.21. Conv., 6.7.14. 

See F.P. 477,895 of 1914; J., 1917, 132. By using 
potash, or the potassium salt of a weak acid, such 
as carbonic or sulphurous acid, in the alkaline 
digestion treatment, residual lyes containing 
potash, suitable for use as a fertiliser, are obtained. 

Viscose silk; Manufacture of . E. Bronnert. 

U.S.P. 1,419,714, 13.6.22. Appl., 30.8.20. 

See E.P. 170,024 of 1920; J., 1921, 843 a. 


Carroting hairs: Process for . C. Pichard, 

Assr. to Pichard Frbres. TJ.S.P. 1,419,754, 
13.6.22. Appl., 3.5.21. 

See E.P. 163,297 of 1921; J., 1923, 641 a. 


opinmng ariincidl thrzadi; Notary pumps \of the 

gear type] for use in apparatus for . British 

Cellulose and Chemical Mfg. Co., Ltd., and 
H. R. A. Mallock. E.P. 181,085, 2.3.21. 


Paper stock; Hollanders or similar naehinery for 
• H. W. Southworth. BTp. 181,220, 

13.V.21. 


Mixtures of starch and sulphuric acid. E.P. 
181,197-8. See XVII. 
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VL-BLBACHIlfG: DYEING; PUNTING; 
HNISHING. 

Patbxts. 

MerceTuaiion of yarru in hank form [; Machine for 

]. P. J. Copley. E.P. 180,739, 25.2,21. 

Hanks of yarn are extended between bobbins per- 
manently attached to a chain which passes con- 
tinuously through tanks containing the mercerising 
and washing lii^ors. Arrangements are provided 
whereby the bobbins are rotated and the hanks are 
BubjectM to tension. — A. J. H. 

Furl, feathtrt, hairt, tkint, and the like material; 

Proceie for dyeing . A. G. Bloxam. From 

Akt.-Ges. f. Anilin-Fabr. E.P. 180,905, 7.6.21. 
Fdbb aM the like are dyed brown shades by treat- 
ment wi^ a neutral or feebly alkaline solution of 
1.4-diamino-2-chlorobenzene in the presence of 
oxidising agents. Skins, either unmordanted or 
prepared with chromium or iron mordants, on 
treatment at ordinary temperatures in a bath con- 
taining, e.g., 2 g. of 1.4-diamina-2-chIarobenzene, 

1 g. or ammonia, and 30 g. of hydrogen peroxide 
per 1., are dyed reddish-brown shades: while skins 
prepared with a copper mordant are dyed an olive 
tint on similar treatment. — L. A. C. 

Bleaching, dyeing, finishing and otherwise treating 

fabrics; Machines for . J. Thornber and A. B. 

Henshilwood. E.P. 181,552, 19.4.21. Addn. to i 
122,241. i 

The patent relates to a removable framework 
baring guiding surfaces for the coiled fabrics^ for 
use in connexion with machines of tSe type claimed 
in the chief patent (J., 1919, 132 a). 

Dyeing hanks of yarn and the like; [Bearings for ; 

agitator spindles of] machines for . G. tee ^ 

and Sons, Ltd., and G. Pinder. E.P. 181,506, ^ 
19.3.21. ! 


Vn.-ACIDS; ALKALIS; SALTS: NON- 
METALUC ELEMENTS. 

Sulphuric acid; Modem meihods of concentrating 

. P. S. Gilchrist, Chem. and Met. Eng., 

1922, 26, 1159—1162. 

A PLANT consisting of a combination of an over-heat 
pan and packed tower, of which two 5Q^ton units 
have been in operation since 1916, is descried. 
The weak acid is fed into a tower packed with 
checkered brickwork or quart* and flows thence into 
a long horisontai bath, about 9 in. deep, contained 
in the fire flue from an oil burner, A scrubbing 
tower packed with rings or quartz, and an electrical 
precipitator are also used. Owing to the effect of 
surface evaporation the acid leaves the apparatus at 
50*^ F. (28^ O.) below its boiling point, which in the 
case of sludge acid containing carbonaceous matter 
reduces the loss of acid by reduction, while the 
moderate tower temperature increases the life of the 
packing. The fuel consumption is 11 galls, of oil 
per ton of acid of 66® B. (sp. gr. 1*84) concentrated 
from 64® B. (sp. gr. 1*698). Ine outer walls of the 
towers are built of acid-proof shale brick and 
silicate cement, lined on the inside with several 
layers of 1-in. tiles. A variation of this apparatus 
specially intended for concentrating sludge acid has 
as its feature the blowing of flue gases at 1200® F. 
(650^ C.) through the acid instead of simple concen- 
tration by top heat, '^e preheated acid is con- 
tained in a lead pan Itn^ with acid-proof brick 
and the gases are blown in through acid-resisting 
iron pipes. The foaming which occurs throu^ the 


decomposi^on of hydrocarbons when tJie density 
reaches a^ut 65 B. is avoided by effecting the 
concentration m two stages in duplicate units. A 
semes of c^ estimates for different methods is 
given. — C. I. 

Bydroe^anic acid; Formation of - — from nitrogen 
and h^rocarbons in the electric are. A. Koenig 
2 ao Hubbuch. Z. Elektrochem., 1922, 2S, 

When nitrogen mixed with laoetylene, e^ylene, or 
methane is pa^ed through an arc rotating in an 
fioW, hydro<^anic acid is produced. 
With a relatively slow rate of flow methane gives 
the larg^t yield of hydrocyanic acid, 40%, irrespec- 
of Its concentration within the limits 2—11%. 
With methane there is no deposition of carbon. 
Ethylene and acetylene mixed with hydrogen and 
nitrogen show definite maxima in the yields at the 
^int where the deposition of carbon commences. 

. of acetylene and nitrogen give a maximum 

yield in the region where there is a heavy deposi- 
tion or carbon. With more rapid rates of flow the 
best yields are obtained with acetylene. Very good 
ntalisation of energy and yield of material are 
obtained when a mixture of 30% of hydrogen 
and 70% of nitrogen is mixed with 7—8% of 
acetylene and passed at the rate of 20 litres per 
Imur through the arc, and there is no deposition 
of carbon. With a rate of flow up to 100 litre* 
per hour the yield from mixtures of nitrogen, 
hydrogen, and acetylene containing a large excess 
of nitrogen reaches a maximum of 10—11 e. HCN 
per kw.-far. {Cf. J.C.S., July.)-^. F. S. 


rhosphorte acid; Manufacture of in the 

electric furnace hu the eoTidentation and electric 
prectptiatwn method. T. Swann. J. Ind. Enz 
Chem., 1922, 14, 630— fl31. 


Phosphatic rock, coke, sand, and iron borings are 
smelW in an electric furnace. A certain portion of 
the phosphorus which is liberated is absorbed by the 
iron and is tapjped from the furnace as ferro- 
ph(»phorus containing 24—25% P. The lime and 
sand also leave the furnace in combination 
as a slag, and the remainder of the phosphorus 
passes through the charge with the furnace gases, 
which are oxidised by air and drawn out of the 
furnace into a condensing and precipitating ^pa- 
ratus. The acid as collected is light brown 
in colour and contains 90—95% H.PO*; it is 
treated for the removal of certain impurities. An 
exceptionally pure acid may be obtained by 
crystallisation. A high-grade concentrated acid 
and ferro-phosphorus are thus produced directly by 
the electric furnace process at a cost comparable 
with that of present methods. — G. F. M. 


Nitric actd,* Economic production of oxidation 

reactions in factories vrhere is synffiesued. 

Applications. C. Matignon. Bull, Soc. Chim., 
1922, 31, 555--561. 

It is propos^ to use the dilute nitric acid, such as 
is obtained in the fixation of atmospheric nitrogen 
or in the oxidation of ammonia, for prooees^ in 
which the acid can be used as an oxidising agent, 
providing the consequent reduction of the nitric 
acid does not proceed ^yond the stage of nitric 
oxide. The oxides of nitrogen can be reconverted 
into nitric acid by atmo^herio oxygen and again 
absorbed in the towers. In this way there is prac- 
tically no loss of nitric acid, and t^ns the expense 
of the oxidation process is very small. Suggested 
applications are the preparation of copper sulphate 
from copper by the combined action of sulpharm and 
nitric acids, and the oxidation of sugar or molaseee 
to oxalic acid by the action of nitric acid. This 
latter process was satisfactorily carried tbm ngli 
with a cargo of sugar damaged by sea water. — ^W, G. 
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Ammonia oxidafioi^ Some economic aspecit of t\ 
Q. B. Taylor. Giiem. and Met. Eng., 1922, 26, 
1217—1219. 


amonnt of chlorine initially present oa hypochlorite 
or as hypoc^loroas acid and ^drobhlcHKo acid.; 

y» M. 


Thb ©conomio possibility of the caidation of am- 
monia for the large-scale manufacture of concen- 
trated nitric acid is diecusaed. and it is shown that 
if the costs of nitrogen in the rorms of ammonia and 
of sodium nitrate are on a parity the use of the 
former is uneconomical, as the high cost of concen- 
trating the relatively weak nitric acid produced 
offsets other savings. In this calculation the over- 
all efficiency of ammonia oxidation is taken ^ 90% . 
In the case of processes requiring weak nitric «\cid, 
or merely oxideaof nitrogen as in the lead chamber 
sulphuric acid process, the ammonia process has the 
advantage. — C. I. 

Soda and hydrogen sulphide; Manufacture of * 

from sodium sulphate and coal. J. Michler. 
Chem.-Zeit., 1922, 46. 633—634. 

Finely ground sodium sulphate is mixed with fin^y 
ground coal and the mixture briquetted. The 
briquettes are charged into a gas-tight furnace and 
heated with a mixture of producer-gas with a slight 
deficiency of air. The charge is kept at a bright 
red heat until a test shows that less than 1% of 
sodium sulphate remains undecomposed. The charge 
is allowed to cool to a dull red and a mixture of st^m 
and carbon dioxide is passed in, whereby the sodium 
sulphide formed in the first stage is decomposed into 
carbonate with the evolution of hydrogen sulphide. 
The issuing gases contain about 30 — 40 vols. % of 
hydrogen sulphide and may be utilised for the pro- 
duction of sulphur by the Chance process. The 
residue contains less than 0*1% of sodium sulphide, 
and after leaching the solution contains 96% 
Na,CO, calculated on the total solids. The process 
is preferably carried out in a series of furnaces, the 
spent gases from the first stage (which contain some 
hydrogen sulphide) beiti^ us^ in the second stage, 
so that by suitable working an economical reooveiy 
of sulphur is obtained in gases containing at least 
30% of hydrogen sulphide, e.p., by passing the car- 
bon dioxide mixture through the series in such a 
manner that it first comes in contact with material 
poor in sulphur. The briquettes emerge from the 
process In the same shape as they went in and are 
conveniently porous for leaching, — ^A. R, P, 


Chlorine and kypoehlorous acid; Determination of 

in concentrated salt solutions. M. Taylor 

and 0. A. Gammal. J. Ind. Eng. Chem., 1922. 
14, 632-635. 


The determination of free chlorine and hypochlor- 
ous acid in concentrated salt solutions wnich maj 
contain either sodium hypochlorite or Lypocblnroui 
acid, is usually carried out fay a determination ol 
total “ available ” chlorine, and then of free 
chlorine by an aeratiem process. The latter, how- 
ever, is inawurate owing to decomposition of hypo 
chlorous acid or of hypochlorite during aeration. 
It is now shown that ^e rate of the removal of ths 
free chlorine is a linear function of the amount 
present at any moment, whilst when aU free chlorine 
has been removed the rate of removal varies directij 
as the square of the hypochlorous acid present. The 
curves obtained, therefore, hv plotting the rate ol 
the removal of chlorine against the total amounl 
removed ^ measured by absorption in potassium 
iodide and titration with thiosulphate will he two 
having a point of intersection from which a 
vertical line to the horizontal axis shows the initial 
amount of free chlorine present. Ae the actual lose 
of ayailable Alorme during aeration, due for 
nample to the decomposition HOCl-»HCl+0 
IS ^ual to the increase in acidity measured in terms 
“fans of potaasium iodide-iodaU 
solition, a calculation can also bo made of the 


Antmonia; BtaeiivUy of . E. 0. O. Baly and 

H. M. Dnncan. Chem. Soo. I^ana,, 1928, Ul. 
lOOa— 1014. 

Thb decomjiosition of ammmiia by means irf a 
heated platinum wire gives constant values for the 
same amount of ener^ with an active form of the 
gas derived either By slow evaporation from a 
cylinder of oompressed gas, or by gently heating 
the concentrated aqueous solution, the gas being 
dried bv quicklime, or by evaporating isothermally 
at the boiling point the gas obtained by either of 
these methods. A second “inactive” type, 
obtained by rapid evaporation of the liqneBed gas, 
gives much smaller decompeeition values under the 
same conditions. On standing in contact with the 
liquefied gas, or by heating to 200° O. with a 
platinum wire, this type slowly becomes active. 
The ratio of the decomposition values obtained by a 
first and second exposure of the gaa to the heated 
wire differs markedly in ^e two forms. Addition of 
water vapour increases the reactivity of ammonia 
proportionally to the amount of wator present, an 
increase which is lost on drying with quicklime. 
Hence two different molecular phases of ammonia 
exist possessing different energy content and rc- 
Mtivities, that- of lower energy content being 
identical with completely dry ammonia. The 
active and inactive forms of ammonia described 
differ in the relative amounts of these two phases 
which they contain. In order to obs^e these 
phenomena the platinum wire must be activated as 
for the Ostwald process for the catal^ic oxidation 
of ammonia in air to nitric acid. — P. V. M. 


Svlphuryl chloride; Seiearehet on . II. A 

new chlorinating agent. Preparation of poly- 
chloro-derivativei of benzene. O. Silbenad 
Chem. Soc. Trans., 1922, 121, 1015—1082, 

A SOLUTION of sulphur monochloride in satohnryl 
chloride in contact with aluminium chloride is a 
vigorous chlorinating agent, capable of bringing 
about any degree of chlorination. For purposes 
of chlorination 250 pts. of sulphur monochloride is 
run into excess of sulpburyl chloride; 68’2 pts. of 
this mixture contains 1 g.-equiv, of active chlorine 
or 0’5 g.-mol. of sulphur^ri chloride. The compound 
to bo chlorinated, 1 to 2 mols., plus 6 to 10 g. of 
finely-ground anhydrous aluminium chloride, is 
treated with 5 to 10% excess of the chlorinating 
mixture in a vessel provided with an efficient reflux 
condeneer, the upper end of which is connected 
with a second condenser loosely packed with 
asbestos; the two condensers are arranged so that 
the gases pass up the former and down the latter, 
the condensate from the second being retomed 
through a trap to the reaction vessel, while the 
gases evolved are conducted through a valve to a 
veewl containing water. The reaction mixture is 
cooled or warmed according to the vigour of the 
ration, which is complex by warming for a 
short time. The product is washira with water and 
purified by suitable means. The prepantion of 
the polychloro-derivativea of benaena ia described. 

— P. V. M. 


Specific heat of gazes for ealeulaiions concerned 
with tcchnicai heating. Sulphar dioxide, B. 
Neumann. Z. angew. Chem., 1922, S5, 867. 

Tea figures previously given (J., 1919, 818 a) tor 
the true specific heat m sulphur dioxide at tem- 
peratures between 0*^ and 3d00® 0. and the mean 
specific beat betw^n 0® and t® O. (calculated for 
^ xg, of us) are inaccurate. Tlie heading to the 
s^nd OTlnmn on the above page ol tide Journal 
should be amended by deleting ‘^80, and a new 
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colimm added giving the ipecific heat of rolphor 
dioxide at constant pressure calculated for 1 k%. of 
as foDom: 

?o 0. 0“ 100® 200° 300° 400° 600° 1000° 

Sp. beat 0-139 0148 0-168 0168 0177 0-184 0 204 
1500° 2000° 2500° 3000° 
r 0-2126 0-219 0-226 0-231. 

—A. B. P. 

Ammonium nitrate; Properiiet of . II. 

Ammonium nitrate and water. I. L. Millican, 
A. P. Joseph, and T. M.' Lowry. Chem. Soe. 
Trans., 19®, 121. 969—968. (Cf. J., 1920, 105 a.) 
Thb depression of the freezing point of ammonium 
nitrate by water has been determined from 170° to 
6° 0., from which^ together with earlier data, Uie 
complete eqn^brinm diagram from 0 to 100% 
ammoninm nitrate has been plotted. There is a 
sharp break in the curve at 1^° C., but none at 
84° C., indicating identical solubilities and tempera- 
ture c<wfficients of the a and t forms of the salt. Hie 
extension of the curve below the normal transition 
point, 32° C., throng which the curve passes with 
only a very slight break, represents the freezing 
points of its metastable phase. — P. V. M. 

Ammonium nitrate; Propertiet of . III. 

Ammonium nitrate and sodium nitrate. R. G. 
Early and T. M. Lowry. Chem. Soo. Trans., 
1922, 121, 663—969. 

Tbs freezing point curve of ammonium nitrate and 
sodium nitrate from 9 to 49% of sodium nitrate 
consists of three rectilinear sections corresponding 
with the separation of the « and S forms of 
ammonium nitrate and one form of sodium nitrate. 
The crystallisation curve of ammonium nitrate pro- 
longed backwards cuts the temperature axis at 
156° 0., a similar value being obtained from the 
freezing point curve of ammonium citrate and 
silver nitrate, indicating that temperature as the 
melting Ppiut of the metastabfe S-ammonium 
nitrate. The eutectic point for ammonium nitrate 
and sodium nitrate lies at 120-8° C., corresponding 
to 20 - 5 % of sodium nitrate. No evidence of iso- 
morphism has been observed. — P. V. M. 

Gyptum; Conversion of into ammonium 

rulphate. 0. Matignon and M. Frejaoques. 
Comptes rend., 1922, 17S, 33 — 35. 

Thi authors obtained a 96% yield of ammonium 
sulphate in the interaction of a commercial 
sample of npsum with ammonium carbonate (ef. 
Neumann, T., 1921, 692 a). The curves giving the 
velocity of the reaction show the existence of two 
distinct phases, during the hrst of which the velocity 
is lower than in the second. The presence of 
ammonium sulphate in the original solution causes 
a diminution in the velocity of the reaction, but in 
all cases equilibrium is reached at the end of 
24 hours. — W. O. 

Potath felepar; Meltinp of . Q. W. Morey and 

N. L. l^wen. Amer. J. Bci., 1^, 4, 1 — 21. 
Pnui synthetic crystals of potash felspar, prepared 
by crntallising a glass of the composition KArSi.O, 
in a bomb with water vapour, when rapidly heated 
appear to melt to a clear gl^ at about 1200° C. 
If kept at this temperature for some days, however, 
micmacopical examination reveals the presence of 
a cryst^ne framework of leucite tKAISi,0,), 
which, at higher temperatures, becomes more dis- 
tinct, eventually melting at about 1630° C. The 
first appMranoe of this deemnposition was noticed 
at 1170° O. Similar results are obtained with 
natural potash felspars, but the temperatures at 
which mmting begins and finishes are modified by 
the presence of impurities. Hie petrogenic signifi- 
cance of the resnlta is discussed with reference to 


ttio fmmation of the lencite-granite pwphyry oi 
Br^I and the syenite laccoUth at Loch Borolan 
in Scotland.— A. B. P. 

Sodium perborate ; Electrolytie prywTution of 

Sopiuif perborate is best prepared by the electro- 
lysis of a aointion of 120 g. of anhydrous sodinm 

carbonate and 30 g. of borax per litre at 14° 

16° C., using an anodic current density of 10 

20 amp. per sq. dm. The yield is increased by the 
addition of 0-5 g. of sodinm chromate and one drop 
of Turkey-red oil per litre. These substances 
eliminate cathodic rranction of the perborate. A 
bright platinum anode is used, and the cathode 
is a len^h of water-cooled tin tnbing. The solution 
must be kept free from platinum or iron com- 
pounds, for these substances rednee the yield. 
Increase in temperature also decreases the yield. 
During the electrolysis there is a loss of carbon 
dioxide, and if this is not replaced the enrrent yield 
becomes very poor. (C/. J.fJ.S., Ang.) — J. p. 8 . 

ChXontes; Oxidation and reduction reactions with 

. G. B. Levi. Atti B. Aocad. Lincei, 19®, 

31, I., 370—373. 

In^ mMt of its reactions sodium chlorite exhibits 
oxidising properties, but towards ozone it acts as a 
reducing agent. (0/. J.C.S., Ang.)— T. H. P. 

Permutite; Dependence of the e^uiUbrium of bases 
in — I — on the concentration of the surrounding 
solution. A. Giinther-Schulze. Z. Elekboi^m., 
1922, 28, 85—89. 

Thk equilibrium between the solid permutite and 
the ba^ in the solution for the cases of silver- 
ammonium, copper-ammoninm, and lanthanum- 
ammonium at 2® O. is in 1 ^ probability in keeping 
with the law of mass action.-^. F. 8. 


Copper salts; Determination of Comdex formation 

in aqueous solutions of by means of permu- 

tits. A. Giinther-Si^alze. Z. Ele^rochem.. 
1922, 28, 89—99. 

Ths formation of complexes in solutions of copper 
cMoride, acetate, formate, sulphate, chlorate, 
nitrate, and bromide has been investigated by 
shaking known concentrations of the salts with pnre 
potassinm-permutite. The complex cation CuB is 
present in practically all the solutions of copper 
salts examined even at the greatest dilution. The 
complex Cu^, is present only in the chloride and 
bromide solutions, whilst with the other salts 
probably a higher tnmplex is formed, though not in 
great amount. ThMomplexity of cop^r salt solu- 
tions increases at constant concentration with the 
strength of the acid and is greater with the salts of 
the halogen acids than with the salts of oxygen 
acids of equal strengths. — J. F. S. 


Alkaline copper oxide solutions and copper oxide- 
ammine-ceuulose solutions. II. W. Traobe. 
Ber., 1922, 5S, 1899-1912. (Cf. J., 1922, 97 A.) 
Tna reaction between copper ethylenediamine- 
hydroxide and glycerol probably takes place in 
accordance with the following equation, where 
en =ethy lenediamine : — 

2CH.(OH)-CH(OH)-CH,(pH)+2rCn(en),KOH),= 
rOifen) ](0-CH.-CH(0H)-CH,p-);bu -|- 4H.O+21on). 
The isolation of the compound, 

i;Cu(en).](0-CH.-CH(Ok)-CH.O).Cu, 
in an almost homogeneous condition is described. 
The conclusions thus reached in the studies with 
glyoerid can be extended to other mlyhydroxy sub- 
stances, notably oelluloee. Hie idiiUty copper 
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oxide-ethylenediamine-cellulose solutions to dissolra 
further quantities of copper oxide depends on the 
liberation of the ethylenediamme; the tehaviour of 
Sohweizer’s solution may be explained similarly. 
The difference between the behaviour towaitU poly- 
hydroxy compounds of the copper bases and those 
of the metals, silver, cobalt, nickel, ainc, and 
cadminum is accounted for, since only the former is 
able to form complexes in which the metallic atom 
is fixed directly to the hydroxy group of the 
polyhydroxy compound. An uncertainty appe^s 
to exist in the case of cobalt, ^cording to the 
literature, the precipitation of this metal from ite 
solutions as hydroxide by means of alkali is 
hindered by the presence of glycerol in the same 
manner as is the precipitation of copper hydroxide 
from copper solutions; the exception is only 
apparent, however, since the cobalt hydroxide is 
present in the colloidal state (and not as the 
glycerate) and can be precipitated completely by 
barium sulphate. — H. W. 


Cower sulphide; Structural formula for . W. 

Gluud. Ber., 1922, 55, 1760— 1781. (C/. J., 1922, 
370 A.) 


If hydrogen sulphide is passed into a 1*5% solution 
of copper sulphate in ammonia (10%) until only a 
faint blue colour remains, a variety of copper sul- 
phide m precipitated which yields elementary 
sulphur on immediate oxidation ■with air, whereas 
after preservation for 4 — 6 hrs. it is oxidised to 
copper sulphate or thiosulphate. It is suggested 
that the formula, Cu:S and Cu,S:S, are to be 
assigned to the two modifications. This conception 
is in harmony with the known tendency of copper 
sulphide to pass into cuprous sulphide. The modi- 
fication which yields free sulphur does not ^ive 
potassium thiocyanate when treated with potassium 
cyanide; this reaction is shown strongly by tbe other 
variety. The changes may be expressed as follows : 
(1) 2CnS-|-10KCN=K.Ou,C,N,+2K,S+C,N„ and 
C,N,+H,0=H0N+H0N0. (2) Cu,S.+8KON= 

K.Ou,C.N.+K,8, and K,8,+KCN=K,S+KCN8. 

— H. W. 


IChromic] oxides; Hydrous . H. B. Wciscr. 

J. Phys. Chem., 1922, 26, ^1—434. {Cf. J., 

1920, 781 A.) 

Fbou a study of various hydrous chromic oxides 
prepared in different ways, it is concluded that no 
definite hydrates of chromic oxide are formed by 
precipitating a chromic salt with alkali. The 
eiddence that Guignet’s green is a definite hydrate 
is inconclusive. The respective properties of posi- 
tively and negatively chargedBeolloidal suspensions 
of hydrous cbromous oxides, more especially the 
precipitating and peptisrng action of alkali salts, 
are disenssed. (Cf. J.C.8., Aug.) — J. 8. G. T. 


Banded structures, "Synttseks of bdtidei mineraU. 

3 S. Bhatnagar and K. E. 'Matbiu. KoUoid- 
Zoite., 1922, 3*. 368-371. f . 

BAimxD structures in agates, sandstone, pisohtiuo 
and ooldthic structures are produced in wie saro 
manner as the Liesegang rii^s in Artificial 

agates may be prepared as follows : 12*5 g. of sodium 
silicate in 100 c.o. of water is treated with a 10% 
solution of ammonium acetate; within ID secs, a 
transparent gel is produced. Before the addition 
of tile acetate, the silicate solution is mixed with 
hydrogen sulphide, sodium phi^bate, potassium 
ferrocyanide, or potassium iodide, depending on 
the colour of the bands desired. After the gel is 
formed a solution of ferric chloride or merourio 
chloride is added and left to diffuse into tbe gel, 
when the banded structure is prodneed. 'Hie gel is 
then d^ydrated by pressure and gentle heating 
and eventually reaches a hardness of 5, and is in 
every way similar to natural agate. Banded sand- 
stone is produced by adding 10 c.c. of 2*27111 sodium 
silicate solution and vigoronsly centrifuging the 
mixture. A weak solution of sodium carbonate and 
a 10% solution of ammonium acetate are added, and 
after 12 hrs. the sand has become cemented by the 
sUicio acid gel. The mass is then placed in a 10% 
solution of cobalt nitrate and left for some time, 
when bauds of cobalt carbonate are produced 
throughout the mass. — J. F. S. 

Platinum; Betovery of from used contact mass 

at the Old Hickory Powder Plant. A. L, Eiblar. 
J. Ind. Eng. Chem., 1922, 14, 636-641. 

Thb contact mass consisted of fused grained 
magnesium sulphate impregnated with platinum. 
It was first treated with hot water to dissolve out 
the sifiuble portions, and after allowing to settle, 
the insoluble sludge, consisting of platinum together 
with iron rnst, insoluble magnesium salts, sand, 
gelatinous silicic acid, etc., was separated by means 
of a Sharpies supercentrifuge. The sludge was then 
cencentrsted by digestion with weak hydrochloric 
acid and again centrifuged, and the concentrated 
sludge extracted with aqua regia and tbe extract 
evaporated to dryness two or three times with 
hydrochloric acid. The platinic chloride formed was 
dissolved out of the dry residue by two or three 
treatments with dilute hydrochloric acid, and the 
platinum was precipitated from the clear solution 
as ammonium chloroplatinate. The mother liquor 
was siphoned off, the precipitate washed several 
times with alcohol, and finally centrifuged end 
dried. The dry salt was then converted, by roasting 
in crucibles in a muffle furnace 'to a tempere'tore 
of 1300° F. (700° C ), into platinum sponge. The 
platinum from the waste acid and alcohm liquors 
was recovered by precipitation with zinc, solution in 
aqua regia, and subsequent purification as above. 
In all 8812 oz. troy of platinum spongo of about 
94% purity was recovered from 3^,^1 lb. of 
contact mass. — G. F. M. 


Lead oxides; Effect of grinding upon the apparent 

density of . 0. W. Brown, 8. V. Cook, and 

J. C. Warner. J. Phys. Ohem., 1922, 26, 477— 
480. 

Tira a.ppa,rent density of heavy crystalline lead 
oxide is dimiui^ed initially by grinding, the miui- 
mum value being attmned by grinding for about 
16 hrs. in a pebble mill making 50 revs, per min. 
Thereafter the apparent density increases, rapidly 
at first, to a ronstant value greater than the initial 
value. The initial decrease of apparent density is 
not ^own hy a light amorphous lead oxide. By fine 
^indinig, oxides suitable for the manufacture of 
s^age battery plates can he produced from oxides 
wb’oh m their onginal state are Worthless for this 
, pnrpose.-nj. 8. G. T. 


Amorphous precipitates and crystalline sols. F. 

Haber. Ber., 1922, 55, 1717—1733. 

Cevstaujui or amorphous solid masses are obtained 
by supersaturation processes which may be con- 
sidered to occur in two distinct phasM, ue forma- 
tion of aggregates and the re-arrangement of such 
aggregates, with loss of free energy, into ordered 
lattice formations. Hiese considerations, if applied 
to the production of very sparingly soluble sub- 
stanees, show that if the rate of aggregation is 
high and as far as passible in excess a that oi 
arrangement, amorphous precipitates are to be 
rapected which gradually, particularly on warm- 
ing, pass into the crystalline condition. If, how- 
ever, the rate of aggregation is depressed by only 
slightly exceeding the solubility limit, the rate ol 
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arraMenMnt may%e soffibientlr high to catue the 
order^ fonnation of^ecyBtals before visible particles 
have separated. This, however, involves an altera- 
tion in the rate of aggregation due to electrical 
phenomena at the boundary of the molecules and 
liquid; the net result of which is that the growth 
of tbeiaggr^ates is greatly impeded and sols are 
produced. These theoretical predictions are con- 
firmed by the behaviour of the precipitates and sots 
of aluminium and ferric hydroxides, which, how- 
ever, are to be regarded as furnishing the ideal case 
from which deviations may be expected In two 
directions. If the rate of arrangement is greater, 
it will not be possible to obtain Qie precipitates in 
the amorphous condition and to retain the latter 
during the Rdntgen ex^nre. The rate of arrange- 
ment may be expected to be at its maximum in 
binary, beteropolar compounds in which the dipolar 
character is most marked (illustrated by the cases 
of the silver halides and the sulphides of mercury, 
sine and cadmium). On the other hand, with 
molecules in which the dipolar character is not 
strongly accentuated, the tendency towards the 
formation of amorphous sols and precipitates must 
be more marked; this is illustrate experimentally 
by the cases of the hydroxides of zirconium and 
thorium and of arsenic sulphide. — H. W. | 

Hydrogen desorbed from, platinum and palladium; 

Some properties of . P. Anderson. Chem. 

Soc. Trans., 1922, 111, 1163—1161. 

ExPBBimwTS were undertaken with a view of deter- 
mining whether activated hydrogen instantaneously 
lost its activity on desorption or whether it had a 
finite period of decay. It was found that the tem- 
perature of incipient reduction of both copper oxide 
and sulphur was distinctly lower with highly 
purified hydrogen which had passed through a 
catalytic mass of palladium previous to coming into 
contact with the material, than with the same 
hydrogen which bad not traversed the palladium. 
The first formation of water from the oxide was 
detected by means of the fall in resistance of a 
granule of calcium chloride placed in the unknown 
gap of a Wheatstone bridge, and occurred at tem- 
peratures between 103° and 118° C. with several 
runs with ordinary hydrogen, and at 81° — 87° C. 
with activated hydroMU. Similarly the first forma- 
tion of hydrogen sulfide occurred at 112° — 118° C. 
in the former case and 80° — 83° C. in the latter. 
The freshly desorbed gas was also found to be 
ionised to some extent, as it accelerated the rate of 
discharge of a gold leaf electroscope. It is im- 
probable that the stigbt ionisation can be the cause 
of the increased activity of the element, and theories 
of atomic hydrogen or triatomic hydrogen are' also 
rejected on experimental grounds. The author 
inclines to the view that the activation is due to 
an increase in the internal energy of the hydrogen 
molecules themselves. — O. F. M. 

Potauium sulphate, aluminium sulphate, teater at 

25° C.; The system . H. T. 8. Britton. 

C3>em. Soc. Trana., 1922, 111, 982 — 986. 
rut iaotfaermal diagram of the system potassium 
iulphate, aluminium sulphate, water shows three 
iranches, each branch representing saturated solu- 
tions in ^nilibrium with potassium sulphate, alum, 
■nd hydrated aluminium sulphate respectively. 
The range of composition of solutes of satnratM 
solutions in equiliMum with alum diminishes con- 
siderably with rise of temperature. — P. V, M. 

Sulphite aeid. Gmiberg. See V. ^ 

■idsor^ion of iron by manganese dioxide. GeloM. 

SeeXXin. 


Patents. 

Phosphoric aeid; Production of . A Kelly. 

E.P. 181,266, 16.7.21. 

Minebal phosphate is pulverised and roasted at 
such a temperature that all the organic matter con- 
tained therein is destroyed, and active decolorising 
carbon remains evenly distributed through the mass. 
On withdrawal from the furnace the product is 
reduced to powder and then treated in the known 
manner with sulphuric acid for the direct produc- 
tion of colonrless phosphoric acid. — H. B. D. 

Prussic IhydroeyanieJ aeid; Manufacture of . 

Dentsime Gold- u. Silber-8cheide-Anstalt vorm. 
Roessler, and O. Liebknecht. E.P. 181,0^, 7.2.21. 

A BAS mixtnre containing carbon, nitrogen, and 
hydrogen, e.g., a mixture of 5% of carbon monoxide, 
18% of methane, 34% of hydrogen, and 43% of 
nitrogen, is heated in a hi^-tension arc at pres- 
sures above atmospheric, whereby an increased 
yield of hydrocyanic acid is obtau^. — 0. I. 

Pulverous material {e.g., for fixing ntfropen]; Pro- 
cess for agglomerating . C. T. Thoraseil and 

O. Troell. E.P. 181,413, 2.2.21. 

A HlXTraB which is required in a granular form, 
e.g., the mixture of alkali carbonate and carbon frw 
the synthesis of cyanide from atmospheric nitrogen, 
is wetted and then passed through three series of 
rotating cylinders. In the first it is dried by fire 
gases to a moistnre content necessary for agglom- 
eration, emerging as soft irregnlar masses; in the 
second the granulation is completed, the moistnre 
being kept constant by admission of steam ; in tire 
last the granules are dried. The steam and dost 
from the last-mentioned apparatus are retomed to 
the one before. The fire gases travel in the same 
direction as the material in order to avoid com- 
bustion of the carbon. — C. 1. 

Ammonia; Method for the catalytie oxidation of 

vith oxygen. I. W. Oederberg and H. H. 

BSekstrom. E.P. 181,486, 15.3.21. 

The oxidation of ammonia gas by oxygen in mix- 
tures containing up to 35—40% of ammonia ia 
carried out without overheating or risk of explosion 
by the nee of a series of catalytic masses in whiidi 
the concentration of the catalyst (e.g., platinum) 
successively increases. These masses, e.g., platM of 
pumice, are separated from each other by netUngs 
of nickel or other inactive material held within 
nickel rings, which serve to dissipate the heat ef 
reaction. — C. I. 

Bicarbonate of soda mstd ammonium chloride; Pro- 
cesses for production of . L'Air Liquide, See. 

Anon, pour I’Etude et I’Exploit. des. Proc. Q. 
Claude. E.P. 160,172, 15.3.21. Conv., 17.3.20. 
The object of this invention is to avoid certain 
drawbacks of the proceeses described in E.P. 
131,870 (J., 1920, 266 a). The process now 
described, which is characterised Dy the pre- 
sence of ammonium carbonate in excess in the 
liquids throughout the series of operations, 
comprises the following successive steps : The 
mother liquor, from which sodium bicarboiute 
has been precipitated, and containing ammonium 
carbonate in excess, is cooled to 5° 0. to remove 
ammonium chloride. Sodium dilmride and gaseous 
ammonia are then added to the Honor in 
quantities corresponding to the amount of sodium 
bicarbonate it is desired to produce and precipit^. 
Sufficient carbon dioxide is passed into the solution 
to transform the sodium chloride airf free ammonia 
into equivalent amounts of ammonium chlcn’ide ai^ 
sodium bicarhqnate. The bicarbonate is aerated. 


590 A 


Cl. Vm.— glass ; CERAMICS. 


U<« lit MK. 


thus leaving a mother liquor which is coded to 
5° C. for the removal of ammonium chlonae. The 
cycle of operations is then repeated.— H. R. D. 

Ammonia.; Synthesis of — L’Air Liquide, S^. 
Anon, pour TEtude et I’Exploit. dee. rro^ G. 
Claude. E.P. 161,195, 6.4.21. Conv., 7.4.20. 
When catalyst tubes for ammonia synthesis are 
cooled, e.g,, by a bath of molten lead as described 
in E.P, 155,302 (J., 1922, 371 a), they are liable ia 
burst owing to the internal strains set up. J* 
proposed therefore to insulate the tubes^ by 
s^bestos or enamel, in such a way as to maintain the 
walls at a uniform temperature, and this end is 
further secured by an electrical heating reaistanoe 
in the insulation. Progressive mixing of cold gases 
witii the hot gases from a heat exchanger takes 
place in the catalyst chamber, or the entering gases 
are allowed to circulate around the insulated 
catalyst tube, in such a way that the walls of the 
chamber are kept as cool as possible and the gases 
reach the tube at the minimum reaction tempera- 
ture. The gases leave the catalyst tube at a 
temperature which may exceed 400® C. and the 
reaction can thus be maintained almost up to the 
end of the column. — C. I. 

Caustic alkali; Eliminating colour from . T. C. 

Meadows and H. D. Ruhm, Assrs. to Eastern 
Potash Corp. U.S.P. 1,415,186, 9.6.22. AppL, 
25.1.19. 

FLurn concentrated caustic alkali is subjected to the 
bleaching action of an electric current. — T. H. Bu. 

Earthy minerals that tn native deposits are stained 
by colouring matters that render them useless for 
industrial purposes; Process for bleaching — , 
A. J. Stubbs. E.P. 181,132, 12.3.21. 

The finely divided mineral, e.(/., kaolin, barytes, 
felspar, bauxite, is placed in a vessel filled with 
water, together with pieces of iron, platinum, or, 
preferably, zinc, and the water is then saturated 
with sulphur dioxide. The sulphurous acid is 
reduced to “ hyposulphurous acid,^ with liberation 
of oxygen which alters the degree of oxidation of 
the colouring substances and renders them soluble, 
leaving the mineral of a pure white colour. 

— H. R. D. 

Calcium hypochlorite; Process for rendering 

stable. Chem. Fabr. Griesheim-Elektron, and 
H. Reitz. E.P. 181,153, 23.3.21. 

Calcittk hypochlorite is mixed with purified sodium 
<^loride, free from magnesium chloride, both sub- 
stances being in a dry, finely ground state, and the 
proportions ^ing such that 100 pts. of the mixture 
contains at least 10 pts. of active chlorine. The 
mixture can be moulded b^ sligbtpressure and made 
into permanent preparations. — Hi B. B. 

Carbon; Manufacture of pure retort . I, Szar- 

vasy. E.P. 159,823, 28.2.21. Conv,, 29.1,18. 

See U.S.P. 1,392,286 of 1921; J., 1921, 816 a. 
Hydrogen. E.P. 181,062. See IIa, 

VUL-SIASS; CEBAMICS. 

Clays J Influence of small addituens of electrolytes on 
the stability of day suspensions, and the use of 

these in the puriflcaiion of . H. Kdil 

Ber. Dents. Keram. Ges., 1922, 3, 64—77. 

To ZettUts kaolin, freed from salts by washing, and 
Buspnded in water, was added JT/IO sodinm 
,<arbonate or 17/10 sodium silicate, and the whole 
aeU mixed by shaking. Photographs of the suspen- 
sions, after 3 weeks, showed that, with iner.»«T ,g 


amounts of electrolyte, the anmunt of suspended 
material increased up to a deaoito maximum, aft^ 
which further additions of electrolyte causesi 
clarification. Very small percentages of calcium 
sulphate in the clay r^uoe the stability of ^ 
suspension. Sodium silicftto is more effiment than 
sodium carbonate, and an excess of it u ^less 
harmful. The presence of soluble or colloi4a] silica 
is unnecessary when the clay contains a.ltfotrotive 
colloid such as humic acid. Clays , oontaining 
soluble salts— particularly those of magnesium and 
calcium— are not suitable for purification by the 
addition of electrolytes unless these salts, are first 
removed or rendered insoluble. Any clay, provided 
it does not contain too much roluble wits, wows an 
optimum degree of suspension, with a definite 
electrolyte att-a definite concentration. 'Whether 
the separation of the .particles of clay from the 
water in which they are suspended should he 
effected by means of electro-osmosis or by filtration 
or other means is a purely economic matter ; it does 
not in any way affect the quality of the produrt. 
Quartz particles are usually too large to remain in 
suspension, hut the smallest ones are capable of 
being suspended with the aid of an eleiAroIyto, the 
optimum results being obtained with 0*208% 
Na.CO, or 0*6%Nn,BiO,. Hence, the finest particles 
of quartz are electro-negative, and behave like clay. 
A cataphoreais teat showed that these particles pass 
to the anode, like clay, and cannot ^ separated 
from it by osmosis. Felspar behaves in a similar 
manner. Mica, when sufficiently finely divided, 
behaves with electrolytes like clay. A mixture of 
70% of kaolin and 30Ji of mica, when treated with 
the optimum proportion of sodium curbonato, pro- 
duced a suspension containing 80% of kaolin and 
20% of mica, showing that most of the mica is 
retoined in suspension with the clay. A cataphoreais 
test showed that finely divided mica passed wholly 
to the anode, precisely like clay, so that the finest 
particles of mica cannot be separated from clay, 
either by sedimentation or by electro-osmosis. 
Pyrite can, to a large extent, he separated from 
clay by elutriation or washing. Extremely minute 
particles of pyrite which remained in suspension in 
distilled water for If days were flocculated by 
sodium carbonate and silicate, and also by sulphuric 
acid. A mixture of kaolin and these fine particle.s 
of pyrite settled in 2 hrs., and a suspension of 
kaolin, to which 0*5 g. of pure ferrous sulphate was 
added, in solution, nocculated and settleu in 6 hrs. 
A cataphoresis test of a mixture of 80 g. of kaolin 
and 7 g. of pyrite effected no separation. It 
appears to ^ impossible to separate the most finel.v 
divided pyrite from clay. The occurrence of such 
finely divided pyrite is, however, improbable; it 
would rapidly be oxidised to sulphate. Ferric 
oxide, when sufficiently finely dividw, is completely 
ahsoroed by the clay suspension, and, on electro- 
osmosis, it is deposited, along with the clay, on the 
anode. Only relatively coarse particles of silica, 
mica, and iron compounds can be separated from 
clay. No electrolyte is necessary for this separa- 
tion, but its use is convenient, as it facilitates the 
suspension of the clay, and so makes the subs^uent 
treatment easier. In the so-called purification of 
clay by electro-osmosis, the whole of the " purifica- 
tion" occurs in the preliminary settling tanks. 
The electrical treatment does not effect any further 
purification. At the same time, the smaller amount 
of space and water requited when an osmosis 
machine is used (as oompared with a filter-press) is 
noteworthy. — k, B. 8. 

Rational analysis [o/ etramie mafsrtals] os a method 
of icorks conttfli. R. Bieke. Ber. Dents, Keram. 
Ges., 1922, 8, 24—30. 

Although the rational analysis rfaeramie nuttorials 
is not suitable for scientific investigations on 
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Account of its uncertain^, it ia uaeful as a moans 
of control ^nufacturin^ prooesaes. ^me of the 
paUiabed niothoda of estimating the “ clay sub- 
stance ” are critically reviewed. Clay substance is 
decomposed by heating it to 675° C., with evolution 
of water, forming free silica and alumina. The 
latter ia readily soluble in hydrochloric acid if the 
calcining temperature has not exceeded 800° C. *^6 
amount of clay may be estimated from the water 
evolved on ignition or from the amount of soluble 
alumina formed. This method assumes that “ clay 
substance ” from all sources corresponds exactly to 
Al,0„2Si0„2H,0. which is n<rt strictly the case, 
though the results of determinations of loss on 
ignition made on samples dried at 110° C. are suffi- 
ciently accurate for technical purposes, especially 
if chwhed by a determination of the alumina soluble 
in acid. The only source of error is the presence of 
organic matter, which is included in toe loss on 
ignition. For repeated tests on clay from the 
same source, this error ia practically constant ; it is 
not affected by an estimation of the clay substance 
from the soluble alumina. As a rapid method, the 
author recommends Kallauner and Mateika’s 
method : 3 g. of the sample ia ignited for one hour 
at 750° C. in an electric furnace, and the product is 
heated in a water bath with 100 — IM c.c. of sul- 
phuric aoid (111) for 3 hrs. So little of the silica 
eaters into solution that it may be neglected and 
the alumina and traces of iron oxide are precipi- 
tated with ammonia, filtered off, ignited, and 
weighed. If a properly dried sample is available, 
an estimation can be completed in 0—7 hrs. Cal- 
culations of the clay substance based on (u) loss on 
ignition, (b) silica in ignited material soluble in 
5% caustic soda solution, and (e) alumina in ignit^ 
material soluble in acid, showed that (a) and (c) 
agreed well, but (b) gave only about half the 
quantity, from which the author ooncludes that only 
one molecule of silica is liberated on ignition, and 
that, possibly, the clay substance is decomposed into 
Al,0.,Si0.+8i0..— A. B. S. 

irebrieks; Determination of the eompreesive 

strength of at high temperatures. E. 

Sieurin, F. Carlsson, and B. Kjellgren. Ber. 

Deute. Keram. Ges., 1922, S, 53 — 64. 

An ordinary refractoriness test and chemical 
analysis are not sufficient to determine the value of 
firebricks, particularly those made largely of grog. 
A normal mixture of I pt. of blue clay and 4 pts. of 
fireclay was ground with water in a ball mill until 
it passed completely through a 250-mesh sieve. Part 
of the powder was burned at cone 14, crushed, and 
separated into grog between 4- and 20-meah, 
and grog finer than 7-meah. Equal parts of 
grog and the fine raw clay were mixed, made 
into cubes of 30 mm. side, and fired at 
cone 14. The cubes were ground sxnurately to 
shape, and the " refractoriness under load ’’ deter- 
mined. This was defined as the temperature at 
which the oube contracted 0'3% after heating for 
3 hrs. under a pr^ure of 2 kg. per sq. cm. (28 lb. 
per sq. in.). Similar cubes, but containing varying 
percentages of silica, alumina, ferric oxide, lime, 
and magnesia, were also examined. On increasing 
the silica the minimum refractoriness under load 
occurred with 60 — 70% of silica, whereas the 
minimum refractoriness without load occurred with 
30% of silica. On increasing the alumina the 
tefractoriness under load increased steadily up to 
of alumina, when the test-piecea failed sud- 
probably because there was not sufficient 
funding clay present. An increase of only 0’64% 
in the iron oxide (original content of Pe,0, 0'89%) 
rranced the refractoriness under load by 60° C. ; 
with further increase of iron oxide the refractori- 
tiess diminished mors slowly and remained almost 


mutant ^^een 6 and 12% of iron oxide, after 
which a farther increase caused a further rapid 
loss of refractoriness. An increase in the lime- 
content showed a steady and rather rapid loss of 
Feir^toriiMtts under load, an increase of only 
0‘n% of lime (original content of CaO 0'685') 
reducing this refractoriness by 25° C. The effect is 
i^ noticeable with coarse grog. Magnesia behaves 
similarly to lime, but the effect of very small per- 
centages of magnesia is greater. — A. B. 8. 

Befraetory materials - Determination of the soften- 

tnp temperature of under load. W. Steger 

Ber. Deute. Keram. Ges., 1922, 3, 1—4. 

Thb test^iece, in the form of a small cylinder, is 
supported on a refractory cylinder of electrode 
carbon, 6 cm. diam., and heated in a vertical 
cylindrical electric resistance furnace, 8 cm. diam 
internally, with an e.m.f. of 100—120 volts, ii 
second (hojlow) carbon cylinder stands on t^ test- 
piece and is provided at its upper end with a plate 
to which the pressure from & scale-pen carrying 
weights of 20—100 kg. ia transmitted through a 
simple system of levers. The small movement of the 
last lever in the series is marked on a rotating drum 
by means of a light index, about 1 m. in length 
which magnifies it 20 times. The hollow carbon 
cylinder enables the top of the test-piece to he in- 
spected and its temperature to be measured by an 
optical pyrometer or a thermo-electric couple. 

—A. B. 8. 

Porcelain; Testing of . R. RleEe and M. Gary. 

Ber. Deute. Keram. Ges,, 1922, 3, 5—23. 

A ooNsiDBBaTioN of the various methods of deter- 
mining the compressive, tensile, and transverse 
strengths of materials showed that the following 
modifications are desirable in applying them to 
porcelain : Tensile strength.— Instead of the usual 
flat 8-shaped test-piece, a circular one, 3 in 
(7-5 cm.) long and 20 ram. diam. at the middle, 
corresponding to a cross-sectional area of 3 sq. cm. 
at the breaking point, is used. The test-pieces are 
roughly moulded and dried to a black-hard con- 
dition, after which they are turned accurately to 
shape, and burned. They are tested in an ordinary 
tensile test machine, but the clips are placed at 
right-angles to each other and are lined with thin 
copper plates to allow for any irregularities in the 
test-piece and to ensure its breaking at the centre. 
Compressive strength is determined in a Gary press 
in which a disc 10 cm. diam. and 1 cm. thick is 
supported on a steel ball, 31-7 mm, diam., and 
pressure applied to it through a second similar ball. 
The results are calculated to correspond to a disc 
1 mm, thick. Transverse strength is determined on 
a cylindrical test-piece, 120 mm. long and 16 mm. 
diam., made hy extrusion, burnt whilst hanging in 
a vertical position, and afterwards sawn to the 
correct length. The test is made in a Friihling- 
Michaelis apparatus, the test-piece being supported 
on steel knife edges exactly 10 cm. apart, and 
loaded centrally. The load is increased at the rate 
of 1 kg. per sec. Brittleness or resistance to shock 
is determined in Rudeloff’s apparatus, fitted with 
a SchopMj's pendulum impact device, consisting of 
a pendulum mounted on ball bearings and fitted at 
its upper end with an indicator to show the angle 
through which it rotates before its lower end 
strikes the test-piece. The latter is a rod 120 mm. 
in length and 16 mm. in diam. The pendnliun is 
raised to a pre-arranged height, and, in falling, it 
breaks the test-piece and swings forward. The 
tensile and compressive tests show the most char- 
acteristic results, the latter giving figures pro- 
portional to, but much larger, than the transverse 
and brittleness teste. For the determination of 
porosity an aqueous solution of Brilliant Green is 
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recommended. The sealed pores are estimated by 
comparing the apparent density of the pieces 
weighing about 20 g. and the sp. gr. of the finely 
powdered material. This method ignores the 
microscopic sealed pores in the minnte particles of 
powder. No relationship between the percentage of 
sealed pores and the results of other tests could be 
established. Microscopical examination is used to 
detect variations in the proportion of unaltered 
quartz, in the size of the quartz grains and of the 
pores. The relationship of micro-structure and 
physical properties news further investigation, 
and possibly a microscopical examination may 
render the other and more tedious teats unnecessary. 
The results of tests on eight samples of German 
pmrcelain (composition not stated) are tabulated. 

—A- B. S. 

Porcelain; Translucency of . W. Steger. Ber. 

Deuts. Keram. Ges., 1922, 3, 50 — 53. 

Habz> porcelains of normal composition, made of 
materials of normal fineness, with low clay-content 
(40%), and burned at a high temperature (cone 15), 
vary greatly in translaoency, as measured by a 
photometer. Those containing Norwegian quartz 
are three times as translucent as those with quartz 
sand or Taunus geyserite. With a rather higher 
clay-eontent (50%) the porcelains containing Nor- 
wegian sand are twice as translucent as those with 
quartz sand, and four times as translucent as those 
with Taunus geyserite,— A. B. S. 

Ceramic tiles; CoUi glazes [on cement] and com- 
parison of Kerament slahs voith , C. Tost- 

mann. Ikr. Deuts, Keram, Ges,, 1922, 3, 31—41. 

Kkrament slabs are composed of concrete covered 
with a glaze by Friedrich’s process (G.P. 
298,378 j cf. E.P. 154,236; J., 1919, 47 a). Com- 
panson of purchased slabs of Kerament (each 
15x16x1 cm.) with white earthenware tiles (each 
14*5 x14'5x 0’8 cm.) ' with a transparent glaze, 
showed that the glaze on the tiles was much harder 
than the Kerament ‘‘glaze”; the latter could 
easily be scratched with a finger-nail. The porosity 
after soaking in boiling water was 6*7% for Kera- 
ment slabs, and 0 08% for tiles. The samples 
Mturated with water, were exposed 15 times to 
frost ( — 15 C.) for 4 hrs., and raised to room tem- 
perature after each exposure. All the samples 
passed this test perfectly. The average transverse 
strength of the Kerament slabs was 50 kg. that of 
the earthenware tiles 117 kg,, equivalent to a 
^ulus of rupture of 65 and 187 respectively 
The samples were laid on a bed of sand and a weight 
of 0*5 kg. draped on them from various heights up 
to yocm. ; the average resistance was 0*14 m.-kg for 
the Kerament 81^8. and frOfi m.-hg. for the tiles, 
ifte Jterament slabs were only feebly resistant to 
acids and were completely destroyed by dilute 
mineral acids, and attacked by dilute acetic acid 
and heM6 would not be weather-proof. The Keral 
glaze was too soft to resist any ordinary 
was not only rougT 
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[Opaque] glazes; Zirconium fluoride ~r^ — . F. Kraze. 
Ber. Deuts. Keram. Ges., 1922, 3, 167 — 1^. 

Low-temperaturz glazes, free from lead ai^ bbron, 
rendered opaque by zirconium iiuonde,^lkre partieft- 
larly suitable for fireclays and other pdl^a bodies 
low in lime. Zirconium compounds do not produce 
a good opaque white glaze in the absence of 
fluorides, except at inconveniently h%h tempera- 
tures. The glaze recommended u made frerat a 
mixture of senium ailieoflnoride, cryolite, soda ash, 
orthoclase, felspar^ quartz, barinm peroxide, and 
zircon, in proportions eiwresponding to the follow- 
ing formula : — ((l^S Na,0, 0"412 Na.F„ (y214 J^O, 
0-a51 BaO) 0-412SiF., (m4 A1,0„ (F029 SiO„ 
0*184 ZrU,). In the formula the maximum per- 
missible proportion of zircon is nsed; part of 
this may be replaced by cryolite, if desired. In 
each case, a portion of the kaolin (0*02 mol.) 
is added after the other materials have been fritted 
and ground. The fritting must be continued until 
no more gas is evolved, after which the frit is mn 
into a tank, and allowed to cool slowly; it is then 
mixed with the reserved amount of clay and ground 
in a ball-mill. The glazed ware must he placed in 
the kiln in snch a manner that any vapours evolved 
may readily escape, or the glaze will be soluble in 
water. The optimum glazing temperatnre is cone 
05s (1000° C.). As enamels on iron, these liicon 
fluoride glazes are particularly nsefm, on aoeonnt 
of their great elasticity and the rapidity with which 
they may he fired and cooled. — A. B. S. 

Ceramic colour! ; Conetituiion of tome . R. 

Rieke and W. Paetseb. Ber. Deuts. Keram Oes., 
1922, 3, 147—156. 

Mixtubes of various metallic oxides, in the propor- 
tions 1R0:1R’,0, to 4RO;lR',Oj, were heat^ for 
an hour to 600°, 700°, SIW* and 1350° 0., respec- 
tively. The unaltered oxides were separated, and 
the residual products analysed. It was found that 
in each case definite compounds of the formula 
RO, R',0, were formed, many of them having a 
characteristic colour, and being very suitable for 
use as under-glaze colours. Chromites are very 
stable under glaze, but sinminates and ferrites are 
dissolved by the molten glaze. 'With the chromite 
colours, a glaze with a high alumina content is 
advantageous, but a high lead content is harmful, 
causing a partial formation of diromate. — A. B. S. 

Patints. 

Kilnt for dayxeare; Appliance for the regular and 
certain firing of top-fired eonfinuoui and ehamber 

by mechanical means. J. Procter. E.P. 

181,090, 3.3.21. 

Small coal is fed into the kiln through two or more 
feed-holes at a time from a central hopper provided 
with the requisite number of pipes, each pipe con- 
taining a screw-conveyor. The hopper is provided 
with two vertical screw-conveyors, wnich propel the 
coal downward throng apertures controlled by 
slides. The rate at which the coal enters the kiln 
is regulated by adjusting the slides.— A. B. 8. 

Glait tuhet, rodt or like bodies; Continuou* monu- 

facture of [by imporfingi a ntaty morement 

to the glatt during iti ftouC. Kaamf. 'Fennoots. 

Philips’ Gloeilampenfabrieken. B.P. 172,289, 
9.11.21. Conv., 2.12.20. 

Glau manufacture [; Press moaldiap machines for 
]. E. A. Hailwood. B.P. 181,434, 6.3.31. 

Bleaching earthy minerals. B.P. 181,138. Bee VII- 
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^^erete of pit-run , gravel and 

excet* tand in . R. W. Crum. Amcr. Soc. 

TMting Hateriate, June, 1922. [Preprint.] 
IOot. 

TabUU ni aieving reenlta and graphical repreaenta- 
tiona of numerous tests (compression, transrerse 
sad “ wwf ”) show that concrete made from pit- 
run gravel gives results which on the average are 
closely comparable with those for concrete of the 
less varied proportions arbitrarily used. As advan- 
tages for pit-run mixtures it is claimed that (1) the 
nee of certain coarse agnegates, otherwise unsuit- 
able, is possible; (2) Byoasing cement r^uired on 
maximum sand content a factor of safety is provided 
vhen sand content ^opa. Sieve analyses snow that 
lack of uniformity in concrete is no worse with pit- 
run than with screened aggregates. — J. B. F. 

PATBirr. 

Magntuie; Method of treating [/or manufac- 

ture of oxychloride eemsnfs]. R. D. Pike. B.P. 
180,887, 6.4.21. 

Tbs free or water-sduble lime in magnesite is 
reduced to 3% or less by calcining the magnesite, 
preferably in a rotary kiln, at 800“ — 950° C., then 
passing it into a cooler, in which its temperature is 
reduced to 500“. The product is then treated with 
a gas (such as lime-kiln gas or flue gases) contain- 
ing carbon dioxide and a little moisture, which re- 
carbonates the lime, and renders it insoluble. By 
this means, a magnesite which would be useless for 
the production of oxrohloride cements (as free lime 
is injurious) is made capable of producing such 
cements of first-class quality. — A. B. S. 


X.-HETALS: HETALLUBGT, INCLUDIN6 
&LECTilO'liETAUUBCT. 

Bkut furnace proefiee; Little known difficulties 

occurring through “ sulphur-miserij" in . 

A. Killing. Stahl u. Eisen, 1921, 42, 968 — 971. 

A rOBKACB yielding an iron with 0fl2% of sulphur 
suddenly began giving an iron with (12'’/. Tough 
masses of material appeared in front of the Juyeres, 
but were worked away with the aid of bars. After 
a large number of such difficulties occurring and 
after changing the tuyhres and blowing in sand 
with the blast and finally removing all deleterious 
materials such as briquettes, cinders, etc. from the 
charge, the furnace hearth became clear. Two 
samples of the slag which had worked into the 
tuyeres gave 5'14% and 4'76% sulphur respectively 
on analysis. Other tests showed 4 — 5" of sulphur 
and the slag remained infusible until the sulphur 
was lowered nelow 3%. It is therefore stated that 
the highest sulphur content permissible in the slag 
should be S'S— 2fl%. The sulphur in the charge 
should not exceed 4%.— J. W. D. 

Blast fumaees; Processes in gas producers and 

. H. voo Jiiptner. Z. physik. Chem., 1922, 

»•, SSI— 237. 

The direct reduction of iron oxide by carbon in the 
blast furnace is advanta{^us, for it involves a 
redaction in the amount (u fuel used, but the pro- 
cess is slow. In the electric blast furnace better 
results are obtained with porous wood charcoal than 
with the denser coke, and also the fluid condition of 
the charge accelerates the reduction. — J. F. 6. 

OemsBtile: Transformation of at 210“ C. G. 

Tunmamn. Stahl u. ^sen, 1922, 42, 772 — 776. 

"The lines representing the best content, electrical 


resistance, and coercivity of steel with different per- 
centages of carbon show a change in direction at 
the eutectic point. This might be due either to 
differences in crystal type between pearlitic and 
primary cementite or differences in grain size. As 
the magnetic transformation of cementite always 
takes place at 210° C. and the magnitude of the 
change increases linearly with the carbon content, 
the former explanation cannot be the true one. 
The differences in heat content of pearlitic and 
primary cementite can only be explained by differ- 
ences in grain size. Compressing cementite in- 
creased the magnitude of the change on loss of 
magnetisation. On cooling cementite through 210° 
C. no heat of transformation was detected hut a 
diminution of volume of 0 071 cub. mm. for 1 g of 
material. Hence at ordinary temperatures cemen- 
tite does not interlock closely with the ferrite 
groundmass. It is possible that by suitable 
additions the change point could be depressed below 
ordinary temperature and close interlocking thus 
product. — T. H. Bu. 

Steels; High -temperature tests on special . 

H. Edert. Stahl u. Eisen, 1922, 42, 961—966. 

The tests were carried out on two nickel-chrome 
steels containing, respectively, C 0'31%, Ni T90%, 
Cr 1-53%, and C 0-21%, Ni 403%, Cr 1-69%, a 
nickel-chrome vanadium steel containing C 4 37%, 
Cr 2'38%, V 0‘58%, and two nickel-chrome steels 
containing C 0']2%, Ni 149%, Cr 15'8% and 
C 0-28%, Ni 5-76 %, Cr 20-6% respectively. The 
first three were oil-hardened and tempered, the 
fourth oil-hardened from 900° C. and oil-tempered 
from 650° C., and the fifth oil-hardened from 
1200° C. before testing. Tensile tests were carried 
out up to 700° C., Brinell hardness tests to 300° C., 
bending tests to 8(XI° C., and notched bar teats to 
700° C. The product of tensile strength and elon- 
gation gave high values for all the steels. The 
increased tensile strength observed in carbon steels 
between 200“ and 300“ C. was not noted in these 
steels. A rapid falling off in strength occurred in 
the first three steels (pearlitic steels) between 8(X)° 
and 500“ C., but in the higher chromium steels onl.v 
above 500“ Cl. The higher chromium steels were still 
bright but slightly yellow after the testing at 
700“ C. The first three steels possessed a consider- 
able resistance to continued reversal of stress 
(bending tests) and also to single heavy blows 
(notched bar tests); they worked easily, especially 
the first two. and could be used up to 500“ C., 
especially in liigh-speed machine parts where light- 
ness is essential. The properties of the fourth steel 
were very similar, and this steel also had great 
resistance to oxidation and chemical action. It 
could be used at temperatures up to 600“ C. The 
Mth steel possessed the above properties to a lesser 
degree, was easily polished, and resisted wear well. 
-Vt a bright red heat it could be worked similarly 
to a tool steel and in the cold it could be pressed and 
drawn fairly well. — J. W. D. 

Iron and steel; Influence of molecular concentra- 
tion on immersion tests on the corrosion of . 

D. M. Strickland. Chem. and Met. Eng., 1922, 
2», 1165—1169. 

Iis actual service conditions the corroding medium 
is generall.v in excess of the ferrous metal and the 
molecular roncentration remains more uniform than 
in long perM experimental tests. Experiment 
shows that in a long period test the corrosion of a 
comparatively resistant metal may approach 
equality with that of a less resistant metal, owing 
to the exhaustion of the attacking medium by the 
latter. Figures are given showing the corrosion 
rates of iron and steel in various solutions, the 
solutions being renewed at varying perioda. The 
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waieht losses were found to be absolutely deMndent 
on tbe solution strength, and in condurtmg 
corrosion experiments it is recommended that ^1 
the test-pieces be immersed in one tank of ample 
capacity, so that the reacting chemical wiU be 
present in excess of the ferrous metals. Circnlation 
of the liquor should be provided for, and the 
results obtained from short period immersions are 
considered more in line with actual service coi^ 
ditions than are the results from more protract^ 
experiments. Although the experiments primarily 
show the effect of molecular concentration of the 
corroding solution, commercially pure iron appears 
more resistant to corrosion than steel or coppered 
steel. — C. A. K. 

Fonodiuwi; AnalyftcoZ chemistry of — — with 
specif reference to the investigation of steel 
works materials, H. Briefs. Stahl u. Edsen, 
1922, 42, 775—778. 

A PROCBSS for the separation of chromates and 
vanadates is described, consisting in the precipita- 
tion of vanadium from a boiling solution by means 
of ainc oxide, the chromate in solution not being 
affected. The best results were obtained by a double 
precipitation with zinc oxide. The determination 
of chromium and vanadinm takes hr. ^e 
method of precipitating quinquevalent vanadium 
with cupferron (nitrosophenylhydroxylamineammo- 
nium) was carefully investigated and accurate 
determinations of vanadium were made. Cupferron 
was applied to tbe analysis of ferrovanadlum, and 
is specially suitable for the separation of quinqne- 
valent vanadium from chromic salts, only one 
precipitation being necessary. The procedure for 
the analysis of a cbrome-vanadium-tungsten steel 
is given, involving tbe use of either the ether process 
or the oarium carbonate process and subseouently 
separating the chromium and vanadinm either by 
zinc oxide or cupferron. — ^T. H. Bu. 


Chromium in steels; Determination of . L. 

Losana and £. Carozzi. Giorn. Chim. Ind. 

Appl., 1922, 4, 197—200. 

For tbe determination of chromium in steels good 
results are obtained by gravimetric methods, but 
these are too lengthy for industrial use ; the employ* 
ment of colorimetric methods is not recommended. 
Satisfactory results are yielded by Stead’s volu- 
metric method, if certain precautions are taken. 
In this method the metal is attacked with dilute 
sulphuric acid (not exceeding 30% in strength) and 
tbe solution oxidised with a little nitric acid, boiled 
until red vapour disappears, diluted to about 
600 c.c and boiled for 20 minutes with a large 
excess of potassium permanganate, the excess of 
the latter being reduced by addition of a few pieces 
of filter paper; the paper is found to exert no 
reducing action on the cnromic acid. The liquid is 
filtered through either asbestos or an alundum 
crucible under pressure and the chromic acid 
treated with ferrous sulphate, the excess of the 
latter being titrated with permanganate. The 
following modification of the ammonium persulphate 
method renders it exact and very rapid. The metal 
18 dissolved in nitric acid of sp. gr. 1’2, or, if the 
content of chromium is high, in 20% sulphuric acid, 
the solution diluted and oxidised by means of 
20 c.c. of 6% ammonium persulphate solution in 
presence of silver nitrate, the liquid being boiled 
until It becomes yellow ; if this operation is slow it 
may be hastened by introduction of a few pieces of 
eiter pa^r into the liquid The cold sofution is 
mixed with 25 c.c. of concentrated nitric acid and 
excess of standard arsenite solution, the excess of 
i^ite being then estimated by titration with 
permanganate solution. — T. H P 


Vonodturo in tUd: C<dorimetrie 3«f«minoffen of 

. A. Eropt. Z. angew. Cbem., 1929, 36, 

366—367. . 

A soLtmoN of 0'2 g. of a steel ccmtaining less than 
0'6% V, or O'! g. of one containing more, in 3— 
5 c.c. of a mixture of 9 toIs. of aulphnrio acid 
(l:^ and 1 V(d. of phosphoric acid (sp. gr. 1'2), is 
oxidised with 1 c.c. of nitrio acid 0.11), boiled, 
cooled, boiled again after addition of I c.c. of 10% 
ammoninm persulphate solution, cooled onoe'more, 
and transferred to a Nesslw tube. 1 c.c. of S% 
hydrogen peroxide solution is added and the liquid 
diluted to 20 c.c. The colour is compared with 
that obtained by adding known amounts of a 
standard vanadium solution to a synthetic steel 
solution of approximately the same content in 
chromium and nickel as the test, and made by dis- 
solving 0‘2 or O'l g. of plain carbon steel in the 
above manner and Mding tbe requisite amounts of 
standard chromium and nickel sulphate solutions. 
The vanadium standard is made by diswlying the 
commercial oxide in caustic potash, acidifying with 
sulphuric acid, determining the vanadinm content 
of the solution volumetricaTly and diluting it until 
1 c.c. =0 00005 g. V.— A. R. P. 

Dephotphoritation dagt; The aecenory elementi of 

■ . A. Demolon. Comptes rend., 1922, 174, 

1703—1706. 

Dkterminations have been made on a number of 
slags of the amounts of calcium soluble in different 
solvents. The solvents nsed were distilled water, 6 % 
sugar solution before and after calcining the slag, 
2% phenol, a nentral solution of ammonium 
hiimate, cold solutions of ammoninm chloride of 
different strengths, a saturated solution of carbon 
dioxide, and mineral aeids. Tbe amount of free 
lime in the slags was small, vatying from 1 to 3%. 
In all the solvents the amount of calcium going into 
solution increased at first very rapidly with the 
time of shaking and then only very slowly over a 
long period of time. This is considered to be due to 
the presence of calcium silicates which react alowly 
with the solvents. The amount of magnesium^ oxide 
present in tbe slags varied from 3 to 15%, with an 
average of 8'9%. The amount of manganese was 
fairly constant at about 4 — 5^ which WM easily 
soluble in 2% citric acid. — W. Gl. 

Copper-tUieon-aluminium aUoy$; Phpsieal wo- 

periies of some when sand-cost. B. H. Dii, 

jun., and A. J. Lyon. Amer. See. Testing 
Materials, June, 192S. [Preprint.] 17 pp. 
Tensile testa and micrographic examination were 
made on a series of aluminium alloys containing 
2, 4, and 6% Cu, together with 3, 6, and 9% Si, and 
also on alloys containing 1% Mn, 2% Cu, and 3, 6, 
and 9% Bi, and tbe resulta are reproduced in a 
series of graphs and photomicrographs, best 
physical condition is obtained if the alloys contain 
from 3 to 5% each of copper and silicon ; the lower 
the copper between these limits the better is the 
elongation, while if tbe copper is near 6% and the 
silicon about 3% the machining qualities are 
improved. Manganese increases the tensile strength 
but reduces the elongation, without increasing the 
tensile strength at nigh temperatures; with the 
plain copper-silicon-alumininm alloys the tensile 
strength decreases very little up to 600“ F. 
(315° C.). The mierostructures of these alloys show 
eutectics of CuAI, and aluminium and of aluminium 
and silicon. The iron impurity appears to he 
present in two forms, as light grey needles of FeAl, 
and as irregular grey masses of the so-called “ X " 
consUtuent. A sixth constituent consisting o> 
bluish-grey cubes has also been noticed in these 
alloys.— A. B. P. 
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Ltadi Vetermination of in metaUie lead hy 

tKe permangotuat method. Y. Odajima. 
K8^d-Kwagakn Zasshi (J. Chem. Ind., Japan). 
1^ 25, 270— 271. ’ 

Th»_ sample (2-5 g.) is dissolved in 20 c.c. of dilute 
mirio acid (1:4); silver, if present, is removed by 
adding dilute ammonium chloride. The solution 
is diluted to 200 c.c., filtered, and made up to 
500 O.O., to 60 c.c. of which SB c.o. of saturated 
oxalic acid or ammonium oxalate solution is added, 
and then 10 c.c. of acetic acid, with vigorous 
shaking. After a few hours the lead oxalate is 
filterea off, washed, and decomposed with dilute 
sulphuric acid (114), the solution diluted to about 
200 p.c., heated to 70° — 80° C., and the liberated 
oxalic acid titrated with standard permanganate 
solution. — K. K. 

Uetcli; Effeet of femperafure on tome of the 

properiiei of . F. C. Lea. Inst. Mech. 

Eng., 16.6.22. Engineering, 1922, 113, 829 — 832. 
In view of the extended use of metals under con- 
ditions where they are exposed to high tempera- 
tures, e.ff., in high-pressure boilers and internal 
combustion engines, tee effect of this treatment on 
the physical properties of some important metals 
and alloys has been determined. In the case of 
“Armoo” iron (0 02% C, 0-013% P, 0043% Mn, 
and 0*03% S) the ultimate strength falls from 24 
tons per sq. in. at -40° C. to a minimum of 19 tons 
at 0°, then rises in a straight line to a maximum 
of 39 tons at 220° C., after which it falb to below 
2 tons at 860° C. and rises again to 3 tons at 
950° C. The elongation decreases from 27% at 
-50° C. to 13% between 100° and 220° C., then 
rises to maxima at 400°, 675°, and 800° C., 
falling to minima at 600°, 730°, and 900° C., at 
which latter points the metal is very brittle. It is 
important, therefore, to forge this material at as 
near 800° C. as possible. The critical points of 
the metal are at 767° C. and between 880° and 
900° C., corresponding with increa.sed brittleness. 
The elastic limit remains constant to 200° C., then 
rapidly falls tdl about one-third of its former value, 
while the modulus of elasticity decreases regularly 
with increasing temwrature. Carbon steels con- 
taining op to 1 % C show a similar increase in 
tensile strength up to a maximum between 2ZP 
and 300° C., depending on the carbon content. 
Similar tests on various steel alloys show that 
temperatures below 250° C. have no deleterious 
effects on their tensile properties, but above 350° C. 
a serious falling off in the elastic properties takes 
place. Copper-aluminium alloys, on the other 
hand, while nearly as strong as steel at ordinary 
temperatures, are considerably less so at 250° C. 

—A. R. P. 

Metalt; Preparation of tome tpeciai by Gold- 

sehmidt't alvminothermie process. 1. T. Fuji- 
bayashi. Kogyd-Kwagaku Zasshi (J. Chem. 

Ind., Japan), 1922, 25, 499—611. 

An intimate mixture of dried trimanganic 
tetroxido with 15 — 20% of its weight of man- 
ganese dioxide or eesquioxide, and 90% of the 
theoretical amount of powdered aluminium 

was used for the preparation of pure carbon-free 
manganese. A yield of 85 — 90% or more of the 

theoretical was obtained of a purity of 95-^97%, 

the remainder being aluminium, iron, and siiiron. 
For the preparation of pure carbon-free chromium 
a mixture of chromium sesquioxide with 10 — 15% 
of its weight of calcium chromate, and 90% of the 
theoretical amount of powdei-ed aluminium was 
heated at 800° — 400° C. and reduced as u5U,il. 
The yield was 86 — 92% and the purity of the pro- 
duct 95 — 97%, the remainder being aluminium. 
Ferrochrominm containing about 60% Cr was pre- 


of green chromium oxide 
with 10 — 16 4 of Its weight of calcium chromate, the 
throretical quantity of black iron oxide, and 86— 
90 % 01 th^ theoretical weight of powdorod 

aluminmin. The yield was 86—90% of the Iheo- 
retical, and the product contained 5—8% Al. All 
the materials for the process should be dried at 
200^ — ^300° Cjj used while still hot, and thorouehlv 
mixed. — K. K» 


Metals; Phenomena of diffusion of solid and 

cementation of non-ferrous metals. 11. 
Cementation of copper hy means of chromonian~ 
ganese. G. Sirovich and A. Cartoceti. Gazz. 
Chim. Ital., 1922, 52, I., 436—442. 

Thr cementation of copper by chromomanganese 
containing 30*4% Cr and 63*8% Mn has been 
studied by means of the arrangement previously 
used (cf. J., 1922, 17 a). Tbe chromium does not 
penetrate the copper, but it influences the migra- 
tion of the manganese to a much greater extent 
than the iron of ferromanganese does. (Cf. J.C.S.. 
August.)—!. H. P. 

TeVurium-lcad and tellurium-antimony-lead aUoys. 
M. Dreifusa. Z. Elektrochem., 1922, 28, 100 — 
101, 224. 

When lead is added to molten tellurium in small 
quantities, a little of the tellurium alloys with the 
lead, but a large portion fortos a slag containing 
both elements. Tellurium has a deoxidising action 
on lead, so that the alloy may be heated to redness 
without tbe surface losing its brightness. Tel- 
lurium and antimony form a continuous series of 
mixed crystals, and alloys containing tellurium 
and lead may be prepared mixing tellurium with 
molten antimony, and adding to the molten alloy 
thus obtained first small quantities of antimony-lead 
alloy and eventually pure lead. A stiff pasty mass 
is obtained which on heating to 700® C. melts and 
does not readily lose its bright surface. In tbe 
same way small quantities of tin and copper alloy 
with the antimony-tellurium alloy. Tbe addition 
of 2% of tellurium to lead-antimony alloys has no 
marked effect on the hardness. *^6 addition of 
5 — 6% of tin to antimony-lead alloys produces 
much more desirable properties than does tel- 
lurium. — J. F. 8. 


Uranium; Qualitative test for . H. D, Buell. 

J. Ind. Eng. Chem., 1922, 14, 593. 

U&ANiux may be detected in slags or ores by pr^ar- 
ing a nitric acid solution of tbe material, too great 
an excess being avoided, and adding an excess of 
granulated zinc. When the reaction with the acid 
has subsided a yellow deposit will appear on the 
zinc if uranium is present. Gold, platinum, 
thorium, lead, tungsten, titanium, chromium, mer- 
cury, and copper do not interfere with the test. 
Iron and vanadium interfere only when present 
in large quantities, and in that case the spent 
liquid is removed and the zinc and the deposit are 
again treated with nitric acid. The deposit dis- 
solves, but reappears when the acid is again 
exhausted, and vanadium and iron remain in 
solution. The test is not applicable in the presence 
of sulphuric or hydrochloric acids. The yellow 
deposit is apparently the hydrated trioxide 
VO„2H,0.— G. F. M. 

Bismuth and cadmium; SoluhiUty tn the solid state 

of in lead. C. Di Capua. Atti R. Accad. 

Liucei, 1922, 31. I., 162—164. 

The solid solubility of lead in bismuth is 4% and 
that of bismuth in lead 34%. For lead in cadmium 
or cadmium in lead the solid solubility is practically 
eero.— T. H. P. 
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Minerals; Heavy liquids 

E Clerici. Atti R. Aocad. Lincei, 1922, »•. 1-, 
116-118. 

Foe the mechanical separation of minOTals of “ifie^ 
ent densities, the following colourless liquids, which 
may he diluted and are recoverable, are recom- 
mended : Aqueous barium bromomereurate solution, 
^ gr. 311 at 11° C., 314 at 18° C.; saturated 
aqueous thallium formate solution, sp. gr. Jdt, 
3-40, and AlO at 10°, 20°, and 50° C. '■esP^tivel^ 
aqueous solution of thallium formate and thalliu 
malonate in equal proportions, sp. gr. 4 0, 4 /, ana 
above 5 at KF, 50°, and about 100° C., respectively. 
Fused thallium formate, either alone or mia^ with 
fused thallium malonate, may also be used. A 
solution of powdered thallium carbonate m tesed 
thallium formate has sp. gr. above 5. — T. H. F. 

Patents. 

Copper alloys; Process of monu/acture of — . 
0. von Rosthorn, Asaee. of A- Heller. Us.r . 
158,882, 4.2.21. Conv., 4.2.20. 

A MORE uniform quality of bronze for electrical pur- 
posea is produced by the use of an intermediate 
alloy containing about 1 pt. of tin, 3 pta. of cad- 
mium, and 2 pts. of copper. Final adjustment of 
the composition is obtained by the addition of an 
auxiliary alloy consisting of equal parts of tin and 
aluminium, or of tin and magnesium (o^a^mm). 

Non-ferrous metal articles having an electrically 
insvlating and mechanically adhesive coating. 
Producing an electrically and mechani- 

caUy a^erent coating on metal articles. F. 
Krupp A.-G. E.P. (a) 108,592, 11.8.21, and (b) 
172,620, 25,11.21. Conv., (a) 3.9.20, (b) 13.12.20. 
(a) Non-ferbous metal articles are pickled by 
treatment with a 5 — 10% solution of mineral acid 
or 10% solution of iron chloride, and then immersed 
in a ^th, heated to 80° — 100^ C., composed of an 
aqueons solution of potassium permanganate 
acidified with sulphuric acid, and containing in 
addition a small amount of iron, lead, silver, or 
similar metallic salts. These latter may likewise 
he added to the pickling solution, (b) In the 
production of the adherent coating iu accordance 
with (a), the loose layer simultaneously produced 
is not removed, but saturated with a drying oil, 
e.g.. linseed oil or resin solutions. If desired, the 
thicKness of the loose layer deposited may be 
increased by adding a soluble organic compound, 
e.g.j sugar, to the pickling solution. — J. 9. G. T. 

Magnetic separators. H. H. Thompson and A £. 

Davies. E.P. 178,587, 27.1.21. 

One or more arcuate or segmental stationary 
armature pieces are arranged partially to surro^d 
a drum or ring and concentric therewith. 'Hie 
armature pieces can be adjusted radially so as to 
vary the air gap formed with the drum or ring, and 
als5 adjusted circumferentially according to the 
material under treatment. The material may be 
fed on to the separating drum or ring through 
slots in the armature pieces. — T. H. Bu. 

Metallurgical furnaces; Gas-fired . South 

Metropolitan Gas Co., and D. Chandler. E.P. 
178,722, 22.4.21. 

Tbb furnace is of the reverberatory type, the 
products of combustion being led in through 
the roof and tangentially to the beartL After 
flowing over the hearth in one direction they flow 
back in the opposite direction over a sloping floor 
leading to the hearth and thence to a flue passing 
b.meatli Uie floor, but stopping short of the 
hearth.— T. H. Bu. 


Shaft fvsnusees, tspteiaUy 

. for the sDorkisig of — -' A E.P. 

180,396,11.8.21. ,# 

Debt-uke fuel, ores, mouth-dusfc and tfcb like, are 
supplied to the Bmelting aouo of the furnace 
through drop-feed pipes leading to the air noales 
The height of the column of material la 
pipes is such that the pressure exceeds that iii the 
fiunace. The operation of the fumaCA can be 
simply controUed by variation of the air rapply 
and adjustment of elida-valves at the like in the 
feed pipes.— J. W. D. 

Shaft-furnaces, gas producers, and the like; Feed- 
ing of fine materuis to . E. Diepschlag. 

E.P. 180,396, 11.2.21. 

Fine suhatances, e.g., fuel, or ore and fuel, are 
introduced into the mouth of the furnace as part 
of a charge and are carried away by t^ furnace 
gases to a collector, where they are dried by the 
heat of the furnace or by heat from an outside 
source such as a hot current of waste gases from 
metallurgical furnacea or gas engines. The dryer, 
in the form of a tube with a revolving screw con- 
veyor, or a revolving drum, may be inserted in 
the waste gas flue of the furnace. — J. W. D. 

Blast furnace operations; Process for conveying 

the mouth-dust and other fine ores in . E. 

Diepschlag. E.P. 180,397, 11.2.21. 

Am or gas under pressure is used to transport the 
materials, which are of such a degree of fineness 
that the gas forces a passage through and loosens 
the mass, and carries the material forward. The 
apparatus consists of a closed receptacle, a delivery 
pipe having an inlet adjacent to the bottom of the 
receptacle, and an outlet at the point of discharge, 
and means for introducing a gas under pressure 
into the receptacle. (Reference is directed, in 
pursuance of Sect. 7, Sub-sect. 4, of the Patents 
and Designs Acts, 1907 and 1919, to E.P. 132,523 
and 135,842.)-J. W. D. 

Open-hearth furttace device. A. Arthur. TJ.S.P. 

1,414,451, 2.5.22. Appl., 7.2.2ff 
A OAS slag packet and an air slag pocket ere 
separated by- a partition provided with a series of 
tortuous paths, from which an air passage leads to 
openings on each side of a gas port. The paths 
may be used alternately.— T. H. Bu. 

Metids from their compounds; Methods of extrac- 
tion of . P. Freedman and E. Oreetham. 

E.P. 180,384, 26.1.21. 

The compounds are fused and rednce4 in a direct 
current arc furnace in an atmosphere of inert gas 
or gases, such as argon or helium. The furnace is 
so constructed that it can be exhausted to a high 
degree of vacuum before introducing the inert gas. 
The compound to be reduced, e.g., the oxide of 
zirconium, cerium, uranium, or other rare metal, 
is contained in a crucible of refractory conducting 
material, e.g., tungsten, which serves as anode, 
and the compound under treatment is rendered 
conductive by being heated in an arc formed be- 
tween the wall of the crucible and the cathode (a 
rod or block of tungsten or other suitable 
material), or between an auxiliary anode and the 
cathode. The inert gaseous atmosphere in the 
furnace is continually changed, the gases being 
drawn out of the furnace into an external 
reservoir and returned to the furnace after passing 
through purifyi^ devices to remove active gaseous 
impurities. — J. W. D. 

Ores or metallurgical products; Preparatory treat- 
ment of . O. Imray. From Jnokson and Co. 
E.P. 100,968, 27.4.21. Addn. to 172,386 (J., 1922, 
107 a). ’ ' ’ 

Arm the nitrate roast, aa described in the chief 
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pftieii^ the hot oio i* sprayed with a solutioa of, 
or nixed .with, a se^, metal halide, e.g., sodium 
cbloride, and the’ roasting, is continued for a 
further short period.— A. E. P, 

Zead-bearing mattes and the like; Treatment of 
— 7. E. Elmore, and The Chemical and 
MeUKurgical Corp., Ltd. E.P. 181,239, 11.6.21. 
LEAD-eitaiNO mattes or products consisting 
essentially of metallie sulphides are pulverised and 
treat^ with a hot conoentrated chloride solution 
(e.g., sodium chloride), which has been acidified 
with hydrochloric or sulphuric acid, or with an 
alkali Usulphate. The filtered solution contains all 
the lead and a proportion of the silver present, 
which are recovered by known methods. The 
method is particularly applicable to “ leady-copper 
mattes.** — C. A. K. 

Met<dUe values from slag; Beeavery of . 

H. V. Welch, Assr. to International Precipita- 
tion Co. U.S.P. 1,414,491, 2.5.22. Appl., 7.9.20. 

Thi slag is brought into contact with a halidising 
agent in the presence of an oxidising atmosphere at 
e sufficiently high temperature to cause the metals 
in the slag to vaporise in the form of halide com- 
pounds. — T. H. Bu. 

fZinc] ore briquette. D. B. Jones. TT.8.P. 

I, 416,094, 9.6.22. Appl., 3.6.18. 

The briquette is campc|^ of sine or^ a reducing 
agent, and bauxite as binder. — T. H. Bu. 

Metallurgical apparatus. J. Lund. U.S.P. 

1,415,183, 9.6.22. Appl., 8.8.18. 

A JiOLtaN bath of metal is maintained in a chamber 
to which beat can be applied both from above aud 
below. Solid material and molten slag are fed 
simultaneously into the chamber, and the pro- 
tective costing of molten slag may be siwpUed, 
maintained, or withdrawn as oesirM. — T. H. Bo. 

Metal scavenging alloy; Process of making and 

using . H. G. C. Thofehrn (D. H. McLean, 

administrator), Assr. to Light Metals Co. 
U.S.P. 1,416,733, 9.5.22. Appl., 2.2.20. 
Febbo-tthaniom and aluminium are melted to- 
gether, and the molten material separated from 
the slag and allowed to cool. — T. H. Bu. 

Iron and steel; Process for rust-proofing articles 

of . E. P. Andrews. E.P. 181,399, 2.12.20. 

See U.S.P. 1,362,213 of 1920: J., 1921, 88 a. 
(Reference is directed, in pursuance of Sect. 7, 
Sub-sect. 4, of the Patents and Designs Acts, 1907 
and 1919, to E.P. 862 of 1876, 94 of 1897, 16,852 of 
1912, and 129,831.) 

Iron or steel; Process of making . L. P. 

Basset. U.S.P. 1,419,801, 13.6.22. Appl., 4.6.19. 
See E.P. 130,610 of 1918; J., 1921, 588a. 

Molybdenum metal .or iron molybdenum alloys; 

Process for the manufacture of . Amphre- 

Ges.m.b.H., F. Rothe and O. Diefenthaler. E.P. 
160,143, 12.3.21. Conv., 12.3.20. 

See G.P. 837,961 of 1920; J., 1921, 663 a. 

Plectric furnaces. E.P. 170,848. See XI, 
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Ilraphite; Sltctrieed conductivity of compressed 
. E. Eyachkewitach. Z. Elektrochem., 1923, 
28, 289-298. 

Bavahaw naphite has the hipest electrical con- 
ductivity M all varietias of graphite. The specific 


,mh 


conductivity of graphite increases with increasing 
pressure according to a hyperbolic law. All 
varieties of graphite approach a common value of 
0*0075 ohm for the specific resistance with increas- 
ing pressure. The relation between the specific 
resistance, y, and the pressure, z, is.expres^ by 
the formula, y=o/z+0*0075, where a is a constant, 

— J. F. S. 

Alkali chloride; Model apparatus for the electro- 
lysis of with mercury cathodes. A. von 

Antropoff. Z. Elektrochem., 1922, 28, 298—300. 
A GLASS apparatus, for demonstiating the electro- 
lysis of solutions of alkali chlorides, is described. 

— J. F. S. 

Carbon monoxide-oxygen cell with glass as electro- 
lyte. H. ^llmann. Z. Elektrochem., 1922, 28, 
81—85. 

The exp of cells containing varions mixtures of 
carbon monoxide, carbon dioxide, and oxygen on 
one side oi . glass wall and air on the other, have 
been determined at 717° C. and under pressures of 
800—920 mm. The values obtained agree to 0*9% 
with the theoretical values calculate from the 
equation i 

£—1*118 - 0*0707 log Peojpeo-Pot 

—J. F. 8. 

Electrochemical oxidation of organic compounds. 

E. Muller. Z. Elektrochem., 1922, 28, 101—106. 
The assertion of Fichter (J., 1922, ffls) that his 
views on electrochemical oxidation ana those of the 
author are in agreement is not true. Whilst the 
author assumes the discharge of anions, Fichter 
supports the primary formation of oxygen and the 
accompanying purely chemical oxidation. He also 
assumes the intermediate formation of peroxides or 
per-acids, but docs not explain how they are 
formed and decomposed. Such per-compounds may 
bo prepared chemically, but their decomposition is 
to some extent different from what would be 
expected if they are formed at the anode and form 
the products of electrolysis. The author accepts 
the formation, by the discharge of anions, of Inter- 
mediate hydroxy-compounds, which derompose in 
a manner in keeping with facts, and which present 
a mechanism for both chemical and electro-chemical 
oxidation.— J. F. S. 

Phosphoric acid. Swann. See VII. 

Sodium perborate. Arndt and Hantge. See VIl. 
Hydrocyanic acid. Koenig and Huhbuch. See VII. 
Lead oxides. Brown and others. See VII. 

Rapid electrolysis. Edgar and Purdum. See XXIII. 

Patents. 

Electric furnaces. Det Norske -Aktieselsbab tor 
Elektrokem. Ind. Norsk Ind.-Hypotekbank. 
E.P. 170,848, 24.10.21. Conv., 1.11.20. 

An electric furnace is provided with a continnws 
electrode, either hollow or channelled longitudin- 
allv, manufactured according to E.P. 116,853 and 
137,811 (J., 1918, 429 a; 1920, 374 a). Conducting 
material is fed into the furnace through the 
electrode, and current passing between the material 
and the electrode is employed to bake the electrode. 
The internal cross-sectional dimensions of the fur- 
nace are small compared with the diameter of the 
hollow electrode. The funnel or crater at the 
lower end of the electrode forma a roof over the 
region of great heat development. Odie, or 
similar material, and ore to be tmted are charged 
round the electiode, and air or other oxidising gas 
blown into the charge at a suitable he^ht, the 
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resaliing carbon monoxide being need to preheat 
a further charge, — J. 8. 6. T. 

Electrolyte; Storage baitery . F. de W. 

Cheney. E.P. 181,630, 26.7.21. 

An electrolyte for use in storage batteries is 
prepared by dissolring 4 os. of sodium phosphate in 
1 quart of Ttater, and adding 1 quart of chemically 
pure sulphuric acid, — J. S. 6. T. 

See also pages (a) 576, Electrical precipitation 
(E.P. 170,^1); Electrical gaa purifiers (E.P. 
181,^). 689, Hydrocyanic acid (E.P. 181,058). 

590, Eliminating colour from caustic alkali (TJ.S.P. 
1,415,186). 598, Insulating coatings on metals 

(E.P. 168,592 and 172,620). 


Xn.-FATS; OILS; WAXES. 

Alligator and crocodile oils. S. Kobayashi. Kogyo- 
Kwagaku Zasshi (J. Chem. Ind., Japan), 1922, 
25, 691—703. 

Thb oil obtained from a north African alligator 
(Alligator mississipiencis) by boiling was a light 
yellow liquid haring a peculiar fishy odour and 
deposited a large quantity of stearine on standing. 
Its characters were: Sp. gr. (15°/4° C.) 0'9285; 
iodine value (Wije) 159‘1 ; acid value 1‘2 ; saponifica- 
tion value 189'2; n’*=l'4795j unsaponifiable matter 
0'73%. The fatty acid bromide from the saponified 
oil yielded 20% of solid acid on distillation by Griin 
and Janko’j method; 25‘1% of highly unsaturated 
acid (iodine value 367'6) was obtained by 
Tsujimoto’s lithium salt acetone method. The 
debrominated acid from the ether-insoluble poly- 
bromide (12%) appeared to consist of a mixture 
of arachidonic and clupanodonic acids. The debrom- 
inated acid (iodine value 308‘0, neutral, value 
166'7, n” 1'4888) from the petroleum ether-insoluble 
bromide (7%) had the composition C„H„0„ and 
gave on hydrogenation an acid of m.p. 76° — 
76'5° 0. and neutral, value 165T. The lower un- 
saturated acids consist mainly of oleic and 
palmitic acids with small quantity of lower fatty 
acids. The unsaponifiable matter (0'7%) is mainly 
cholesterol. Crocodile oil from an African crocodile 
(Crocodilus ndoticas) was a solid fat at room tem- 
perature, having sp. gr. (40°/4° C.) 0'8989; m.p. 
30° — 33° C. ; acid value 2'1; saponification value 
195'4; iodine value 60"^ n'* 1'4602; and unsaponi- 
fiable matter 0'97%. The lead salt ether method 
yielded about equal quantities of a liquid acid 
(iodine value ^'6) and a solid acid (m.p. 
.52*5° — 53° C., iodine value 6*1), the former consist- 
ing mainly of oleic acid and the latter of palmitic 
and stearic acids. A small quantity of highly 
unsaturated acid was also present. — K. K. 

Shark, ray, and chimaras liver oils. M. Tsujimoto. 
Kogyo-Kwagaku Zasshi (J. Chem. Ind., Japan), 
1922, 25, 252—270. 

Thb specific gravities (15°/4° C.), saponification, 
iodine (Wijs), and acid values, refractive indices at 
20^ C., quantity of unsaponifiable matter, melting 
points of fatty acids, quantity of fatty acid poly- 
bromides, and bromine contents of polybromides 
have been determined on the liver oils from the 
allowing sharks, rays, and chiraseras. Sharks: 
Tobi-mizuwani, Carcharias owstoni (Garman) ; Kiku- 
zame, Echinorhinus brucus (Bonnaterre) ; Koma- 
mizuwani, Carcharias ferox (Risso); Itachi-zame, 
Gmeocerdo hgrinus (M. and H,); Mejiro-zame, (7ar- 
c^rms gangeticus (M. and H.)?; a shark the name 
of which has not yet been determined, probably a 
specif' of Abura-zame; Shimaneko-zame (striped 
cat-shark), Eeterodontus zebra (Gray); Tsumari- 

tsuno-zame,Sauafusmi<8uk«rii(Jordanand8nyder); 

b iro-zame, Cynioa griseus (Pietschmann) : Kir- 
inoto-buka, Orectolobus japonicus (Regan); Eiraku- 


buka, OdUorhinui japoniem (M. And H.) ; Uslitmi- 
.znwani, Carcharias tasirus (Bafinesrae) ; and Koro- 
zame, oquotifia nehufosa (Regan^ Sage: Tairatb. 
shibire-ei (neat torpedo-fish)^ aareaaon iokiomis 
(Tanaka); Njtari-ei, a species (?) of Dasyatis; 
Komon-sakata-zame, Ehtnibaius polyphthalmus 
(Bleeker); and TongarL Bhyncobatsis djiddentis 
(Forskal). Chimcera: Owston-ginzame, Chimeera 
owstoni (Tanaka). Bqualene was detected in Tobi- 
mizuwani (66*9%), Kiku-zame (63*6%), and Koma 
mizuwani (36*6%i, but not in the other oils. 

— K. K. 

Araehis oil; Catalytic decomposition of . A. 

MaiUie. Bull. 8oc. Chim., 1922, 31, 667--670. 
Whbn araehis oil is passed over an alumina-copper 
catalyst at 600° C. and the pridnct freed from acids 
and then hydrogenated over nickel at 180° — 200° C. 
hydrocarbons of the methane and benzene series are 
obtained. Amongst the aromatic hydrbcarbdns 
benzene, toluene, and m-xylene were identified. 

— W. Q. 

Erucic acid and its anhydride. HI. D. Holde and 

C. Wilke. Z. angew. Chem., 1922, 35, K8 — 291. 

(C/. J., 1922, 260 A.) 

A DBTAILBD aocount is given of the methods tried 
and that finally adopted for the piwparation of pare 
erucic acid from rape oil. The fractional distilla- 
tion of the esters obtained by the methylation of the 
oil gave a methyl erucate from which an erucic acid 
was prepared having the correct m.p., 34° C., and 
the correct molecular weight by titration, but an 
iodine value of 71 — 72, inmcating the presence of 
about 5% of saturated acids. Attempts to separate 
these saturated acids by extraction of the lead salt 
with ether, light petrolenm, or chloroform failed, 
the whole of the salt passing into solution. Neither 
could the iodine value of the impure erucic acid be 
raised by fractional precipitation of a preparation 
(previously partially purified through the me^yl 
ester and crystallisation from alcoIxM) with lead or 
magnesium acetate. The pure acid with an iodine 
value of 75 was eventually obtained by recryatallis- 
ing crude erucic acid from alcohol, first at tempera- 
tures below 0° C. to remove the liquid unsaturated 
acids, and then above 0^ 0. to remove the greater 
part of the saturated acids, and finally fracuonally 
precipitating this product with a saturated alco- 
holic solution of lithium acetate, whereby the 
saturated acids were precipitated first. The pure 
acid had m.p. 33*5° C. Erucic anhydride was pre- 
pared by heating the acid with acetic anhydride at 
170° C. under pressure for 7 hrs. After purification 
it formed a white crystalline substance, m.p. 46° C. 
It is decomposed by boiling water, boiling alcohol, 
and cold alcoholic alkali hydroxide solution, hut is 
stable towards cold aqueous alkali and dilute hydro- 
chloric acid. — G. F. M. 

Pine needles; A variety of wax from ond 

certain abietic esters. H. P. Kaufmann and M. 

Friedebach. Bcr., 1922, 55, 1608—1617. 

Thb dried residue left after the distillation of pine 
needles with steam is extracted with ether, benzene, 
and carbon bisulphide, thereby giving a dark green 
viscous ma.sS| the weight of whmb does not excc^ 
8 — 10% of that of the crude material and varies 
greatly with the season of the year. This residue 
IS extracted with cold acetone in which the wax does 
not dissolve; the undissolved portion it distilled 
under diminished pressure and ^e distillate is 
crystallised repeatedly from alcohol or acetic acid. 
The chief components of the wax (m.p. 64° — 65° C.) 
thus isolated are cetyl, ceryl, and myricyl alcohols, 
which are mainly esterified with atearic and 
palmitic acids; in addition, the presence of hydroxy- 
palmitic and abietic acids hat been ettahlished, the 
latter being in the form of an eater. The fat-like 
product which it dissolved by cold iMStone (tee 
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Stove) oontaina nuinly (thytosterol and oleic acid. 
Oetyl abietate » a wax-hke snbstance, m.p. 40° C., 
irhereas tayricyl abietate is a dark brown, brittle 
prodnct cloeely resembling shellac. The dimcolties 
involved in the separation and the small yields of 
the wax rander the technical utilisation of pine 
needle residues in this manner unpromising. 

— H. W. 

Soaff solutions; Studies of the constitution of . 

Sodium behenate and todium nonoate^ O. J. 
Flecker and M. Taylor. Chem. Soc. Trans.. 
1922, 121, 1101—1109. 

SoDiOK tohenate solutions exhibit the same type of 
dissociation as the palmitate and stearate (ef. 
McBain, Laing, and Taylor, J., 1922, 424 a). 
Althouu in very high concentrations of any of the 
soaps there is hut little difference in the amounts 
of neutral colloid and ionic micelle, which constitute 
almost the whole of the solution, these persist in 
much more dilute solutions in the case of the 
behenate. The nonoate, as typical of fatty aci^ 
with an uneven number of carton atoms, ^hibits 
properties intermediate between those of the 
adjacent members with an even number of carbon 
atoms. — G. F. M. 

WalsT-in-otZ type emulsion; Formation of o 

by the concentration of the oil phate. R. P. 
Sanyal and 8. 8. Joshi. J. Phys. Chem., 1922, 
2S, 481—186. 

Tkb authors have confirmed the result that emul> 
sions ot the water>in-oil type can be formed by 
shaking large quantities of a viscous oil (olive oil, 
castor oil) with soap solutions. When the concen- 
tration of the emulsifying agent exceed atont 
1% oil-in-water emulsions only are stable. In the 
case of light oils (kerosene, benzene) the water-in- 
oil type emulsion is unstable. — J. 8. G. T. 

Solubilitv of fats in liquid sulphur dioxide. 
Zemcr and others. See III. 

SugaTM etc. at emultifying agentt. Clark and 
Mann. See XVII. 

Fat formation by yeast. Maclean. See XVIII. 

Volatile fatty acidt. Wiegner and Hagasanik. 
See XIXa. 

Patents. 

Oil preitei and the like. Utrechtsche Macbine- 
fabriek opgericfat door F. Smulders. E.P. 166,^3, 
a.1.21. Conv., 8.4.19. 

A CAGE press having a floating press chamber is 
provided with a filling drum and a pressing block, 
these being adapted to be alternately moved 
laterally into the space between the piston and the 
press chamber. The press has a telescopic outer 
piston transmitting its pressure to the inner piston. 
The pressing block, which has a smaller cross- 
sectional area than the inner space of the press 
chamber, is placed on the inner piston, and the 
filling drum fits between the press chamber and the 
outer piston, the length of stroke and the diameter 
of the latter being such that after the removal of 
the filling drum -ue outer piston can rise until it 
abuts against the press chamber. One or more 
removable distance pieces fit between the wall of the 
press chamber and the head of the press, and there 
IS an independently removable counter-pressure 
block.— H. C. U. 

Oils; Process or method of refining . M. 

Reynolds. U.S.P. 1,419,700, 13.6.22. Appl., 
4.8.20. 

DuooLomiED oils are brought to a desired standard 
of colour by alternately refining, by a process 
including saponification, and bleadiing the oil. 

— Ij. a. c. 


Detergent compound and method of making the 
some. P. H. Guernsey, Assr. to The Electric 

S^Appifter'^- 

A BvnxATED detergent contains 1 mol. of alumina, 
X mols. of silicB, ftnd x—1 mols. of an alkali 
oxide (where x is greater than 7), together with an 
alkah metal salt of a weak acid, an emnlsifying 
agent, and a further quantity of an alkali metal 
oxide sufficient to replace that consumed during the 
cleaning process, but small enough to enable the 
product to remain solid at summer temperatures 

— L. A. C. 

Oils; Method for deodorising blown or polymerited 

vegetable or animal . E. I. du Pont de 

Nemours and Co., Assees. of J. E. Booge. E P 
157,401, 10.1.21. Conv., 13.6.18. 

See U.S.P. 1,337,339 of 1920; J., 1920, 459 a. 

Glycerides; Process for removing free acids from 

. W. Gleitz. E.P. 181,509, 23.3.21. 

See U.S.P. 1,408,804 of 1922; J., 1922, 334 a. 

Oil presses; Cage forming and cage loading 

mechanism for . The Murray Co., Assees. of 

N. B. Henry. E.P. 164,015, 31.5.21. Conv., 

1 . 6 . 20 . 

Edible fats. E.P. 181,077. See XIXa. 


niL-PAINTS; PIGMENTS; VAPNISHES; 
BESINS. 

Yield value and mobility of paintt; jRelation of 

to their so-eaUed consieteney. J. E. B^^e, 

£. C. Biogham, and H. D. Bnice. Amer. Soc. 
Testing Materials, June, 1922. [Preprint.] 40 pp. . 
Fott-two samples of 13 commercial paints were 
examined in the plastometer designed oy Bingham^^ 
and Green (J., 1920, 495 a), and the results com- 
pared with the average vaines awarded by a com- 
mittee of seven paint experts acting as five inde- 
pendent observers, in an empirical notation of units 
I of consistency, i.e., “consistencies” on the thick 
I side being represented by the unite 1, 2, 3, etc., 
i and on the thin side by -1, -2, -3, etc., the best 
I painting consistency being designated as zero. The 
, plastometer used differed from that described in the 
I later papers of Bingham and his collaborators in the 
' u^ of a simpler pressure stabiliser, and in the 
I dirwt weighing of the material exuded from the 
j capillary, in place of either the drop counting 
I method or the flowmeter reading. The accuracy of 
i the plastometer in furnishing reproducible results 
i is confirmed, and the non-dependence of yield value 
j on the dimensions of the capillary used is not^. 

! Comparison of the average of the consistency ” 

• values with the two factors of mobility (reciprocal 
I of viscosity in dynes per cm.), and yield value 
j (expressed in g. per sq. cm.) showed no simple 
\ relationship, but complete correlation was shown in 
i the two sets of figures except in one case. The 
: clearest and most simple relationship, however, was 
j obtained by plotting the ratio of the quotient of 
i mobility into yield value (fifi) against consistency, 

; when 12 out of the 13 paints examined lay fairly 
close to a smooth curve, the exceptional case being 
! represented by an enamel containing a vehicle wi^ 
abnormally low fluidity. — A. de W. 

: Paints; Physical properties of . P. H. Walker 

j and J. G, Thompson. Amer. Soc. for Testing 
1 Materials, June, 1922. [Preprint.] 19 pp. 

; Unitorm films for testa are obtained by flowing an 
excess of the paint under examination on to 
centre of the finely-ground face of a circular glass 
plate 25 cm. in diam. and 1 cm. thick, mounted 
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horizontally on a vertical spindle rotating at e-O*. 
300 r.p.m. Distribution is complete, and all excess 
thrown off the plates after 3 minutes’ rotation, a 
film of practically uniform thickness being obtain^ 
excepting for a small pyramid in the centre in the 
case of paints or enamels. This procedure permite 
of paint mixtures being made and so diluted with 
volatile solvents, that films of uniform and similar 
thickness are obtainable by the usual methods of 
brushing etc., it being assumed that mixtures 
which give films of similar thickness when whirled 
as described will also give similar films when 
brushed on test panels. The mobility of mixtures 
of linseed oil and turpentine was found not to he 
a linear function of the composition, and this result 
was confirmed by experimental determinations of 
viscosities of mixtures of linseed oil and turpentine 
in varying proportions, a hyperbolic curve being 
obtained. On application oi a paint obtained by 
freshly mixing new or old white lead ground in 
oil with raw linseed oil, spots or pits consisting of 
small areas from which pigment is repelled appear 
on the surface. The trouble is obviated by storage 
for a period of 24 hours before use, by substitution 
of boiled linseed oil in place of raw oil, or by the 
use as a thinner of a raw linseed oil previously 
treated with white lead. The trouble does not occur 
when other pigments are substituted for white lead 
or when other oils are used for thinning; it is not 
due to faulty incorporation, presence or absence of 
driers or th. Aners, presence of free fatty or mineral 
acids or water, and the authors assume that the 
governing factor consists in a reaction between 
basic carbonate white lead and some unidentified 
portion of the oil. — A. de W. 

Fainta; Accelerated -weathering of on wood 

and metal aurfacea. H. A. Nelson. Amer. Soc. 
for Testing Materials, June, 1922. [Preprint.] 
15 pp. 

* Acculekateu weathering tests for paint films have 
been carried out in a wooden exposure tank sur- 
rounded by an insulated air space and lined with 
galvanised iron. Effects of sunlight, rain, and mist 
have been simulated by a quartz mercury arc lamp 
of 30 in. effective lighting length, a revolving spray, 
and a water atomiser respectively, a variable speed 
electric fan serving to cool the arc and maintain a 
uniform temperature. A cycle of exposure for 24 
hours to the rays of the arc at a temperature of 
50°.--60° C., followed by cooling and exposure to 
the water spray for a further 24 hrs. at 5° — 10° C. 
was chosen as representing actual service con- 
ditions. Exposures were made at a distance of 28 in. 
from the source of the rays, investigation proving 
that the useful rays of destructive effect had a 
wave-length in the neighbourhood of 3000 A.D. 
On an average, comparable results were obtained in 
as many days in the apparatus as in months under 
service conditions. The following results were 
obtained on a series of paints, the figures referring 
to the number of days necessary for the complete 
loss of gloss, and initial chalking, respectively: 
100% lead-free zinc oxide, 14, 16; 1(K)% leaded <35%) 
zinc oxide, 9, 12; 100% light-resistant lithopone, 
4, 6; 100% basic lead carbonate, 3, 5; 100% 
Titanox,” 2, 4; 40% zinc oxide, 40% lithopone, 
20% whiting,^ 9, 11. The effect of periodic satura- 
tion and maintenance of a satnrated atmosphere 
during exposure is to accelerate both complete loss 
of g^s and initial chalking by 50%, a fact 
attributed to the activity of dissolved oxygen in an 
ionised condition. B’reezing of a saturate^ film 
M P™tnotes the formation of removable 
chalk, mwt probably due to the formation of ice 
within the film. Neither flaking nor “ checking " 
has been reproduced in any of the tests. Crack- 
ing, rapidly followed by scaling and peeling, is 
produced by periodic exposures to temperatures 


considerably below freomng-poiiit, find 
dncible by exposures of equal alteniatq mtervib 
to li^t, bw temperatnre, uid water-s^ay for a 
period of 100 days, equivalent to 14—16 monjhf’ 
exposure to the weather. Lack of adherence is a 
fault more strictly connected with the method of 
applicatbn of the paint, but can he reproduced by 
exposure at 50° — 60° 0. to the inercury arc. Of 
commercial paints intended for use as protective 
coatings for iron, both the combinatimi of 83% 
Fe,0, with 15% ZuO, and a 100% red lead paint 
showed outstanding merit in maintaining gloss and 
inhibiting the formation of rust aa compared both 
with iron oxide paints reduced with various fillers, 
and a reduced ZnO /sublimed lead paint. Whilst a 
certain light-resistant lithopone maintain^ its 
whiteness over a period of 3 yMis on exterior ex- 
jmsure, the effect of the ultra-viobt radiations was 
to discolour both this product and white bad in a 
short time. — A. de W. 

Wfitfe pigmenta; Determination of tinting strength 

of hy the Pfund colorimeter. J. H. Calbeck 

and C. P. Olander. Amer. Soc. Testing Materials. 
June, 1923. [Preprint.] 8 pp. w ' 

A crvBK amount of lampblack is ground with a 
definite quantity of white pigment, glycerin being 
used as a medium, and the resulting bss in bright- 
ness is measured on a Pfund or other cobrimeter. 
The reading obtained is then referred to that 
amount of stainer necessary to produce the same 
brightness with the standard white pigment, such 
readings being previously plotted on a chart corre- 
lating decreasing brightness of the standard with 
increasing additions of stainer. The true strength 
measurement, however, is obtained by a modified 
treatment wherein a correction for the differing 
initial brightness of the sampb is albwed for by 
similar reference to the standard strength curve. 
Since the standard strength curve is not a straight 
line but indicates that the ^eatest loss in brightness 
takes place with the initial additions of stainer, the 
maximum sensitiveness of the determination will 
be obtained by the addition of relatively small pro- 
portions of stainer. — A. de W. 

Wax from pine needles, and abietic eaters. Kauf- 
mann and Friedebach. See XII. 

Patents. 

Lead sulphate -water paste; Conversion of info 

oil paste. D. Whyte. U.8.P. 1,419,665, 13.6.22. 
Appl., 27.6.21. 

Lead sulphate water pastes are dried to express the 
“free water” and then churned with oil in just 
sufficient amount to “ break out the waters of 
crystallisation” from the lead sulphate particles 
and to be taken up by these particles to form a stiff 
paste. — A. de W. 

Figment colours [preen loJtes],- Manufacture of 

. J. ¥. Johnson. From Badische Anilin und 

Soda Fabrik. E.P. 181,684, 20.5.21. 

NiTitoso-;9-NArBTHOi., preferably in the form of the 
bisulphite compound, is caused to react with ferric 
or ferrous salts, in which Utter case (with the ex- 
ception of pyroligneous iron liquor) the iron is 
employed in less than the theoretical amount of 
two mols. of nitroao-;S-naphthol to each atom of 
iron. The reaction is preferably carried out in the 
presence of Turkey-red oil or similarly acting snb- 
stence, e.g, sodium di-isopropylnaphthalenesul- 
phonate, and the mixture should be kept alkaline 
either from the beginning or at the end of the 
reaction. — A. de W. 

ArtiM^ resin products: Manssfacturs of — . H. 

Dreyfus. B.P. 181,676, 13.6.21. 

Ctolohxxanone or one of its homologuea it con- 
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denied witli «^t«ldehjde in tiie {nesence of either 
alkaline or acid oondenaing agenta. The ratio of 
acetaldel^de to cyclohexanone may vary from one 
to leveraf mots., whilst the temperature of reaction 
and dilution means of solvents may also vary 
within wide limits; «.p., 100 pts. by wei^t of eyclo- 
hexhnone is dilutM with 100 pts. by weight of 
alcohol, and 1 pt. by wt. of caustic soda as a 50% 
solution added whilst cooling. The mixture is 
heated to 80® — ^90° C., about 250 pts. by wt. of 25% 
acetaldehyde added, and the mixture heated for 
3—4 hrs. The alcohol is then distilled off, the 
residue washed with water and allowed to solidify 
by standing. — A. de W. 

Bleaching earthy minerals. E.F. 181,132. See Vll. 


DV.-mDU-BOBBEB: BOTTA'PEBCHA. 

Jtuiber: Tests on plantation with zinc oxide 

and litharge mixings. H. P. Stevens. Bull. 
Rubber Orowera’ Assoc., 1922, I, 275 — 281. 
SsHPUS of rubber prepared in slab form using 
varying proportions of acetic acid, sulphuric acid, 
and alum as coagulants, were vulcanis^ for 3 hrs. 
at 188® O. with sulphur alone (proportions 90:10) 
or with the additional presence of sine oxide (pro- 
portions 90:10:6) or of litharge (proportions 
100:6:7). For each sample of rubber the elongation 
measur^ at 0'6 kg. per sq. mm. for the simple 
mixture stood in an approximately constant ratio 
to that of the mixture with zinc oxide but not to 
that of the litharge mixture ; constant relationship, 
however, did not extend to the corresponding 
vulcanisation coefficients, the zinc oxide and 
litharge mixtures exhibiting relatively higher 
values for the more slowly vulcanising rubbers. 

— D. P. T. 

Aceelsrafing elect of dimethyldithiocarhamate of 
dimethylamine and of diethyldithiocarhamate of 

diethylamine ; Note on the comparative . 

P. Schidrowitz, J. M. S. de Qouvea, and F. G. 
Osborne. Indiarnbber J., 1922, M, 75 — 77. 

Th> vulcanisation of mixtures of rubber (100) and 
sulphur (8) with and without the addition of zinc 
oxide (10) at 286® F. (141° C.) show^ that di- 
methylamine ditbiocarbamate (0'25) and its diethyl- 
amine analogue are of compwabie effectiveness in 
the absence of zinc oxide. In the presence of zinc 
oxide the dimethylamine compound is distinctly the 
more active. An iodine derivative of the dimethyl- 
amine compound proved distinctly less active than 
either. (Cf. Twiss, Brazier, and Thomas, J., 1922, 
81 *.)— D. F. T. 

Rubber goodt; Accelerated ageing feats on . 

W. W. Evans. Amer. Soc. Testing Materials, 
June, 1922. [Preprint.] 10 pp. 

Ik accelerated ageing tests at 160® F. (91® C.) in 
circulating frMh air the samples do not harden as 
in naturaTageing but become definitely weaker ; the 
stress-strain curves undergo little alteration in 
form but become shortened and also gradually fall 
lower on account of increasing resistance to exten- 
sion. Sulphur changes are noticeable but are 
unimportant. The results are best interpreted by 
comparison of the carves showing the progress of 
the ageing effect in samples of similar type. The 
curves for the acceleratM and natural life testa 
are not exactly parallel, the former test being some- 
what the more severe, even when interpreted on the 
basis that one day of accelerated ageing is equiva- 
lent to six months’ natural life. In the vast 
majority of oaies too r^id deterioration is due to 
over- or under-vulcanisation, chiefly the former. 
(C/.jQeer and Evans, J., 1921, 479 a.)— D. F. T. 


Cl- XV.— LEATHER ; BONE, Ac. 


Vulcanization; Mercaptofhiazoles as aecelerators 

of . G. Bruni and E. Romani. Atti R. 

Aecad. Lincei, 1922, 31, I., 86—88. (Cf. J., 1921, 
653 a.) 

When added to a mixture of rubber and sulphur 
containing oxide of zinc, lead, magnesium, cal- 
cium, mercury, etc., 1—3% of 6-methyl-2-mercapto- 
thiazole greatly accelerates vulcanisation, which is 
effected in 5 minutes at 120° C. The cadmium, 
lead, mercuric, ai^ especially the zinc salts of the 
thiazole exhibit similar accelerating action 

— T. H. P. 


XV.-LEATHEB; BONE; HOBH; GLUE. 

Tanninx and iimilar compoundt. IXs Stereoiso- 
meric catechins. II. K. Freudenberg, O. Bohme, 
and L. Purrmann. Ber., 1922, 55, 1734 — 1747. 

A FUSTHBR step in the elucidation of the constitu- 
tion of the catechins (c/. J., 1921, 520 a, 781a) has 
been made through the observation that r-catechin 
is transformed into r-epicatechin under conditions 
which canses the raoemisation of 2-catechin. It 
follows that catechin must contain two a^m- 
metric carbon atoms, which is possible only if the 
unlocated hydroxy group replaces the hydrogen of 
a methylene group. Acacia (Pe^) catechn con- 
tains a mixture of r- and 2-caieehins and r- and l- 
epicatechins. The catechin from Chinese rhubarb 
is pure d-catechin; that from mahogany contains 
r- and d-cateebins and probably also ci>epicatecbin, 
but only steamed wood in which the original cate- 
chins had suffered alteration was available for the 
examination; the catechin from PauUinia cupana 
is similar to that from mahogany. {Cf. J.C.8., 
August.) — H. W. 

Fhivanone,’ HeducHon of . K. Freudenberg 

and L. Orthner. Ber., 1922, S5, 1748 — 1751. 
Flavakol (4-bydroxyflavan), a possible parent' 
substance of catechin (Freudenberg, Bohme and 
Purrmann, ef. fupro), has been prepared* by the 
reduction of davanone with alnminium amalgam in 
neutral akx>holic solution. It gives a decided reddish- 
violet coloration with concentrated sulphuric acid; 
this is much more intense than the yellowish-red 
shade given by tetrametbyleateebin which, how- 
ever, gradually becomes darker when the mixture 
is preserved. {Cf. J.C.S., August.)-— H. W. 

Catechin. K. Freudenberg. Ber.,, 1922, 55, 1938 
— 1942. {Of. Nierenstein, J., 19^, 184 a, 407 a.) 
Ths author maintains his contention that the 
tannins are condensation products of catechin-like 
substances. Attempts to prepare catechincarb- 
oxylic acid according to Nierenstein’s directions 
were unsuccessful, the catechin app^ring to be 
decomposed completely during the action. Similar 
observations were made with hydroxycatechin. 
The catechincarboxylic acid from PauUinia tannin 
is optically active and resolvable; its conversKMi by 
loss of carbon dioxide into d-catechin (gambler 
catechin) is therefore inexplicable. Demethylation 
of tetrametbyleateebin cannot be effected by acetie 
anhydride and acetyl chloride, whilst penta-acetyl- 
cat^hin cannot be hydrolysed by sulphuric acid to 
catechin as claimed by Nierenstein. The identity 
of the methylated reduction product of catechin, 
m.p. 87® — 88® C., with pentamethoxy-oy-diphenyl- 
profMne has been confirmed; Nierenstein’s syn- 
thesis of acacatechin is therefore difficult to under- 
stanijife since his compounds belong to the oa-di- 
pbra^propane group. — H. W. 

Glae; Action of alum on animal . A. Gutbier, 

E. Bauer, and F. Schelling. Kolloid-Zeits., 1922, 
3$, 376—395. 

Alum strongly increases the viscosity of glue and at 
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hicher temperatures, in ali^tly acid 
caSes preci^tation. The addSion of a^ 
bone and feather glue immediate^ r^uces the 
colour. The sensitiveneBS of glue to alum yariea 
with the different varieties; thus the viscosity of 
leather glue is increased by very small concentra- 
tions of alum, whilst very large concentrations are 
necessary to give a noteworthy increase of viscosity 
with bone glue. At higher temperatures in the 
case of feather glue, there is a rentinuous decrease 
in the viscosity depending on the renrentration of 
the alum and the time during which the two sub- 
stances have been in contact. Bone glue is much 
more stable tl^ feather glue to alum and to high 
temperatures. When glue jellies mixed with alum 
are dialysed the aluminium is retained quantita- 
tively, but the other constituents of the alum 
are removed. The precipitates produced during 
the clarification of glue by alurn and phosphoric 
acid contain both glue and aluminium in varying 
proportions and are adsorption compounds; they 
have a considerable surface energy and consequently 
possess a great clarifying power. The more rapidly 
the precipitate forms the greater is the clarifying 
power. After proper clarification the glue contains 
only small quantities of aluminium, but it contains 
the whole of the acid added. The clarification of 
glue is always accompanied hy a deterioration, as 
shown by the decrease in viscosity. This is not due 
directly to the clarification process hut to secondary 
reactions. The acid added and the prolonged heat- 
ing bring about hydrolysis which yields substances 
that are not glue-like. Ijeather glue is more 
sensitive than bone glue in this respect. — J. F. S. 


Patents. 

Tanning materials; Manufacture of new and 

process of tanning therewith. Chem. Fabr. nnd 
Asphaltwerke A.-G. E.P. 156,254,4.1.21. Conv., 
1.9.16. 

Tanntno materials prepared hy condensing organic 
compounds with formaldehyde are neutralised with 
compounds of aluminium or chromium, or both. 


Tanning of skins and hides. J. Hell. E.P. 180,758, 
1.3.21. 

Hides are unhaired and then treated with soluble 
magnesium salts and soluble carbonic acid salts of 
other bases in the presence of water, which may 
be followed by a treatment with other tanning 
materials. — D, W. 

Tanning. T. B. Carmichael and W. H. Ockleston. 
E.P. 181,067, 24.2.21. 

Hides are treated with an acidified green chrome 
liquor and then with a vegetable tanning liquor, or 
they are treated with a combined tanning liquor 
consisting of equal parts of an acidified green 
chrome liquor of about 20° Bkr. and a vegetable 
tanning liquor of about 30° — 40° Bkr., which may 
be followed by further treatment in vegetable tan 
liquors. The acidified green chrome liquor is pro- 
pared by adding acetic acid to a commercial chrome 
tanning liquor. — D. W. 


passes fnan the bottom of one ©xtrector to the 
of the next vesaU, wherein it is preferably dis- 
charged through a sprinkler. Each «trector is 
provided with automatic valve oontroMing gear hy 
means of which ^e passage of liquor through wi© 
system is controlled.-^. R. 

Casein; Man^sfaeture of plastic maUrial from — — . 
E. Krause and H. Bliicher. E.P, 162,657, 29.4.21. 
Conv., 3.5.20.. 

Casein^ which may be ground to pass a 2000-meBh 
sieve, is treated with formaldehyde, dried so as to 
remove any free formaldehyde, and compressed hot 
into the d^ired shape. — D. W. 


m-SOILS: FEBTmSEBS. 

Nitrogenous metabolism of the hiffher plantt; 

Investigations on the . JI. Distribution of 

nitrogen in the leaves of the runner bean, A. 0. 
^ibnalt. Biochem. J., 1922, 16, S44--362. 
Ntthebous determinations have been made of the 
nitrogen content of the leaves of the runner bean, 
particularly to determine seasonal and diurnal 
variations and the results of starvation. The 
results indicate the synthesis of protein from nitric- 
nitrogen through monoamino-nitrogenj and then 
die degradation of protein to non-protem nitrogen, 
teUowed by translocation from the leaf. — W. O. K. 

Fungi; Chemistry of the higher . XV. Chemical 

relations between the higher fungi and their tub- 
stratum. It. R. Hasenbhrl and J. Zellner. 
iMonatah., 1922, 43, 21—41. 

The phvsioal and chemical characteristics of the 
higher fungi resemble ck>8ely those of the hetero- 
tropic phanerogams (^cf. Monatsb., 1919, 46 , 311). 
They contain a considerably higher proportion of 
water than green plants, and more water than the 
host on which they are parasitic. The composition 
of the mineral matter in the fiesby fungi resembles 
that in phanerogams, potassium and phosphorus 
being high and calcium low. In some of the more 
woo^ or leathery fungi, however, calcium sulphate 
is exceptionally high. In general the fungi con- 
tain a high proportion of soluble salts, which are 
necessary to maintain the high osmotic pressure 
required in plants of such high water content. The 
osmotic pressure in the fungus is shown experi- 
mentally to be higher than in the substratum. 
Attempts to detect cellulose- and lignin-spUtting 
enzymes in a number of fungi were unsuccessful. 
A specimen of oak on wbich Fmyporas igniarius had 
been parasitic was found to have lost 74% of its 
weight, the sp. gr. being reduced from 0*740 to 
0T91. Its analysis, however, showed little differ- 
ence in composition from wat of healthy oak, 
except that starch, tannin, and sugar hM dis- 
appeared. The material of the wood appears, there- 
fore. to be absorbed equally by the fungus. {Of. 
August.) — E. H. R. 

Catalase of seeds, J. de Yilmorin and Caeaubon. 
Comptes rend., 1922, 175, 60^1. (Cf. N6mec 
and Duchon, J., 1921, 899 a; 1922, 264 a.) 


Glue; Process of, and apparatus for, extracting 

from glue-yielding raw materUils by means 

of water. K. Niessen. E.P. 156,645, 6.1.21. Conv., 
8.12.19. 

Tbs raw material is heated with water under 
reduced pressure in a series of extractors, which 
are charged in turn. The water freshly intisjnciid 
into an extractor passes through all but one of the 
extractors in series in such an order that the liquor 
is enriched and concentrated in each by contact 
with fresher material and by partial evaporation 
of thd water. The water in regular circulation 


In the case of the seeds of pines and larches the 
authors find no correlation between the amount 
of catalase present and the vitality of the seed 
as shown by its germinative capacity. — W. G. 

Patents. 

Fertilisers; Manufacture of orfificial nitrogenous 

. K. Niedenzu. E.P. 166,^7, 9.7.21. Conv., 

23.7.20. 

A KixTUBB of calcium sulphate and carbonaceous 
material is heated at 1000° — 1300° 0., and gas©* 
containing nitrogen (producer-gas etc.) are passed 
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through the miztore. Celciam cyanide and cyan- 
amide are formed, and the product u gronnd to a 
powder. Halogen oompoande, ozidee, carbonates, 
and salts of the alkaline-earth metals containing 
oxygen may be added as accelerators. — A. Q. P. 

Befutt ; Plant for the aerobic fermentation of 

and the froduction of manure therefrom. Soc. 
Anon. Brevetti Beccari. E.P. 17S,6^, 28.3.31. 
Conr., 16.2.21. 

PniBiisciBUi refiue is stacked on the perforated 
door of a chamber through which a current of air 
is drawn. Volatile products are trapped by 
bubbling the escaping air through water. The 
period of treatment is 30—35 days. — A. G. P. 

-M 

pertditer: Method of conditioning . C. A. 

Butt. U.S;P. 1,418,018, 6.6.22. Appl., 17.6.21. 
Nascent hydrogen is generated in a fertiliser 
material containing a nitrogen compound capable of 
reacting with nascent hydrogen to produce 
autmonia. The ammonia formed combines with 
any free acid present. 

Fertilitere. D. Lo Monaco. E.P. 159,481, 25.2.21. 
Conv., 26.2.20. 

See U.S.P. 1,402,368 of 1922; J., 1922, 151 a. The* 
process is intended more particularly for the 
treatment of humus. 


Xvn.-SUGABS: STABCHES: GUMS. 

Sucrose; Inversion of in alkaline copper solu- 

tion . E. Canals. Bull. Soc. Chim., 1^, 31, 
583-588. 

Resxtlts indicate that sucrose is slowly hydrolysed 
during the estimation of reducing sugars in its 
presence by means of Fehling’s solution. The 
actual amount of sucrose hydrolysed increases with 
the rancentration of the sucrose, with the time of 
heating, and with the temperature at which the 
liquid IS kept. It is essential, therefore, to make 
a blank estimation, and it is advisable to heat by 
immersion in a water-bath. — W. G. 

Sucrose lost in the carbonatation scums of the beet 

sugar factory; Determination of the . H. 

. Claassen, Centr. Zuckerind., 1922, 3#, 703. 

In factories in which the carbonatation scums are 
not dried but are washed into a screw conveyor 
and pumped sway to waste, the loss of sugar may 
be determined by taking an average sample from 
the mixing t<mk piacea before the pump, calcu- 
lating the weight from the volume and density, 
and determining the sucrose in a portion in the 
usual manner. The results given by this method, 
owing to the greater accuracy in sam|ding which 
it permits, are nearer the truth than those found 
by the procedure generally followed, in which the 
weight IS found directly by weighing and the sugar 
determined in a portion abstracted from the cakes 
by means of a trier. — J. P. 0. 

Sucrose; Spectral study of the tribolumineseenee of 

. H. Longchambon. Comptes rend., 1922, 

174, 163»-1634. 

spectrum of tribolumineseenee at sucrose shows 
almost idl the constituents of the second positive 
band sp^trum of nitrogen and no others. The 
tribolumineseenee of sugar is, therefore, due to a 
d^huge in the air between two solid particles 
which have been suddenly separated and are elec- 
trically char^.— W. 6. 


Artificial honey; Determination of the dry matter 

J" hy means of the refraetometer. P. Auer- 

Borres. Z. Untera, Nahr. Gennsam., 

I . 922 ) 43 ) 297 '~' 311 . 

Thb Abbe refraetometer was used. The artificial 
honey was warmed until all crystals had melted 
and thoroughly mixed before drops were removed 
for testing. Prelimina^ experiments carried out 
to determine the variation of refractive index with 
temperature gave 0'00025 as the mean fall per 
degree rise in temperature between 20° and 60° C. 
Readings were taken after the temperature had 
remained constant for 5 mins, in the neighbourhood 
of 40° C. and corrected to that temperature. The 
results obtained for a large number of samples were 
compared with the percentage of dry matter as 
obtained by density determinations. The refractive 
index increases as a linear function of the per- 
centage of dry matter. The maximum variation 
in the percentage as given by the refraetometer as 
mmpared with that given by density determinations 
is ±0"2%, except for artificial honeys prepared with 
starch syrup, where the variation reached 0"3%. 
Pure starch syrups showed variations up to 2'36 % . 

— H. C. R. 

Adsorptwn in solution and at interfaces of sugars, 
dextrin, starch, gum arabic, and egg albumin; 

Quantitative study of the and the mechanism 

of their action as emulsifying agents. G. L. 
Clark and W. A. Mann. J. Biol. Chem., 1922, 
52, 157—182. 

Measubements were made of the surface tension 
and viscosity of solutions of the above substances 
for a large number of concentrations both with and 
without the addition of electrolytes. The inter- 
facial tension between each solution and benzene 
was also measured^ and the efficiency of the 
emulsifying agent with respect to both benzene and 
kerosene estimated. The factors of predominating 
importance in an emulsifying agent appear to to 
viscosity and ability to lower interfacial tension. 
In the c^e of sugar, viscosity is the more impor- 
tant, whilst with egg albumin, which gave the tost 
emulsions, film formation is of primary importance. 
Two types of agglomeration are distinguished, 
namely, that accompanied by an increase in 
viscosity, in which coalescence of the particles is 
accompanied by enclosure of water, and that pro- 
ducing a decrease in viscosity, in which there is a 
decrease both in surface and amount of tound 
water. Dextrin and starch, considered separately, 
provide examples of the former type. 'When these 
substances are considered in relation to one 
another, however, it is found that the viscosity 
curves run parallel, thus resembling the viscosity 
curves of sulphur sols of different degrees of dis- 
persion (Z. pbysik. Chem., 1912, 80, 709). This is 
consider^ to be evidence that starch a^ dextrin 
differ merely in the degree of agglomeration 
(second type) of the particles, and thus to fnrnish 
experimental proof of the view put forward by 
Herzfeld and Klinger (J., 1921, 784a). — E. 8. 

Inulin. Constitution of polysaccharides. IV. 

J. C. Irvine, E. S. Steele and M. I. Shannon. 
Chem. Soc. T^ans., 19S3, 12!, 1060 — 1078. 

The formation of dimethylinulin as the main pro- 
duct of the methylation of inulin with methyl 
sulphate and sodium hydroxide was confirmed. The 
varying solubility in ether of the compound from 
different preparations is ascribed to partial depoly- 
merisatlfon. The physical properties of trimeth^- 
inulin also vary in marked degree according to the 
experimental procedure adopted in prepanng the 
compound, the physical state varying from an 
amorphous solid to an extremely viscous syrup, the 
latter being dextro- and the former Isvo-rotaimy. 
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All forms, however, have the same composition and 
on hydrolysis give the same form of trimethyl-y 
fructose, the Itevo-varieties only undergoing a 
change of sign during hydrolysis. The occurrenw 
of these varieties of trimethylinulin can only be 
ascribed to variations in molecular magnitude, the 
cause of which it is at present impossible definitely 
to determine. Dimethyliniilin, which has always 
been obtained as a lievo-rotatory compound, shows 
a change of sign on hydrolysis, giving cWimethyl- 
T-fructose, which is valuable confirmatory evidence 
of the form of fructose of which inulin is a 
derivative. — G. F. M. 


DigeitihUity of starchss. Langworthy and Deuel, 
jun. See XIXa. 


Patents. 

Syrups and molasses in storage; PrcicrijafiOB of 

W. L. Owen, Assr. to Penick and Ford, 

Ltd.' tl.S.P. 1,418,457, 6.6.22. Appl., 31.7.19. 
The syrup or molasses is subjected to carbon dioxide 
under pressure in suitable reservoirs in order sub- 
stantiallv to displace the surrounding and entrained 
air, and is then stored in an atmosphere of 
carbon dioxide under a pressure of at least 45 lb. 
per sq. in.— J. P. 0. 


Starch and starchy matter and s^phune aeid; 

ilanufacture of compounds or mixtures of 

[for use in the manufacture of viscose silk, etc.]. 
Courtaulds, Ltd., and (a) W. H. Stokes, (s) J. A. 
Lloyd. E.P. (a) 181,197, (a) 181,198, 23.4.21. 

(a) HoMocENEotis mixturcs of starch and 
sulphuric acid are made by mixing finely-divided 
starch or starchy material with water, or prefer- 
ably dilute sulphuric acid, and adding rapidly, 
with stirring and cooling, to the paste so obtained 
sufficient concentrated acid to bring the mixture to 
the desired concentration: e.g., 14 pts. of starch is 
made into a paste with Ifi pts. of 28% sulphuric 
acid at a^ut 28° — 308 C. ; 14 pts. of 77% sulphuric 
acid is then added rapidly, with continuous stirring 
and cooling, untU after a few hours a clear, homo- 
geneous liquid is obtained, which may ^ used in 
the preparation of setting baths for viscose etc. 
(a) Starch or starchy material, e.g. ground rice or 
tapioca^ not necessarily in a finely|.divided state, is 
amed in successive small quantities to 50 — 65% 
sulphuric acid at temperatures of 35° — 75° C. (the 
hi^er the temperature the darker will be the 
colour of the resulting liquid) : e.g., 56 pts of maize 
starch is added over a period of about 34 hrs. to 
118 pts. of 52% sulphuric acid, maintained at 
40° C. The liquid is stirred for another 2 hrs., 
keeping the temperature at 40° C., when a li^t- 
oolourra, mobile liquid is obtained. — D. J. N. 


Starch products; Method of making soluble . 

A. W. H. Lenders and H. F. Bauer, Assrs. to 
Penick and Ford, Ltd. XJ.S.P. 1,418,311, 6.6.22. 
Appl., 2.7.17. 

An aqueous solution of modified or thin boiling 
starch, made ly the usual process of acid faydrtdysis, 
subjected without the addition of any reagent to 
a temperature which instantaneously evaporates 
the water and further modifies the starch.—/. P. O. 


Filter for sugar liquors. E.P. 180,935. See 1. 


XVnL-FEBHraTATHm miKISTUES. 


Teosf ; Sitrogen nutrition of . F. K. Swoboda 

Ja Biol. Chem., 1922, 52, 91—109. 


Ta*s effect of various substances on the nitrogen 
nutntion of yeast was studied, tbe special fei^re 
of the experiments being the addition to the syn- 


thetic media employed of - a constaat (piantily of 
growth-promoting vitamin (“ hiot ”), la' media 
containing asparagine, snecinamide, anociniudde, 
or aspartic acid, the growth it better in the proMpoe 
than in the absence of ammonium sulphate. Ofxhe 
nitrogen contained in asparagine, the o-amino 
group appears to stimulate nitrogen assimilation; 
the amide group, however, in the presence of 
ammonium sulphate, also stimulates cell r^ro- 
dnetiqn. The nutrient value of ed^tin ie increased 
by mild acid hydrolysis, but is decreased by con- 
tinued acid hydrolysis and by alkaline hydrolysis. 
In the latter case subsequent acid hydrolysis again 
improves the nutrient value. The effect of various 
amino-acids, both in the presence and absence of 
hydrolysed Mestin, was also studied. — E. 8. 

Fines; [Drfeefton o/] dlpiquagt of [addition. -pf a 

neutralising agent fo] sour . L. Ferre 

Ann. Falsif., 1922, IS, 139—146. 

Fob the detection of the addition to sour wines of 
a substonce capable of improving their taste, the 
auUuw recommends the estimation of tte free and 
mmbined volatile acids by the following pro^nre : 
jOc.c. of the wine is extracted with three succesaive 
10 C.C. portions of ether. The ether extracts the 
free volatile acids t<»ether with a certain amount 
of the free, fixed acids. The ether is distilled off 
,at a low temperature, and the volatile ecids in the 
residue are eetimated by Mathieu’s method of 
successive distillations. Tile wine left after the 
ertraction is used for the estimstion of the com- 
bined volatile acids by a similar method after 
acidification with 0-5 c.c. of sulphuric acid. In the 
case of a wine containing a considerable amonnt of 
free terUric acid it is almoet impossible to discover 
the addition of a nentralising agent, nnlese some 
of the untreated wine is available for comparison. 
In the case of a wine containing little or no free 
tartaric acid however, it is possible not only to 
detect the addition of a nentralising agent, but 
also to ascertain the nature of the subetance added 

-W. Q. 


X east; flocculation of . H. Lfiers and E Geys 

KoUoid-Zeits., 1922, M, 372—376. 

Teast is normally positively charged or amphoteric, 
OQt in tbe process of fermentatimi a neutive charge 
appears when vigorous budding sets in. Towards 
the end of the fermentation tbe charge again 
becomes positive at the same time le llooonlation 
cimmences. These changes are very indistinct 
yeast. The change frosa yeast ex- 
hibiting a good “ break ” to powdery yeast often 
observed in practice is doe to hunger, degradation 
of albumin, and reduction of the hydrogen ion con- 
oeutretion. — J. F. S. 


Fat; Conditions influencing the formation of 

by the yeast ceU. I. 8. Madean. Kochem. J., 
1922, I«,.,870-379. 

Btmb e||ncts considerably more fat from yeast 
if tbe lamr be first boiled with J7/1 hydrochloric 
acid for two hours. This is because a large part 
of the fat is in some form of comhiaation in the 
P|s»®» of the cell. Teaat grosrn under unfavour- 
able conditions shows a large iaeresso in fat con- 
tent (up to 9%). Aeration, and a non-oitrogenous 
medium rich in carbohydrate, likewise cause an 
increased fat content, the increase being in the 
combined fat. — W. 0. K. 


'i**#*^ AsperpiUiM niger; Influence of hydrogen 

ion eoneentraiton on the action of . G. b- 

l^nke. Proc. K. Akad. Wetenidi., 1922, «■ 


Thb maximum hydrdytic action of the amylase 
from Aspergillus nigir b obeerved at a hydrogen 
ton concentration p„ 3-5— 5'S, and frem this it 


60SA 


ToL ZIX, XO. IM 


Cl. XIXa.— foods. 


follows tiiat the entire is to be regarded as an 
amfbolvte of which it <>6'3xl0^ and hi, ’•3‘884x 
Inlt amylase has the vahies <6'3xl0^ and 
ili.iS’TSxlO'’*, where ha and hi, are the dissocia- 
tiOfi 'CoDStante of the acid and base respectirely 
J.O.8., Aog.>— J. F. S. J 

Cider-makmgj Microbiology of . B. T. P. 

Barker. J. Inst. Brew., 1932, 28, 617 — 534. 

Thk freshly expressed apple juice used for cider- 
making is invariably charged not only with a 
variety of naturally occurring wild yeaste and 
tornlse, but also with a heterogeneous collection of 
undesirable fungi and bacteria. The three possible 
genera] methods of fermenting this crude juice are 
spontaneous or natural fermentation (still the most 
important industrial process), by dominant fer- 
mentation, to attain which the addition of a culture 
of selected yeast to freshly expressed juice is neces- 
sary, and by pure fermentation, which involves 
preliminary sterilisation, followed by the ad^tion 
of a pure yeast cujture. For pure fermentations 
the juice may be either pasteurised by heating to 
140°— 160° F. (60°— 71° C.) or sterilised by chemical 
or phnical means, and then fermented. Sulphur 
dioxide, ozone, and ultra-violet rays have been sug- 
gested for sterilising the juice but have not 
met with any great practical success. Another 
reagent which offers more promise of success 
(although experiments are only in the preliminary 
stage) is formaldehyde. There is naturally present 
in apple juice a substance or a group of related 
substances which slowly combine with formaldehyde 
in the cold to produce an insoluble compound, so 
that sterilisation of the juice can be combined with 
the automatic removal of the excess formaldehyde. 
Pastenrisation mmetimes affects the flavour of 
the cider. During cider making there is a con- 
tinuous struggle in progress between the yeast 
capable of producing a sound type of alcoholic 
fermentation and undesirable yeasts and bacteria. 
Provided there is sufficient good yeast active to keep 
the liquor nearljy saturate with carbon dioxide, 
the risk of serious deterioration from bacterial 
development is not great. Other factors, however, 
besides the presence of carbon dioxide are involv^ 
in the preservative action, so far at least as some of 
the bacterial disorders are concerned (e.p., cider 
sickness). This disorder is characterised by the 
sudden decomposition of the residual sugar, alcohol 
being formed in addition to various aldehvdes, in- 
cluding formaldehyde. — J. R. 

Alcohol iftO; Plate efficiency of a continuous — — . 

C. 8. Robinson. J, Ind. Eng. Chem., 1922, 14, 

480—481. 

TaaKB testa were carried out on a modem Barbet 
plant using mixtures of ethyl alcohol and water, 
with a view to determine the plate e^iencv of the 
plant. Observations were made of the alcohol fed, 
water fed, cooling water used, water in distillate, 
and temperature rise in the various condensers. 
From the data the plate efficiencies were calcnteted, 
using the formulaa given Ire W. K4|Lewia (ef. 
P- o 73 a). When the refl^ux ratio (ratio of 
reflux to product) was 4‘06 a plate efficiency of 
40% was found ; with a reflux ratio of 3‘04 Ae plate 
efficiency was »4%, and a plate e&iency of 56% 
was obteined when the reflnx ratio was 2"75. In 
each caae it was assumed that the alcohol present in 
the WMie liquor waa OWOl . Another test by another 
^^Perimenter on the same plant gave a plate 
efficiency of 70%, and, applying this result to the 
u ***• above teats, it is found that loMte 
O'OOOOM mol. fra^ion of akolnl in^ad 
of O’OOOl aa assumed. It is pointed out that for 
an aoourate determination of plate efficiency it 
Would ^ necessary to obtain samples of liquid 
eontaaning a measurable amount oi alcohol. 


Preued yeait; Segulation of the nutrient ligvid for 

m 5. “ ehemiad bant. 

171 1922, 4S, 160, 166— 

jLOi f 171 *~- 172 p 


The food requirements of yeast made by the aera- 
tion proems as regards sugar, nitrogen, and ph<M- 
plmric aoid*hre considered, and the proportions of 
different cereals and inorganic materials which must 
be used to satisfy these requirements and yield 
yeast of good baking and keeping qualities 
estimated. — T. H. P. 


Polypeptidaset, carbohydrates, and esterases; In- 
fluence of substances obtained from yeast ceUs 
and organs on the time course of the fission of 

substrates by . B. Abderhalden and E. 

Wertheimer. Fermentf orach., 1922, 6, 1 — 26. 
Substances extracted from yeast in various ways 
and also certain optones, accelerate the fission of 
dipeptides by pancreas extract, but diastatic action 
is not appreciably affected by this means. The 
action of sucrose (invertase) is retarded by the sub- 
stances extracted from yeast by treatment with 
alcohol. (Cf. J.C.S., Aug.)— T. H. P. 

Saeteria; Culture of on media with a basis of 

pyruvic acid. Degradation of pyruvic acid. R 
CamWer ^and E. Aubcl. Comptes rend., 1922. 

The authors have found it possible to grow 
B. pyocyaneut, B. fluorescens and B. eoli on a 
mineral medium containing sodium pyruvate as its 
sole source of carbon. Among "me products of 
degradation of the pyruvic acid they have identified 
acetic, glycoUic, and lactic acids. — W. 6. 

Trypsin. Kai. See XXIII. 


Patents. 

Yeast; Process of drying pressed . E. Klein 

E.P. 175,623, 10.2.22. Conv., 16.2.21. 

Yeast is dried by air currents until the water 
content is reduced to 50—60% . Starch or flour is 
then added to bring down the percentage of water 
to 30%, foUow^ by substances protecting the fer- 
mentative activity (rf the yeast, c.g., potasaium 
phosphate, sugar, etc. Common salt is added 
during the drying process to facilitate the removal 
of water from the yeast cells. — A. G. P. 


Yeast; Method for treating and preparing . 

C. A. Jensen. From R. L. Corby. E.P. (a) 

181,076 and (s) 181,293, 28.2.21. 

(a) PnaBSED yeast is frozen at about -4° C., to 
remove water from the cells, and then allowed to 
regain normal temperature. Com (maize) meal is 
added and/or a suitable oil, and the whole 
thwoughly mixed. A small amount of water, e.g., 
35%, is added, and the whole desiccated, XlF., in w 
current of air. (a) Previous to drying, yeast is 
treated with a solution of sugar (40 — 100 lb.), 
ammonium tartrate (1 — 3 ib.), calcium phosphate 
(J — 2 Ib.), and lactic acid (f Ib.), in water (900 gal- 
lons). niis quantity is suitable for treating 100 lb. 
of yeast. — A. G. P. 


pater for wiiws. E.P. 180,935. Ses I. 


XIXA.-F00DS. 

Milk as a source of water-soluble vitaazin. Jf/. 
T. B. Osborne and L. B. Mendel. Biodb^. J., 
1922, 16, 363—367. 

Cow's milk showu great variationa in its content 
of vitamin B, apparently scarcely to be accounted 
for by differences in the diet of the cemm, and in 
no case has a sample been found with a content 
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of Titamin B approaching that found by Hopkins I 
in his original experiments. Human milk is not j 
essentially richer than cow*e milk in tl^ Wtamn. | 


UeaU; Pickling of in brines containif^ 

potassium nitrate and sodium nitrite. L. Poliak. 
Z. angew. Chem., 19^, 35, 229 — ^232. 

When potassium nitrate is used in the pickling 
solution the process proceeds irregularly, and con- 
siderable quantities of nitrite are formed, whilst 
when sodium nitrite is added to the solution the 
pickling process progresses regularly, the nitrite 
content of the Eolution decreases gradually, and 
only small quantities are present at the end of the 
operation. Meat pickled with nitrite never con- 
tained more than 15 mg. of sodium nitrite per 
100 g., but this quantity was usually exceeded 
when nitrate had been us^. — W. P. S. 


Coconut oil meal; Bdaiive growth-^omoiing vdue 

of the protem of and of combtnattonf of H 

with protein from various other feeding stuffs. 
L. A. Mayns^ and F. M. Fronda. Cornell 
Univ. Agr. Exp. Stat. Mem. 60, Dec., 
621—033. 

White rats were fed on a diet, containing coconut 
oil meal, so arranged that the total amount of pro- 
tein present was insufficient for normal growth, 
even when the diet was fed ad libitum. Com- 
parison was made of various diets on the basis of 
gain per gram of protein eaten. The protein of 
cocimut oil meal was superior to that of corn 
(maize) meal. Rice bran and wheat middlings 
were found to be efficient supplements to coconut 
oil meal. Results were not very saiisfactory when 
coconut oil meal was supplemented with alfalfa 
(lucerne), and the addition of kaffir com resulM 
in no improvement in the quality of -th^ nrotein. 


Meat; Use of potassium nitrate and sodium nitrite 

in the pickling of . F. Auerbach and G. Riess. 

Z. angew. Chera., 1922, 35, 232—233. 

The authors consider that the formation of nitrite 
when nitrate is used in pickling meat, as recorded 
by Poliak (preceding abstract), is duo to the tem- 
perature having been too high during Poliak’s 
experiments. They find that at 4® C. the quantity 
of nitrite formed is very small. Further, when 
nitrite is employed, the quantity found in the 
finished meat varies proportionately with the 
amount in the brine solution, — W. P. S. 


lupin seeds) Pemoval of hitter suhstanees from 

. IVetermination of the efficiency of the 

treatment]. £. Beckmann and F. Lehmann. 
Chem.-Zeit., 1922, 46, 473-^74. 

Five g. of the crushed seeds is digested for 20 mins, 
with 50 c.c. of water at 60° C. ; the liquid is filtered, 
the filtrate cooled, and a small quantity treated 
with a few drops of iodine solution. If the seeds 
are free from bitter substances the mixture remains 
perfectly clear. The aqueous extract from un- 
treated lupin seeds, or that from seeds from which 
the bitter substances have not been removed com- 
pletely, gives a precipitate or turbidity when tested 
with i<^ine solution. — W. P. 8. 


Fai-soluble factor; Relation of to rickets and 

growth in pigs. II. J. Golding, S, S. Zilva, 
J. C. Drummond, and K. II. Coward. Biochem. 
J., 1922, 16, 394-~402. 

Pigs fed on a diet deficient in vitamin A, or in 
calcium, or in both, show no definite picture of 
rickets, though they exhibit signs of diminished 
vitality.^W. 0. K. 

Antiscorbutic vitamin. I. A study of its solubility 
from desiccated orange juice. E. B. Hart, H. 
Steenbock, and S. Lepkovsky. J. Biol. Chem 
1922, 52, 241—250. 

The antiscorbutic vitamin is soluble in 80%, 95% 
and absolute alcohol, and also in methyl alcohol’ 
but is insoluble in butyl alcohol, benzene, petro- 
leum ether, acetone, ether, chloroform, and ethyl 
acetate. Its solubility is greater in dilute than in 
absolute alcohol.— B. 8. 


Muscle; Effec^t of cold storage on the carnosine c 

(J., 1921, 672 a). It has been found that the car 
Gcmtest of meat decreases during cold store 
~W. 0. £ 


ro/aftia fatty acids [in silage]; Estimation of . 

G. Wiegner and J. Magaaanik. Mitt. Qeb. 
Lebensmittelunters. Hyg., 1919, 16 * 156—174. 
Biedermann’s Zentr., 1922, 51, 140 — 145. 

Fbom an equation showing the relationship between 
the relative amounts of water and acid in a distilla- 
tion residue at the beginning and end of a dis- 
tillation interval, a method is developed for the 
eetimation of volatile fatty acids in aqueous 
extracts of silage. {Cf. J.C.8., July.)— G. "W. R. 

Starches; Digestibility of raw rice, arrowroot, 

canna, cassava, taro, tree-fern, and potato . 

C. F. Langworthy and H. J. Deuel, jun, J. 
Biol. Chem., 1922, 52, 251—261. 

The digestibility of raw starches eaten, in some 
cases, in amounts as large as 250 g. a day was 
studied. Cassava, rice, and taro root starches were 
digested completely, tree-fern and arrowroot 
{Maranta arundinaceo) starches nearly coffi^letely, 
and commercial arrowroot {Zamia floridana), 
potato, and canna starches incompletely. There 
appears to he a direct relationship between the size 
of the starch granules and its digestibility, the 
smaller grannies being more readily digests. 

— E. 8. 

Egg a?5umm, sugars, etc., as emulsifying agents. 
Clark and Mann. See XVll. 

Trypsin. Eai. See XXIII. 

Patents. 

Dehydrators for fruits, vegetables and other foods. 

R. Rea. E.P. 180,806, 21.3.21. 

The material is conveyed in a series of trays on 
rollers through a drying tunnel, through whk^ hot 
air is drawn by means of fans. Temperature and 
air supply are controlled by me^ns of dampers. 
Trays are introduced at the cool end of the tunnel 
and witb^gawn at the hot end. If neoessary a pan 
of sulphur is placed at ihe air inlet to minimise 
oxidation and blackening of the material during 
drying. — A. Q. P. 

Fats; Treatment of edible — — . W. Douglas and 
Sons, Ltd., and J. 8. Nic<d. E.P. 181,077; 1.3-21. 
The colour, grain, and texture of lard or lard com- 
pounds are improved by forcing the fat in a tortu- 
ous path through a series of perforations and 
groovM in and spaces between two or more con- 
centric hollow cylinders from the exterior of the 
outermost cylinder to the interior of the inoennost 
cylinder, or vice versd. One of the cylindeia may 
be rota^ to increase the rubbing effect on the fat. 
The cylinders ma;^ be provided with circumferential 
grooves, with which some of the perforations com- 
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mtinicftto, and the edge* of some of the nooTes may 
be serratM. The apparatus is provided with a by- 
pass contrcdled by a cock in such a way that when 
the fat is not being collected it is returned to the 
pump from the casing enclosing the cylinders with- 
out passing through the latter. — H. C. B. 

Bread; Manufacivre of . W. Watson, D. W. 

Kent-Jones, and Woodlands, Ltd. K.P, 181,397, 
3.S.20. 

A. sHAIiL quantity of a harmless hypochlorite or 
“ chloro-hypochiorite ” such as the sodium salt 
(e.g., O'OOS to dOl pt. per 100 pts. of flour) or the 
calcium salt (e.p., O-OiS pt. of bleaching powder 
per 100 pts. of flour) is incorporated with flour, and 
the tieat^ flour m^e into a dough, which is baked. 

— J. B. 


Yeatt. E.P. 175,623, 181,076, and 181,293. See 

xvni. 


XIXB.-VATEB POBIFICATION; 
SANITATION. 

EnuiUbrium of iaae$ in permutUe. Qflnther- 
Scbulae. See VII. 

Patents. 

Filtration of liquids. [Sand fUten.j B. Bramwell. 
E.P. 181,044, 6.1.21. 

The sand is removed layer by layer from a foul 
filter bed, cleansed, and re-deposited in a neigh- 
bouring bed by means of a suction apparatus which 
automatically travels in both horizontal directions. 

A reverse current wash may be applied to the foul 
bed while this is being discharge. — B. M. V. 

Garbage reducer and diitdlator. P. L. Goodman. 
*TJ.S.P. 1,419,135, 13.6.22. Appl., 6.11.20. 

Refuse is distilled in a series of detachable retorts, | 
having removable dome-shaped heads, from which ^ 
the distillate is carried away to condensers. The j 
carbonaceous residues can be used as fuel in the i 
furnace. — A. G. P. 1 

Metaldekyde ; Burner for burning . Elek- ; 

trisithtswerk Lonza, and A. Bosch. E.P. j 
181,512, 23.3.21. 

METAimEHTDB moulded into the form of a candle is I 
placed in a vertic^ OTlindrical container and fed j 
upwards as it burns by means of a spring under 
compression at the bottom of the holder. A guard 
is placed over Uie top of the material to prevent its 
ejection from Ao burner, and the top of the holder 
is manufactured from non-conducting material. 

—A. O. 

Trade effluent and the like; Apparatiu for separat- 
ing the soiid matter from . T. Waite and 

T. Boldy. E.P. 181,071, 26.2.21. 

XX.-0BGAKIC PBODDCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Toads; Poisonous suhsianes of . H. WieWnd 

Sind R. AHe*. Ber., 1923. 55, 1789—1798. 
FuBTsm Aitempts to laolAte the poisonoxio materiA] 
from the skin cl the toed hafe led to an unexpected 
i^ult, since a more careful T^tition of methods 


that were previously successful (Wieland and 
Weil, Ber., 1913, 46, 3315) did not lead to tl» 
isolation of bufotalin. It appears that this is 
not present as such but is a product of the 
decomposition of the actual poison, bufotoxin, 
Ca.H„ 0„N„ m.p. 304®— 205® C. The isolation of 
the latter from the extract of the skins and the 
secretions of the glands is described in detail. 
Bufotoxin is hydrolysed by dilute acids to bufo- 
taiein, CjgHj.O,, and suberylsrginine. (Cf. J.C.S., 
August.)— H. W. 

Secale cornutum and so^caUed ergot substitutes, 
A. Tschirch. Schweix. Apoth. Zeit., 19!^, 6e, 
1—6. Chem. Zentr., 1922, *3, I., 1341. 

Thb action of ergot substitutes, such as CapseUa, is 
attributable to protein Recomposition products. 
Since protoinogenous aminee can be expec^ par- 
ticularly in the extracts of fungi which are rich in 
rotein, it is very probable that CapseUa which has 
een attacked by the fungus Cyclopus eandidus 
would be particularly active. TJutD, however, the 
conditions for the inception and course of the pro- 
tein decomposition can be controlled, the extracts 
of all ergot substitutes are at beet uncertain in 
their action and sometimes quite inert. Ihe flour- 
ing matters of Seeale comtUum, scleroxanthin and 
scelerythrin, have spectroscopically a certain 
relationship with red bacteria] colouring matters, 
and in adention a third colouring matter is present 
which after extraction of the surface layer with 
akoholic hydrogen chloride, alcoholic ammonia, and 
alcoholic sodium hydroxide is dissolved by concf - 
irated sulphuric acid to a red solution, which 
shows a broad, faint band between Xss540 and 
A =570. The solution in alcohol is yellow and shows 
only end ab^rption.*— O. F. M. 

Oapsulurin, a glucoside from jute leaf. H. Saha 
■ and K. N. Choudhury. Chem. Soc. Trans., 1922, 

121. 1044—1046. 

1 Matubed leaves of Corch^us capsviaris were ex- 
tracted with boiling water, the extract clarified 
with lead acetate and concentrated to a small 
bulk. The glucoside was precipitated with tannic 
acid, and after liberation with barium hydroxide 
and recrystaliisatimi it formed needle-shaped 
crystals, m.p. 175® — 176® C. This glucoside, cap- 
sularin, is not identical with oorchorin isolated by 
Kobert from the see^ of the same plant. It has 
the molecular formula [o]5=-23*6®, ai^ 

its penta-acetyl derivative melts at 194® C. It is 
very bitter to the taste, develops a red coloration 
with sulphuric acid, and on hydrolysis gives a mix- 
ture of d- and I-giucose. The second product of 
hydrolysis forma small needles, m.p. 185®, and givf 
with acetic anhydride, chloroform, and sidphuric 
acid a violet colour changing to green, a reaction 
characteristic of the alcohols of the 
series.—O. F. M. 

Cosfelm, a new glucoside from Castela Nieholsoni. 

If. P. Bosman. Chem. Soc. Trans., 1923, 121. 

969^-972. 

Thb active principle of Casteia NicKolsoni (K.O. 
Simarubacece) k a h^roecomc, optically active 
glucoside, castelin, C,,H„0,.3HaO. associated with 
a bitter principle, castelmarin. Castelin, white 
needles from water, m.p. 205® 0. (anhydrous), 
[b], = +63'9 in aqueous smution, is soluble in water 
<1 in 85 pts. at room temperature, 1 in 25 pte. at 
100^ C.), ethyl aJcoh<^, and cold conc^trated 
hydrochloric acid, and gives a violet coloratipn with 
concentrated sulfmurk acid. Castelamnin, 
its product of hydr<dy8i8, m.p. 240® — ^241® C., 
£«Jpa+59® C., gives no coloration with sulphuric 
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acid, and is lactonic in nature. The oeazone of the 
sugar constituent ie identical in appearance with 
glucosazone, and Kelts at 207® — ^209® C. — P, V. M. 

Glucosides; New . R. do Pazi. Gazz. Chim. 

Ital., 1922, 52, I., 429—431. 

The glucosides of 2-hydroxybenzylideneindene, 2- 
hydroxybenzylidenefluorene, and 2-hydroxybenzyl- 
ideneacenaphthcnone, prepared by condensation of 
faelicin with indene, fluorene, and acenaphthenone, 
respectively, in presence of sodium ethoxide, are 
described. (Cf. J.C.8., Aug.)— T. H. P. 

Amyroli; Isomeric . V. Paolini. Atti R. 

Accad. Lincei, 1922, 31, I., 374^377. {Cf. von 
Soden, J., 1900, 464; 1901, 64.) 

AVyrol, the alcoholic terpene compound occurring 
in the essential oil of Athyris balsamifera, may be 
separated into d-amyrol, b.p. 302°, sp. gr. 0 982 
at 15® C., [a]i, =+74°16', and i-amyrol, b.p. 2^°, 
sp. gr. 0'9^ at 15° C., -1®59'. Both com- 

pounds are dense, oily liquids of unpleasant odour. 
{Cf. J.C.S., Aug.)— T. H. P. 

Sulphonimides of the naphthoic acids; Isomeric 

: a contribution to the theory of didciyenie 

groups.. H. P. Kaufmann and H. Zobel. Ber., 
1922, 55, 1499—1508. 

Thz preparation of 2-naphthoic acid 1-sulphon- 
imide, 1-naphthoio acid 2-sulphonimide, 2-naphthoic 
acid 3-sulphonimide and 1-naphthoic acid ^sulph- 
onimide is described. The constitution of these 
compounds is closely analagous to that of saccharin 
from which they differ by having the benzene 
nucleus of the latter replaced by naphthalene. In 
their chemical characteristics they are very nearly 
allied to sacdiarin, whereas they are distinguished 
physiologically by having a pronouncedly bitter 
taste, which is still more marked in their freely 
soluble sodium salts. — H. W. 


Constitution and pharpwological action; Relation- 
ship between iit the case of benzoic and 

tropic esters of alkylamines. J. von Braun, 0. 
Brauusdorf, and K. Rath. Ber., 1922, 55, 
1666—1080. 


A SEMES of alkylamines of the types, 

H.N [CH,], OH, R,N [CH,]. OH, 

R:N [CH,],OH and R:N [CH,], OH 
have been prepared and the hydrogen atom of the 
hydroxy group has been replaced by the benzoyl and 
tropoyl residues. The benzoates of the y-alkyl- 
amines are generally more active physiologically 
than those of the d-hydroxy bases, whereas the 
reverse is the case with the tropates. With regard 
to the influence of the number of the members of 
the nitrogen ring, it is shown that the six- 
membered ring is the most active both with respect 
to the ansesthetising action of the benzoates and 
^e mydriatic and cardiac action of the tropates. 
The linking of carbon chains to the nitrogen 
Ting increases the physiological action but only to 
i remarkably slight degree. The union of an 
aromatic ring with the monocyclic nitrogen ring 
diminishes the physiological action but an exact 
comparison is difficult in these cases and the effect 
IS not very marked. {Cf. J.C.S., August.)— H. W. 


Cholesterol; Some new colour reactions of 


teoLEBi^L dissolves in arsenic trichloride to 
pmk solution changing to cheny-red; isocholestei 
SoW “bait-blue solution changing throu; 
violet, purple, and dark red to dark gree 
phyrosterol, however, dissolves to a colmrtr 


solution. The cotours are discharged by the 
addition of solvents such as benzene, toluene, and 
chloroform. T^ (xfloiir reactions are also obtained 
with hot solutions of arsenious oxide in concen- 
trate hydrochloric acid, but are not so permanent 
as with the anhydrous chloride. Ckiloured solutions, 
which are not, however, sufficiently charaoteristio 
to be used for distinguishing between the sterols, 
are also obtained with certain other acid chlorides 

— E. 8. 

Rroteins; The natural . J, SehaviouT of 

Marine dioxide towards organic substances. E. 

Schmidt and K. Braunsdorf. ^r., 1^, 55; 

1529 — 1534. 

The behaviour of substances closely allied to the 
natural proteins towards chlorine dioxide has been 
investi^ted by the method described previously 
(J., 1921, 764 a), except that the final addition of 
reagents to the solution under investigation is made 
in the sequence, 2N sulphuric acid (3 c.c.) 2JV 
aqueous potassium iodide solution (I'S c.c.), water 
(2 — 3 c.c.). The substances are considered as stable 
towards the reagent when the chlorine dioxide con- 
tent of the solution is not diminished by more than 
2% after periods of 24, 48 or 72 hours in the 
different instances. The following are stable; — 
Amino-acids and their derivatives (urethane 
glycine, glycine hydrochloride, ethyl aminoacetate 
hydrochloride, aminoacetonitrile sulphate, glycine- 
amide hydrochloride, phcnylaminoacetic acid, hip- 
puric acid, betaine, creatine, alanine, phenyl- 
alanine, valine, leucine, aspartic acid, asparagine, 
glutamic acid, serine, hydroxyproline, taurine,’ 
glycylglycine hydrochloride, Icucylglycine, trigly. 
cine); amines and their derivatives (tetra- and 
penta-raethylencdiamine hydrochlorides, a-amino- 
propane-^-ol oxalate, guanidine hydrochloride 
tetramethylammonium chloride, choline hydrol 
chloride); amides and their derivatives (acetamide, 
chloroacetamide, propionamide, phenylacetamide 
Mimethyloxamide, urea, biuret, hydantoin) ; imides 
(gjutanmid^, phthalimide); polynydroxy aicohols 
(glycol, glycerol, mannitol, carbohyoratoa, inositol); 
mono- and poly-basic acids (acetic, chloroacetic, 
ot^ric, benzoic, oxalic, and adipic acids, trilaurin, 
tristearin, a-crotonic acid, maleic acid and ite 
anhydride, futnaric acid); hydroxyacids, esters 
(ethyl lactate, tartaric, citric, and quinic acii); 
nitrijes (acetonitrile, benzonitrile, ethylene di- 
cyanide); cyclic compounds (benzene, naphthalene, 
cyclohexane, pyridine sulphate, quinoline hydro- 
chloride, piperidine hydrochloride, /?-nitroanethol). 
The following substances are attacked by chlorine 
dioxide: — Amino-acids and their deriratirea (tyro- 
sine, N-benzoyltyrcexne, d.4-dibydroxyphenylalan- 
ine, tryptophan, histidine hydrochloride, cystine) ; 
mono- and poly-hydroxyphenols; unsaturated car- 
wm compounds (cyulohexene. aliyl alcohol, anethol, 
cinnamyl alcohol, cinnamaldahyde, oleic acid, tri- 
olein, uric acid, furfural, indcHe, /8-methylindo1e) : 
carbon sulphur compounds (mercaptane, ^alkyl 
disulphides, compounds such as thiourea). Histo- 
Ic^mally, a solution of chlorine dioxide in acetic 
acid 18 very useful for the removal of stains dtte to 
melanins from tissues, without in the least afPecting 
their anatomical features. — H. W, 
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sulphate in 

Chem., 1922, 14, 624--626. 

.^ODT 200 c.c. of distilled water is boiled down to 
about c.c. and to the hot solution 0*2 g. of the 
followed immediately by 10 c.c. of 
^/1 hydrochloric acid, or sufficient completelv to 
dissol^ve the precipitate which first forms. Tfao 
liquid is then boil^ down to 50 c.c., diluted with 
watOT to 150 C.C., heat^ to boiling, and the 
sulphate precipitate^by the additiem of 15 c.c. of 



609a 



0'05 molar barium chloride. The results obtained 
by this direct meth(^ are lower than the amounts 
found by the method of Raiziss and Falkov (J., 
1921 320 a), but it is considered that the latter are 
too iigh owing to oxidation occurring during the 
precipT^tion and hltration of the foranaldehyde- 
gulphoxylio acid derivative which is involved in this 
method. The amounts of sulphate found calculated 
as Na^O, varied, in 34 samples from 10 different 
manufacturers, from 1*4 to 17*6%, averaging 1*70 
to 5*82% for each series.-^. F. M. 

Alcohol for use in the prepdration of perfumes and 

cosmetics; Snhstances for denaturing . 

Reic^monopolamt fUr Branntwein, Qiem.- 
Zeit., 1922, 46, 476. 

The use of the following substances is allowed for 
the purpose of denaturing alcohol : diethyl phthal- 
ate, 2 1., turpentine oil, 1 1., or thymol, 1 kg., per 
100 1. of alcohol. — W. P. S. 

AUgl alcohol. Conversion to glyceryl chloro- and 
hromo-hydrins. J. Read and E. Hurst. Chem. 
Soc. Trans., 1922, 121, 989—999. 
Gitckbtl-^-monohaloqeno- and /^-dihalogeno- 
hydrins, the former in predominating amount, are 
formed by the action of cold chlorine water and 
bromine water respectively on allyl alcohol. The 
monobromo-derivative is obtained in 60% yield by 
passing a current of air laden with bromine vapour 
into a mechanically stirred solution of allyl alcohol 
in water, neutralising the product with sodium 
carbonat^ saturating with anhydrous sodium 
sulphate, and extracting with ether. The 
dibromohydrin is isolate simultaneously, repre- 
senting about 44% of the final product, and is only 
separated by prolonged fractional distillation. A 
preferential formation of dibromohydrin amounting 
to 72*9% of a mixture representing 88% of total 
bromhvdrin obtainable, is produced by treating allyl 
alcohol in its own weight of water with liquid 
bromine under the same conditions. The action 
between allyl alcohol and chlorine water is much 
more vigorous and hence more difficult to control. 
Only 112 and 10‘8% of mono- and dichlorohydrins 
respectively can be isolated. — P. V. M. 

Tertiary ethylenic alcohols (linaJool type); Conver- 
sion of into primary ethylenic alcohols 

{geraniol type). R. Toequin and S. Wouseng. 
Comptes rend., 1922, 174, 1711 — 1713. 
DiAiXYLViNYLCARBiNOi.8 of tho general type, 
HO.CHR'.CH:CH„ readily undergo isomerisation 
when heated w'ith glacial acetic acid at 100® — 115® C. 
for 15 hours, giving >v-dialkyUllyl alcohols of tho 
type, CRR'*CH.CH,OH, which by controlled oxida- 
tion give the corresponding jff^-dialkjlacraldehydes 
and on further oxidation the ketones R.CO.R'. 
(17. Aug.)— W. G. 

Lactic acid; Method for the estimation of small 

amounts of . S. W. Clausen. J. Biol. 

Oiem., 1922, 52. 263-280. 

The method of Von FUrth and Charnass (J., 1910, 
903) is slightly modified. Lactic acid is decom- 
posed either by acid permanganate at 95® C. or by 
60% sulphuric acid at 140® C., the aldehyde pro- 
duced being carried by a current of air into excess 
of sodium bisulphite. The excess bisulphite is 
removed by addition of iodine, the end-point being 
adjusted to a definite blue to starch. Saturated 
sodium bicarbonate is then added until the blue 
coloration is just discharged, and the sulphite of 
the aldehyde-bisulphito compound titratw with 
saturated iodine, Ae end-point being determined 
by a l||ank control. The errors whicn ansa when 
the me^od is applied to blood or urine jany be 
reduced, but not entir^d eliminated, by first 


extracting the lactic acid from the protein-free 
filtrate by ether, using a special extraction appa- 
ratus. — -E. S. 

Oxalic acid: Oxidation of [by permonyanafe] 

in the absence of other acids. J. C. Witt. J, 
Phys. Chem., 1922, 26, 435-446. 

Oxalic acid may be titrated with potassium per- 
manganate without the addition of another acid, 
the oxalic acid functioning both as reducing M^nt 
and acid W 

2KMnO.+8H,C,Or»' 

KAO*+2MnC,O,+8H,O+10CO,. 
The end-point is marked by the appearance of a 
turbidity, followed by a sli^t permanent precipi- 
tate, and is affected by the temperature of titra- 
tion, the concentration, and the presence .of 
electrolytes. (Cf. J.C.S., Aug.) — J. S. G. T. 

Acetic anhydride; Analysis of . C. E. Sage. 

Perf. Essent. Oil Rec., 1922, 13, 172. 

In the method described by Reclaire (J., 1922, 519 a) 
for the estimation of acetic anhydride the phenql- 
phthalein used as indicator seems with certain 
samples to be peculiarly insensitive. The actual 
cause of this is obscure, but the peculiarity seems 
to run parallel with the development of the 
iodoform reaction when the sample in question is 
tested with sodium hydroxide and iodine. The un- 
known impurity giving this reaction may he traced 
back to the original acetic acid from which the 
anhydride was prepared, and it seems to be asso- 
ciaW with faults in odour which sometimes develop 
in products prepared from the anhydride, e.p., 
aspirin and synthetic “acetyl^’ perfumes. This 
insensitivenesa of phenolphtbalein may he overcome 
aivd a sharp end-point obtained if the titration is 
made by adding an excess of 3^/2 potassium 
hydroxide, allowing to stand for some time in the 
cold, until hydrolysis is complete, then adding a 
known quantity of .V/2 acid and finishing off the 
titration with more V/2 potassium hydroxide. By 
this procedure errors due to heating under a reflux 
condenser will also be eliminated.-^. F. M. 

l^hotocatalysis. 11. Photosynthesis of nitrogen 
compounds from nitrates and carbon dioxide. 
E. C. C. Balv. I. M. Heilbron and D. P. Hudson. 
Chem. Soc. Trans., 1922, 121. 1073—1088. 

! Activated formaldehyde, such as is photosynthetk- 
1 ally produced from carbon dioxide and water under 
! the influence of ultraviolet light or visible light in 
j presence of a photocatalyst, reacts rapidly with 
j nitrites with the formation of formhydroxamic acid, 

I the reaction taking precedence to the polymerisa- 
j tion of the formaldehyde to reducing sugars. Photo- 
I chemically activated formaldehyde possibly has the 
i constitution H.C.OH, and its union with potassium 
i nitrite would take place as follows: — 

H’C'OH HCOH 

H-C’OH+0;N*OK == Ij 11 +0 

j 0:NOK N'OK 

j Formhydroxamic acid marks the first step in 

1 synthesis of the nitrogen compounds found in the 
! plant, and it reacts further in various ways with 
j activated formaldehyde to give o-amiuo acids and 
j nitrogen bases, these condensations taking second 
! order of preference, all excess of activated formalde- 
: hydo polymerising to hexoees. The photosynthesis 
of the nitrogenous compounds from formhydroxamic 
acid is extraordinarily rapid and soon goes far 
beyond the. formation of simple compounds, the 
amino acids, pyrrol and pyridine derivatives con- 
densing further to xanthine bases and substances 
of an alkaloidal nature. Two different alkaloids 
were isolated in this way, one a volatile oil with 
an odour resembling t<H>acco. and the other a 
solid of low melting point ana an odonr eff burnt 


feathers. Both formed crysteJiine saJfcs and ^Fe 
positiFe teste with alkaloidal reagents. Positive 
evidence was also obtained of the formation of at 
least one substituted amino acid resembling 
histidine in its reactions. The photoB 3 mthesi 8 of 
proteins would represent one stage further in the 
process, ’Uthongh positive evidence of their forma- 
tion tn vitro has not been obtained. — G. F. M. 

Urea; Synthesis of — - from ammonia and carbon 
^xide. N. W. Krase and V. L. Gaddy- J. 
W. Eng. Chem., 1922, 14, 611—616. 

E£FS]^p££NTs were mai& on the synthesis of urea 
from ammonia and carbon dioxide using a small 
experimental plant. The process finally developed 
consisted in preparing an initial charge of 
ammonium carbamate by condensing a mixture of 
a&monia, carbon dioxide, and about 1% of water 
vapour in a condenser maintained at about 25® C. 
and provided with a rotating scraping blade. The 
carbamate charge is formed by pressure into 
briquettes of such size as to fit easily into the auto- 
clave, which is kept continuously at 150® C. The 
density ef packing of the charge in the autoclave 
was found to influence greatly the percentage con- 
version into urea, a density of ^ g. per c.c. 

being suitable. High temperatures also favourably 
influence the yield, but the great pressure 
generated sets a limit to the temperature which 
can in practice be employed; 150^ 0. involving 
pressures of 1200 — 1800 Ib. per sq. inch, is 
therefore as high as can conveniently be utilised. 
Heating is continued for 4 hours. The liquid con- 
verted charge containing about 40% of urea is 
slowly released into a still, and the unconverted 
ammonium carbamate distilled off at about 55® 0. 
in a current of carbon dioxide, and recondensed to- 
gether with additional ammonia to form a new 
charge of carbamate.— G. F. M. 

Water, alcohol, *and ether; Specific gravities and 

refractive indices at 15® C. of mixtures of . 

A. Sanfourche and A, M. Boutin. Bull. 8oc. 
Chim., 1922, 31, 546—551. 

The specific gravities and refractive indices at 
15® 0. of a large number of mixtures of water, 
alcohol, and ether in varying proportions are 
tabulated and the results are also shown in tri- 
angular diagrams. — W. G. 

u 

Spirit of camphor; The system camphor-alcohol^ 

water in relation to the titration of , K. 

Scheringa. Pharm. Weekblad, 1922, 59, 389—^ 
395. 

Fboh the results of tests in which solutions of 
camphor in alcohol were treated with water until 
a permanent separation occurred, and the increase 
of weight determined, it is shown that many differ- 
ent mixtures can be prepared to satisfy the require- 
ments of the Butch Pharnucopoeia, and that in 
analysing camphor spirit as recommended by titra- 
tion with water, the temperature must be kept 
between 20® and 25® C., and the amount of camphor 
which can be added and held in solation at 15® C. 
should be specified. — S. I. L. 


Essential oil of Myrica Gale. M. Schoofs. J. 
Pharm. Belg., 1921, 3, 769—773. Chem, Zentr., 
1922, 93, I., 1340-1341, ’ 



r&iue iS'lS, combi^ akobols t'SX, linalfl acetate 
5'73%, free afool>owT'0§%, iodine valna 56’70. 

— G. F. M. 

Lantana Camara; EtseiiHal oil of . K. L. 

Mondgill end P. N. Vridbachalam. Perf. Eseent. 
Oil Rec., 1923, IS. 178—174, 

Th£ ^ential oil of Lantarm Catnara, a wild elirab 
growing on waste lands in Bootherb India, was 
isolated by steam distillation, with a ^eld of about 
0'2%. It is a greenish-yellow, slightly fluorescent 
oil, having an odour recalling that of sage. It is 
soluble in 5 vols. of*97% alcohol, and has the 
following characters : — Sp. gr. 0'8842 at 30° /4° C., 
[a]i,’“=+14‘7°, n=l’4899, acid value 1'8, saponif. 
value 4'6, acetyl value 83’4, aldehyde content 2'4 % . 
On repeated fractionation three fractions were 
finally obtained: 55°— 75° C. at 12 mm* 13 % by 
volume; 75°— 125° C., 8%; and 125°— 13(P 0. at 
12 mm., 74%. The first fraction proved to be 
1-a-phellandrene. The second fraction contained the 
odoriferous principles of the oil^ and from the 
constants these a^ear to be mainly an aldehyde 
and an alcohol, third fraction was mainly a 

hicyclic sesquiterpene closely resembling caryo- 
phyllene, although the solid caryopfayUenic alcohol 
could not be obtained. On distilling this fraction 
under ordinary pressure the distillate differed con- 
siderably, particularly in rotation, from the 
original. The change does not appear to be simply 
a raceniisation. — G. P, M. 

PSTSUTS. • 

Synthetic camphor; Manufactvre of Jj, and 

E. Darrasse and L. Dupont. E.P. 164,867, 6.6.21. 
Conv., 9.6.20. 

A SOLVENT such 88 chlorinated hydrocarbon, turpen- 
tine, and anbydroue oxalic acid are heated togetW 
to the boiling point of the mixture, whereby bornyl 
oxalate is produced, the reaction taking place 
rapidly in the absence of inorganic chlorides. The 
bornyl oxalate is rapidly saponified by an aqueong 
solution of soda. It can be separated from the 
small quantity of uncombined turpentine by dis- 
tilling off the latter. The reaction takes place most 
rapidly in tetrachloroethane eolution. — H. C. R. 

Medicinal compound Ireduced araroha cxtraef] 
and method of producing the same. J. F. Scham- 
berg and G. W. Baiziss, Assrs. to Dermatological 
Research Laboratories. U.S.P. 1,417,771, SO.5.22. 
Appl., 21.4.20. 

The omorphous powdered extract of araroha is 
dissolved in acetic acid and treated at the boiling 
point with metallic tin and hydrogen chloride. The 
reaction being completed, the solution is filtered and 
cooled, after removal of the acetic acid. The product 
separates out in minute yellow crystals, m.p. 
190° C. ; it is slightly soluble in ether and methyl 
alcohol, more soluble in active acid, chloroform, 
benzene, .and ethyl alcohol. — G. F. M. 

Urea; Producing from cyanamide. E. Lie. 

U.S.P. 1,419,157, 13.6.22.* Appl., 10.6.20. @ 

See E.P. 170,329 of 1920; J., 1922, 391 a. ^ 

XXI. — PBOTOGBAPHIC NATEBIAU AND 
PBOCES^. 

Light sensitivity; Interpretation of in photo- 

graphy. T. Svedberg. Phot. J., 1922, #2, 310- 
320. 

The author discusses the application of Einstein’s 
law of the photochemical equivalent .to various 
photochemical reactions, and to the pi^iAlar case 
of the photographic n||pcees. He dram a diitinc- 
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tiim betmen p£tt»4BiintireD«n) Krain^eneitive. 
ness, and aeiuitiTeness of the silver halide material 
of the gnun. A description follows of some of his 
prerioos statistical work on the occnrrence and 
distribution of developable centres in the grains 
and of experiments which ^rovo that in the case 
of the small spherical grains of a slow emulsion 
these centres are distributed on the surface.— W C 

IPhotogtaphie'] reduction with ammonium ner- 
rutphaie; Action of eoluble chlorides and bromides 
Sheppard. Phot. J., 1922, 62, 

321 — 333 . 

Ths characteristic differential reducing action of 
ammonium persulphate is not necessarily due to 
the prMence of chloride ions. The presence of low 
concentration of silver ions and of acid reduce the 
inaxinmiff rate of reduction, but do not eliminate 
the differential action of low densities. Bromide 
has no greater effect than chloride. The experi 
mental evidence teems to favour the “ dispersoid ” 
theory of Luppo43ramer rather than the “cata- 
lytic theory. The results obtained on reduction 
with ammonium persulphate are compared with 
those obtained by Higson (J. 1922, 2»4 a) with 
pota^ium persulphate. The effect of acid concen- 
tration on the reaction velocity is discussed, to- 
gether with the actual mechanism of the reaction 

C. 

Patents. 

[Ph<^ograpKic]i negatives; Process for the manu- 

jaecure at from opaque originals. M Ull- 

mann. |kp. 156,691, 7.1.21. Con^T.l.^’. 

In the manufacture of negatives for photo- 
lithography from originals that do not allow light 
to pass through them, , the chromate colloid coating 
|s rendered insoluble in and impervious to water, 
by tr^tment with salte or basic or acid dyestuffs, 
e.g., by dyeing in a dilute soliflion of pentamethyl- 
p-roMuiline and then bathing in a dilute aouetms 
solution of diaminostilbene-disulpho acid dmhenol 

— W. C. 

Gelatin prints^ plates; Process for the production 

ConvTi;-9.S^- 

A PBINTINO reKef surface is produced by exposing a 
J P’®** “ n4ati?e, thus 

to become hardened or 
a ’ treating with water to swell the nn- 
exposed parts, and siftsequently exposing to dry 
heat to evaporate the water absorbed by tbe 

Towe^r*^^ J*"® parts to sink 

lower than the hardened exposed parts. W, C, 

/“'• ^-ray photography. 

N. B. Luboshey. E.P. 181,087, 2.3.21. 

A ^YKa of intensifying screen material (e g 
calcium tun^tate) ii*#nclosed between the sensitive 
emulsion and the glass or film support, and forms 
part of the photographic plate or film. 
The material may be of ttsi“ single ” or “ duplex ” 
former (the glass or film support is 
«’rth intensifying screen 
^the “’/“I the sensitive emulsion is laid. 

of the support 

to ®" ‘“teosifying screen coatingf and 

ra each of these coatings le applied a layer of sensi- 

ua7ed®T‘““£- As or filmfthus p7t 

pared may be encloseiWithin light-proof envelopes 
of op^ue material c^ with intensifying K?l^n 
maten^ on one or both'sides of one or Q S 
dlvehlnmonf*’®'?**® ®"''f '°P«s being removed before 
mav b™ P,’**®® “ described 

thtTiSIfi additional screen or screens affixed to 
surface or surfaces by means of 
adhesivS^mibstances which allow of the rom“al of 
the screw or screens withoateretting. (Reference 


SS; >,•» * «k,‘*-^r3srs.1 

181.460, 10.3.21. ■ 

The floor space occupied by the drying aonaratu, 

J? ®"'^ “tf'rr fabrS after roateW 

IS reduced to a minimum bi^assing the paner 
sensitising over a stationl® heated t^Tirl^d 
the radiator, the uncoated side of the parer* ^ng 
in direct contact with the heated radiator burface 
^ the event of sensitisers being used which wrald 
be injury or prevented from sliding by dir^ 
contact of the paper with the radiator® an endlS^ 
revolving band of canvas or other material is inter- 
posed between the radiator and the paper.— W. C. 

XXII.— EXPLOSIVES; HATCHES. 

Nitrocellulose ; Behaviour of on heatino mieh 

water under pressure. A. Logotoells and G 
nf fco.^- Sprengstoffw.; , 

he“atW^‘it*^in ^ nitrocellulose can be increased by 
“hating it in an antoclave with water Tbo 
maximum stability is usually reached after'one^or 

eteeer2 a7m ^ not 
exceed 2 atm., or decomposition of the fibrous 

i7d a ’rtth loss of nitrogen 

and a lowering of the temperature of explosion.® 

— H. C. R. 

XXIIL-ANALYSI6. 

Gutbier, J. Huber, and 
W. Schieber. Ber., 1922, 55, 1518—1523. 

The apparatus consists of a wooden disc supporting 
a of glass rods in the form of 

a hollow cylinder. The membrane is passed over the 
and secured in its natural folds to the 
w^en disc. A stirrer is placed within the vessel 
which IS mounted in juch a manner that the f^e 
The f'^er can be rotated in opposite directions. 

iar*^ +b‘''® b inverted, tubulated 

idmift^*7h°"®^f of which water is 
^ i ^® “““'hd by coils 

h" i®’’’ ®"‘^ theleTel of the water and 
Its discharge are governed by a lever arrangement 
Comparative experiments show the dialyser to be 
much more rapid m Its action than those of Graham 
or Zsigmondy and Heyer(J.,1910, 1249). In a'ddition 

eh.r following advantages are 

of fxternal air from the internal 
‘Wd, from which however, samples may be readily 
token ; small liability to change in volume, particu- 
larly to dil ution of the internal liquid; great safety 
in action, t|M|| only a single piece of parchment 
IS used; siflPe method of securing a continuous 
change of the external water; the possibility of 
toalysis at raised or lowered tei^eratures without 
•omplicated arrangements.- H. W. 

Sampli^ ^orn.-KeUogq’s . J. w. Kellogg. 

J. Ind. Eng. Chem., 1922, 14, 631. ^ ^ 

A irew type of horn for obtaining oflfcffi samples of 
fo^stuffs, fertilisers, etc., for analysis consists <rf 
a brass tube 315 mchto lo^ and 1* inches internal 
diameter, which can b^disjointed in-the middle so 
as to be less cumbersome to carry about. The upper 
section has a four-inch handle, and the threaded 
end 15 protected y th a screw-cap. The lower sec- 
tion has a bevoUld, sharpened, knife-ecfeo point 
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which is protected with a cap. Slots run Jongitadw- 
ally down tube, one edge of which is sharpened, 
which aids in forcing the sample into the horn. The 
sJots are ^ inch in width, and are designed especially 
to facilitate the removal of the sample with -a 
8patuIa.w-G. F, M. 

Micro-analysis; Furnace and burner for use in . 

E. Diepolder. Chem.-Zeit., 1922, 46, 455. 

A BUBNEB for uae in mkro-chcmicai conifauatioDs 
consists of a T-shapcd tube; the gas is admit^ 
throiyjb the verticw which is provided with 

an aW inlet and re^uator, whilst the horizo^al 
arm is perforated and constitutes the burner. The 
perforations may be closed separately so that the 
number of flames may be regulated at will. 

— W. P. S. 

Pj/crM)»iefrv* It* Saar. Chem.-Zeit., 1922, 46, 
433-435. 

Tables and formul® are given for calculating 
specific gravities determined at one temperature 
into sinfilar values at another temperature. 

— W. P. S. 

Soxhlet apparatue; Extraction of small quantities 

of liauids in a . H. Handorf. Z. angew. 

Ohem., 1922, 35, 257-258. 

The liquid to be extracted is placed in the inner 
tube (see Figs.). If the liquid is extracted by a 
solvent lighter than itself, the condensed solvent 


Fig. 1. 


Fig. 2. 


drops into the funnel(Fig.l) and rises in drops from 
the rose through the liquid. If the liquid is extracted 
by a solvent heavier than itself, a snort funnel end- 
ing in a capillary rests ou^the top of the tube 
(Fig. 2), and the condensed solvent falls tbreggh 
the liquid and rises in the inner tube. Tbo 
apparatus is suited for the extrac^n of liquids 
containing collpidal substances. — HJ k 

Aluminium and iron; Separafion of by means 

of o~phenetidine. K. (ialupny and K. Breisch. 
Z. angew. Cheni., 1922, $5, 233 — 234. 

Fergus salts are not affected by o-phenetidine, 
whilst aiujjnnium salts are precipitated completely 
by this r^Jent. To ensure reduction of any ferric 
salt present, the solution containing iron and 
aluminium salts is acidified slightly with hydro- 
eUwm acid and treated ftw 10 mins, with a current 
of hydrogen sulphide; carbon dioxide is then passed 
tbroi^h the solution until all excess of hydrogen 
snlphide has been expelled. Ammonium carbonate 
18 added until a precipitate to™; this is dissolved 
by adding a email quantity oPdilute hydrochloric 


acid, and the mixtate is treated with «d eioass of 
5% alcoholic o^phenetidme soInUon. The dask is 
closed, the mixture lieatod at 60® C., and the pre- 
cipitate collected, ignited^ and weighed as AJ,0,. 
To determine aluminium m the presence of copper 
and other metals, the copper must he separated 
electrolytically, the iron and aluminium then pre- 
cipitated as basic acetates, the latW dissolved in 
dilute hydrochloric acid, and the aluminium preci- 
pitated from this solution as described* — W. P. S. 


Manganese; Deterra^ation of . L. W. 

Winkler. Z. ange^Chem., 1922, 35, 234—235. 
The method described previously (J., 1921, 607 a, 
751 a) for the determination of cadmium as phos- 
phate may be applied to the determinati^ of man- 
ganese; 1 mg. is deducted from the wei^t of the 
precipitate (mtained when the latter wei^s from 
0*2 to 0*3 g. Sodium chloride must not be present in 
tho solution, bub potassium chloride does not 
interfere. — W. P. $. 

Magnesium; Colonifnetric method for the estima- 
tion of small aments of . F. S. Hammett 

and E. T. Adam^ J. Biol. Chem., 1922, 52, 
211—215. 

The 'method is designed for application to urine, 
blood, and tissue extracts, and is a modification of 
Kramer and Tisdall’s method (J. Biol. Chem., 1921, 
48, 223). The precipitate of ammonium magnesium 
phosphate obtained in the latter method ks dis- 
solved in If/ 100 hydrochloric acid aiA the phos- 
phorus estimated coloriraetrically * Bell and 
Doisy’s method (J. Biol. Chem., 1920, 44 , 56). The 
amount of magnesium is then calculated from this 
result. — E. S. 

Potassium ferrocycq^ide ; Poteniiometric titrations 

by means of . 11. Potentiometrie iitraiion 

of zinc. I. M. Kolthoff. Rec. Trav. Cbim., 1922, 
41, 425—437. 

The results obtained in potentiometrie titration of 
* zinc by means of potassium ferrocyanide solution 
«!are reliable, and the method is convenient in 
Although tho method is applicable at 
'dfidinary temperatures, it is quicker at 70° 0,, and 
at the higher temperature the change in potential 
is more marked. As previously mentioned (J., 1922, 
485 a), fcrricyanide should be added to-tAO ferro- 
cyanide solution; the quantity recommended is 1 g- 
per litre. The molecular concentration oFtbe ferro- 
cyanide used was ^V. The best results are obtained 
in weak acid solution; 1 or 2 c.c. of 4N sulphuric 
acid is suflicient, and excess should be avoided, as 
the solubility of the precipitate of potassium zinc 
ferrocyaiiide is thereby increased, and this causes a 
decrease in the change of potential when the end- 
point is reached. Results (^toined in neutral sohi- 
tion arc from 1% to r5% feo low. At ordinary 
temperatures the presence of a quantit^j^ of potas- 
sium sulphate or ammonium sulpnate gives results 
which are usually about 0^% too high. The^ttcr 
salt at 70° C. introduce error in the o]|^sitc 
direction, as does ammonium chloride at oramary 
temperatures. The titration of ferrocyanidc by 
means of zinc may also be carried out wifii speed 
and accuracy by the potentiometrie method. 

— H. J. K. 

Arsenic; Colorimetric dS^minaUon of 

means of ^utmne molybdate. D. Chouchak. Ann 
Cbim. Analyt., 1922, 4, 138—142. 

Quantitieb of arsenic as small as O'OOOCS mg. yield 
a turbidity with quinine molybdate reegMit. The 
ai^nic solution under examination is'tiMwtod witii 
nitric acid, evapor^ed to dryness, and &e residue 
treated with 0*5 e. gm 17'6% nitric acid, 4*5 c.c. of 
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crater, aaSl 20 c.c’. of qnimne molybdate reagent, 
"nie turbidity OT <^afescence produced ia compared 
with that given by a known quantity of arsenic 
under similar conditions. The reagent, which is 
saturated with quinine arsenomoJybdate, is pre- 
pared by dissolving O'S g. of quinine hydrochloride 
in 10 c.c. of water, adding 5 c.c. of arsenic acid 
solution (conl^ining O'Ol mg. of arsenic per c.c.), 
10 c.c. of 17’6% nitric acid, and 1 c.c. of sodium 
molybdate solution (3;5 g. of sodium carbonate and 
9‘5 g. of molybdic acid per 100 c.c.). After a few 
minutes the mixture is d^ted to 120 c.c. and 
filtered through a filter-pi^r washed previously 
with dilute nitric acid and hot water. In the 
presence of heavy metals a preliminary separation 
of the arsenic by dktillation with hydrochloric 
acid, potassium bromide, and hydrazine sulphate 
is necessary. The distillate ia then oxidised with 
nitric acid, evaporated to dryness, and the test 
applied to the residue. — W. P. S. 

Mectrolytit; Rapid without rotating slee- 

trodea. G. Edgar and R. B. Purdum. J. 
Amer. Chem. Sec., 1922, 44, 1267—1270. 

Ripin electrolysis may be carried out without the 
use of rotating electrodes if the solution is stirred 
by means of a current of air. An apparatus is 
described for such analysis. The cathoder is a 
platinum gauze cylinder in the centre of which is 
a spiral platinum electrode. The electrodes are 
contained in a glass tube, 31 mm. diam., to which 
are fealed three glass “ air lifts ” connected in a 
single tulKat the bottom and entering symmetri- 
oaliy about halfway up the wide tube, the seals 
being made tangentially. When air is forced into 
the apparatus half filled with liqui^ both vertical 
and rotational stirring is effected. Experiments on 
the electrolytic determination of copper, zinc, iron, 
and nickel are described which show that the results 
obtained with this apparatus sire equally as good as 
those obtained with rotating electrodes. — J. F. 8. 

Adsorption of iron by precipitates of manganese 
dioxide. M. Geloso. Comptes rend., 1922, >74, 
1629 — 1631. (Cf. Nicolardot and others, J., 

1920, 351s.) 

Whbn manganese is precipitated .as its dioxide by 
the addition of ammonium persulphate to an acid 
solution of manganese sulphate containing some 
iron salt, the amount of iron adsorbed by the pre- 
cipitate varies directly as the concentrations of the 
iron and manganese and inversely as the acidity of 
the solution. The presence of ammonium sulphate 
does not affect the results. The iron adsorbed is 
mostly in the form of hydroxide. — W. G. 

Permanparuite ; Oxidation of tnanganese to in 

alkaline solution. J. Heslinga. Chem. Week- 
blad, 1922, 19, 274. 

As little as 0'005 mgVof manganese may be detected 
by oxidising to permanganate in boiling solution in 
presence of bromine water, potassium hydroxide, 
aiuL excess of coppeie. sulphate. The coloration 
dMMps immediately. ' The reaction is not snitable 
the colorimetric estimation of manganese. {Cf. 
J.O.8., August.)— 8. I. L. 

Radium; Direct determination of small quantities 

• of by the penefrafinq rays. B. Szilard. 

Comptes rend., 1922. >74. 1695—1096. 

Thb electrometer pr^wusly described {ibid., 1922, 
174, 1618) has been modified so as to provide a port- 
able instrument working without either a high- 
tension battery or a projwtion mirror. By means 
of it rapid measurements can be made of the 
penetrating rays. The sensitiveness of the instru- 
ment corresponds to lO'* U.B.S. Working with 
500 g. of material containin|t ICT’ g. of radium per 
g. the results were accurateim within 2‘5% . — W. G. 


Cya/nogen; Determination of . H. Yanagisawa. 

Yakugakuzasshi (J. Pharm. See. Japan), 1922, 
No. 483, 369—377. 

Thb cyanogen compound is heated with dilute sul- 
phuric acid in a seal^ tube at 200° C. for 4 boars, 
whereby cyanogen ia converted into dinmonia. 
After cooling the resulting mixture is render^ 
alkaline with caustic soda, distilled into N/4 sul- 
phuric acid, and the excess of acid titrated with 
N /4 ammonia as usual. — K. K. 

Precipitates • Carrying doStrof soluble by 

. P. Dutoit and B. Qrooet. J. C^im. Phys., 

1922, 19, 328—330. 

Thb carrying down of soluble salts by precipitates 
is explained as due to the adsorption of th^e sub> 
stances on the surface of the precipitate, whereby 
the soluble substance locally attains a value which 
excee^ its solubility product. This is prevented 
by stirring the solution very rapidly during the 
addition of the reagent, and in this way very good 
quantitative results may be obtained. (Cf. J. CT S.. 
Aug.)— J. F. 8. • 

Crosesj l}etermination of suspended impurities w 
. W. W. Scott. J. Ind. Eng. Chem., 1922, 

U, 433-433. 

Dust particles or liquid mist in gases can be 
detected by their visibility in a beam of solar or arc 
light. The observation is best made in a direction 
towards the source of light. A filter of loose dry 
asbestos, 2 in. thick, effectually removes liquid or 
solid matter. The estimation of liquid suspended 
in gases, for instance, sulphuric acid in contact 
process gases, may be carri^ out by aspirating the 
gas through a filter of blue Cape asbestos, extract- 
ing the asbestos with water, and titrating the 
solution with standard alkali; the gas is measured 
by a dry gas meter. — H. M. 

Pyrogallol solutions for gas analysis; Oxygen 
absorption and concentration of . F. Hoff- 

mann. Z. angew. Chem., 1922, 35, 325 — 328. 
Experiments to determine the absorptive powers 
for oxygen of solutions prepared with different pro- 
portions of pyrogalM and caustic potash were made 
by introducing sucoe&eive quantities of 60 c.c. of 
air into a pipette containing 0*5 c.c. of the solution 
fender test, the results being added together and 
tabulated in a Gibbs triangular diagram for the 
ternary system pyrogallol, caustic potash, and 
water. A line of maximum absorptions was found 
corresponding to mixtures containing pyrogallol 
and caustic potash in the proportion of 3 to 2. In 
the field to one side of this line, corresponding to a 
smaller proportion of caustic potash, the absorptive 
power falls sharply. From practical considerations 
the optimum proporUon is stated as 20 pts. of pyro- 
gaJlol, 20 pts. of potash, and 60 pts. of water, or 
40 g. of pyrogallol in 90 c.c. of water with 70 g. oi 
concentrated potash solution of sp. gr. 1*55. — H. M. 

Oxygen; Method for the estimation of minute 

amounts of and its applieation to respiratory 

air. H. M. Sheaff. J. Biol. Chem., 1923, 52, 

35— oO. 

The method is intended mainly for us^in following 
the oxygen consumption of plant andfbiimal tissue 
under different conditions. By means of the appa- 
ratus, which is described and illustrated, it is stated 
that oxygen can be esj^imated in amounts as small 
as 1x10'^ g. The method depends upon the con- 
version of the oxygen, in the presence of nitric oxide 
and sodium hydroxide, into sodium nitrite, and 
estimation of the latter cok>rimetri<^ly means of 
sulphanilic ^id 4tod a-naphthylamine.— E. 8« 
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Hall. Oenirifngsl aeparaton. 19,192. July 12. 
{IT.S., lS.7.21.i 

Hunt, and Bunt and Co. Grinding and crush- 
ing mill. 19,838. July 17. 

MicGinnesa. Grinding-mill. in,137. July 22. 
Mackey. Apparatus for clarifying liquids con- 
taining nnely-dirided matter in suspension. 19,9^. 
July 21. 

N. V. Philips’ Gloeilampenfabr. Separating 
eases from a mixture thereof. 19,860. July 19. 
<Holland, 19.4.22.) 

Podssus. Obtaining powders of great fineness. 
19,202. July 12. (Ger., 12J.21.) 

Buie. Chemical process. 19,563. July 17. 
Bussell. Eecovery of waste heat. 19,231. July 13. 
Shaw. Separating matter suspended in fluid. 
19,845. July 19. 

Soc. I’Air Liquids. Separating constituents of 
air etc. 20,130. July 22. (Br., 12.8.21.) 

Soc. I’Air Liquids. Purification of gases by 
cooling. 20,135. July 22. {Fr., 13.8.21.) 

Vautin. Apparatus for removing gases from 
substances. 19,260. July 13. 


Couplets Specifications Accepted. 

35,975 (1920). iBrutskus. Effecting chemical 
reaction in the interior of compressors. (156,776.) 
July 19. 

786 (1921). Litienfetd. Manufacture of col- 
loidally soluble substances and suspensions or 
emulsions. (156,725.) July 26. 

2003 (1921). Wade (Schneible). .See XVIH. 

6746 (1921). Gardner. Mixing and/or disin- 
tegrating machines. (182,850.) July 26. 

9677 (1921). Dine and Sieff. Preparation for 
removing scale from boilers and preventing its 
formation, (182,545.) July 19. 

12,600 and 14,501 (1921). Heenan and Froude, 
and Walker. Concentration of brine etc. used as 
circulating medium in refrigerating apparatus. 
(182,982.) July 26. 

19,114 (1921). Plauson’s (Parent Co.), Ltd. 
(Plausou). Preparation of colloids and colloidal 
solutions. (182,696.) July 19. 

6090 (19^). Marx. Dehydrating plastic and 
other materials. (183,097.) July 26. 


n.— FUEL; GAS; MINERAL OILS AND 
AVAXES; DES'TRDCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. 


Qninan. Pyrolytic distillation. 20,052. Jnly 21, 
(8. Africa, 6.8.21.) 

Remfry. Treatment of hydrocarbons. 20,151. 
July 22. 

Itemfry. Treatment of cracked spirit. 20,152. 
July 22. 

Simon-Carves, Ltd. Treating coal etc. slimes. 
19,877. July 20. 

Walker and White. Gas generators. 19,248. 
July 13. ^ 

Complete Spbcificaiions Accepted. 

386 (1921). Freyn, BrasserE et Cio. Apparatus 
for washii^ gas. (1M,490.) Jnly 19. 

1230 (1921). PolysiuB. Ix>w-temperature carbon- 
isation. (157,318.) July 26. 

1785-6 (1921), Mather. Distillation of cmde oil 
and other liquids. (182,827-8.) Jnly 26. 

7160 (1921). Plauson and Vielle. Manufacture 
of hydrocarhons from coal etc. or its distillation 
products. (182,852.) July 

7407 (1921). McDonald. Process for making gas. 
(159,886.) July 26. 

9646 (1921). Bonnard. Carbonising furnaces and 
retorts. (182,542.) July 19. 

10,303 (1921). Igranic Electric Co. See XXIII. 

10,409 (1921). Bowen. Production of artificial 
fuel. (182,578.) July 19. 

11,041 (1921). Wood. Gas retorts. (161,918.) 
July 26. 

11,838 (1921). Salerni. Apparatus for distilling 
carbonaceous materials. (182,601.) July 19. 

15,203 (1921). Maclanrin. Enriched water-gas 
plant. (182,648.) July 19. 

19,402 and 19,994 (1921). Warden. Coking- 
retort ovens. (182,697 and 182,702.) Jnly 19. 

22,878 (1921). Holland. Becovery of coal from 
water etc. (171,670.) July 

34,654 (1921). L’Air Liquide. See VH. 

10,079 (1922). Polysius. Low-temperature oar- 
bonisation. (173,126.) Jnly 26. 


m.— TAB AND TAB PBODUOTS. 
Apflioations. 

Auld. Treatment of hydrocarbons. 19,874. 
July 20. 

Insulators, Ltd., and Winfield. Treatment of 
lar, pitch, etc. 19,257. July 13. 

Murphy. 19,041. See IX. 

Remfry. 20,151. See U. 


Auld. 19,974. See III. 

Batchelor. Production of artificial light. 19,505. 
Juljr 15, 

(Bitumen Products, Ltd., and Blemann. Solid 
oil fuel. 19,074. July 12. 

Burls. Treatment of carbonaceous substances. 
19,978. July 20. 

Oalder and Lennox. Inflammable vaporisable 
liquid fuels. 20,068. July 21. 

Calder and Lennox. Gas-producing plant. 
20, 0®. July 21. 

Carbic, Ltd., and Thera. 20.060. See VII. 
Chown. Carbonising and distilling carbonaceous 
material. 18,925. July 10. 

Oopp5e et Cie. Concentrating etc. carbonaceous 
slimes. 19,780. July 18. (Belg., 19.7.21.) 
Dnffield. Fulrerums coal etc. 19,410. July 14. 
Fabry. Coke manufadture. 19,340. July 14. 
Harris and Bose. Gaseous fuel. 19,161. Ju^ 12. 
Hood, and Oil Refining hmprovements Co. Puri- 
fication of oils. 90,129. July 22. 

Kern. Obtaining mineral oils from bituminous 
rocks. *>,024, July 21. (Ger., 27.7.21.) 

Ormandy. Manufacture of fuel briquettes. 
20,046. July 21. 


Complete SPECipicATtoNS Accepted. 

4557 (1921). Atack. Oxidation of hydrocarbons. 
(182,843.) July 26. 

9361 (1921). BInmner. Distillation of tars or 
oils. (182,868.) July 26. 

10,603 (1921). Koppers Co. Purification of 

phenol-contaminated liquors. (161,976.) July 26. 

12,974 (1921). Bismarckhutte. Separation of 
water from coal tar. (163,011.) July 19. 

20,417 (1921). British Dyestuffs Oorp., Green, 
and Green. Manufacture of phthalimide. (183,044.) 
July 26. 

30,471 (1921). Barrett Co. Purification of 

naphthalene. (172,987.) July 19. 


rv.— COLOURING MATTERS AND DYES, 

COMFLETB SPECmOiTIONa AOCEFTXD. 

688 (1921). Plauson and Vielle. See XHI. 
1S,6M (1921). Bayer u. Co. Manufacture of 
coppisr compounds of substantive axo dyestuffs. 
(166,063.) July 19. 
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Codiran And Marsh. 19,788. 8te X. 

Fnrrell. Caustio soda reoorery apparatns, 90,100. 


V.— PIBBjES ; TEXTILES : OBUilTLOSE ; 

PAPER. 

Applications. 

Brigg^ Palmer, and British Cellulose and Chem. 
Mannf. Oo. Manufacture or treatment of artificial 
silk, films, etc. 19,488. July 15, 

CHddecott Horroclffl, BusWorth, and Rushworth 
and Cq. Treatment of fibres for brooms etc. 
20,001^ July 21. 

Cook, and Cook and Co. Treatment of cotton 
etc. 19,647. July 18. 

Dreyfus. Manufacture of compositions with 
cellulose derivatives. 19,255-6. July 13. 

Eampf. Manufacture of artificial threads etc. 
of viscose. 20,003M. July 21. (Ger., 6.8.21.) 

Little Inc. Cellulose derivative and process of 
preparing same. 18,934, July 10. (U.S., 10.4.20.) 

N, V. Hollandsche Eunstzijde Ind. Manufac- 
ture of artificial silk threads etc. from viscose. 
19,953. July 20. (Ger., 20.7.21.) 

Wickel. Manufacture of metal-coated paper. 
19,589. July 17. (Ger., 15.7.21.) 

CoMPLEm Specifications AccEPiEn. 

36,001 (1920). Koln-Rottweil A.-G. Manufac- 
ture of cellulose material. (156,095.) July 19. 

753 (1921). Ehrenthal. Manufacture of cotton 
substitutes. (156,709.) July 19. 

1911 and 22,980 (1921). Clavel. Treatment of 
cellulose acetate or products made therewith. 
(182,830.) July 26. 

20,703 (1921). Granton (Niessen). Manufacture 
of bristles for brooms, brushes, etc. from bamboo, 
madagascar, pepper, and similar reeds. (183, (M9.) 
July 


VI.— BLEACHING; DYEING; PRINTING; 

FINISHING. 

Applications, 

Bleachers' Assoc., Ltd., and Kenworthy. Bleach- 
ing etc. kiers. 19,541. July 17. 

Farrar, Lepine, and Whitehead. Dyeing- 
machines. 19,455. July 15. 

Ooupletb Specifications Accepted. 

4638 and 29,734 (1921). Clavel. Treatment of 
union or mixed fabrics. (182,844.) July 26. 

10,331 (1921). Brandwood, Brandwood, end 
Brandwood. Dyeing, bleaching, etc. of textile 
fibres. (182,676.) July 19. 

^,921 (1921). Bloxam (A.-G. f. Anilinfabr.). 
Dyeing skins, hairs, etc. (183,078.) July 26. 


Vn.^ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Appucations. 

Ashworth. Apparatus for producing bisulphites 
etc. 19,661. JuW 18. r "us p 

Backstrom and Cederberg. Apparatus for 

catalytic oxidation of ammonia. 19,405. July 14. 

Blattner (Grouchkine). Manufacture of caustic 
alkali. 19,615 and 20,663. July 17 and 21. 

Blumenteld and Weizmann. 'Rtanium com- 

pounds. 19,154r-6. July 12. 

British Oxygen Co., and Houseman. Manufac- 
ture of sulphur dioxide. 19,820-1. July 19. 

Garble, Ltd., and 'Them. Manufacture of calcium 
carbide cakes. 20,060. July 21. 

^arlCTWorth and Johnson. Machine for drying 
and neutralising sulphate of ammonia etc 19^46 
July 1/ . 


Mond (Ohem. Fabr. Griesheim-EleKtron). Manu- 
facture of alumina. 19,700. July 18i 

Soc. I’Air Liqnidc. 20,130. See I. 

Complete Specifications Aocbptep. 

1911 (1921). Helbronner and Pipereaut. Manu- 
facture of sulphuric acid. (167,281.) July 26. 

6M1 (1921). Norsk Hydro-Elektrisk Kvaelstof- 
aktieselakab. Manufacture of ammonia. (1^,878.) 
July 19. 

7533 and 23,759 (1921). ‘Broadhri^e, Edser, and 
Sellers. Treatment of caliche. (182,859.) July 26. 

7597 (1921). Goldschmidt. Manufacture of mag- 
nesium chloride. (161,166.) July 26. 

9832 (1921). L’Air Liquide. Synthesis of 
ammonia. (160,811.) July 10. 

10,771 (IMl). Chem. Fabr. Griesheim-Elektron. 
Production of stable compounds of calcium hypo- 
chlorite. (182, 9W.) July 26. 

16,164 (1921). Courtaulds,' Ltd., and Jones. 
Manufacture of caustic eoda. (182, 6ol.) July 19. 

32,216 (1921). Weyman. Neutralising and dry- 
ing sulphate of ammonia. (183,089.) July 26. 

34,654 (1921). L’Air Liquide. Manufacture of 
hydrogen. (175,605.) July 19. 


Vm.— GLASS; CERAMICS. 
Applications. 

Boulton, Ltd., and Johnson. Cloth for filter 
resses for treating potters’ clay etc. 19,5^. 
ujy 17. 

I Bundy. Glass etching. 19,783. July 19. 
j Damard Lacquer Co., Lloyd, Potter, and 
Robinson. Pottery etc. 19,366, July 14. 

Complete Sfecipicationb Accepted. 

9749 (1921). Mathys (Bicbeioux, Lambotte et 
Cie.). Manufacture of raw plate glass. (182,551.) 
Ju)y 19. 

10,168 (1921). Clark. Electro-fining glass 
furnace. (101, IM.) July 19. 

19,329 (1921). Ges. f. Tuff- u. Ton-lVhnik. 
Production of ceramic materials, glass, and 
glazings. (166,558.) July 19. 

IX.— BUILDING MATERIALS. 
Applications. 

Biihler. Manufacture of Portland cement. 20,005. 
July 21. (Switz., 16.10.21.) 

Davies. Oxychloride cement coverings. 19,653. 
Jnly 17. 

Lanhoffer. Roasting or mahnniDg cement. 19.149. 
July 12. (Fr., 3.4.22!) 

Murphy. Soluble tar, bituminosu etc. oompound 
for roads etc. 19,041. Jnly 11. 

Samuel. 19,174. See XI. 

Complete Spbcxficatiom Accepted. 

3950 (1921). Lyon. Artificial maturing or 
seasoning of wood. (182/104.) July 19. 


X.— METALS; METALLURGY. INOLUDING 
ELECTTBO-JOTALLURGY. 

Applications. 

Ashcroft, Treatment of sulphide ores etc 
19,422. July 14. 

Aalreroft, J^vering tin from tinplsies, sUoys, 
etc. 19,483. July 16. 
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Ashcroft. Separating metaU from fnseil melts 
of snc and/or lead chloride. 19,616. July 17. . 

Beardmore and Co., and Neilran. Cleaning out 
openJiearth furnaces. 18,849. July 10. 

Oxshran and Marsh, declaiming spent pickUng 
solution. 19,738. July 18. (TT.S., 3.8.21.) 

Craig, Fearson, and Dnreloo, Ltd. Manufacture 
of tungsten. 19,197. July 12. 

Hansgirg. 18,928. See XI. 

Imray (Dietsrach and Prain). Treatment of 
copper ores. 18,897. July 10. 

Levoz. Side-blast converter furnaces. 19,051. 
July 11. (Pr., 9.8.21.) 

Maynard. Vanning-table for concentrating gold, 
silverjtin, etc. 20,106. July 22. 

N. V. Philips' Qloeilasnpenfabr. Manufacture of 
tungsten powder. 19,4%. July 14. (Holland, 
29.7.21.) 

Rodriguez. Production of alloys. 19,054. July 11. 

OoxppBTn Sfbcificatjons Aocspnn. 

64 (1921). Parr, Mawer, and Painton. Anneal- 
ing and hardening high and low carbon steels etc. 
(182,825.) July 28. 

9163 (1921). Coskar and Hatch. Composition 
for case-hardening iron and steel. (182,527.) 
July 19. 

llj^ (1921). Chem. Fabr. Griesheim-Elektron, 
and Beielstein. Recovery of light metals from scrap. 
(182,948.) July 26. 

1R129 (1921). Burgess. Reduction of aluminium 
oxiK. (182,809.) July 19. 

12,280 (1921). Usines Metallurgiqnes do la Baase- 
Loire. Production of basic steel. (163,693.) July 26. 

13,235 (1921). Brunskill. Treatment to obviate 
rusting or oxidation of iron or steel surfaces. 
(182,9^.) July 28. 

19,474 (1921). British Thomson- Houston Co. 
(General Electric Co.). Manufacture of bodies of 
tungsten alloys. (182,699.) July 19. 


XI.— ELECTRO-CHEMISTRY. 
Applications. 

Casale. Apparatus for electrolysis of water. 
19,617. July 17. 

David and Dutt. Primary batteries. 19,979. 
July 20. 

David and Dutt. Storage batteries. 20,023. 
July 21. 

F. I. A. T. EHectric furnaces. 19,344. July 14. 
(Ital., 23.12.21.) 

Felten u. Guilleaume Carlswerk. 19,739. See XIII. 
Hansgirg. Electrolysis of zinciferous materials. 
18^28. July 10. 

Reichenstein. Stabilising detector and reinforc- 
ing effect of electrolytic cells. 19,581. July 17. 
(Ger., 19.7.21.) 

Samuel. Electrical and thermal insulator. 
19,174. July 12. (Fr., 1.8.21.) 

OoXFLSTE SpBOmOATIONS AOCEFTID. 

14,571 (1921). Heap, and Chloride Electrical 
Storage Co. Seoonda^ batteries. (183,012.) July 26. 

19,7m (1921). Hooker Ele^rochemical Oo. 
Electrolysis of solutions. (167,469.) July 26. 

1253 (1922). Frick. Electric-induction furnaces. 
(174,084.) July 19. 


XII.— PATS; OILS; WAXES. 
Afpuoatiors. 

^nson. Obtaining oil products. 19,039. July 11. 
Zipser. Extraction of fatty etc. matters by 
means of volatile solvents, 20,069. July 21. 
(Austria, 27.7.21.) 


GoXPLSTI SPBCtPICATIOH ACOZPTXD. 

, 9434 (1921). Webster. Treating Hie vapours and 
gases formed by beating fatty oils, gnins, resins, 
etc. (182,869.) Jnly 26. 


XTTt — PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Applications. 

Baggaley. Manufacture of invisible pencils, 
printers’ and writing inks, etc. 19,803. July 19. 

Felten u. Guilleaume Carlswerk. Protective 
covering for submarine cables. 19,739. July 18. 
(Ger., 18.7.21.) 

Fletcher, West, and Titanine, Ltd. Manufacture 
of dopes, varnishes, or paints. 20,142. July 22. 

Complete Specifications Accepted. 

688 (1921). Plauson and Vielle. Manufacture of 
resins and oil-soluble dyestuffs. (182,497.) July 19. 

9434 (1921). Webster. See XU. 

10,214 (1921). Debn (Satow). Manufacture of 
insoluble condensation products from phenol and 
formaldehyde. (182,886.) July 26. 

18,949 (1921). Hetherington and AUsebrook. 
Manufacture of lead chromate pigments. (182,693.) 
July 19. 

XIV.— INDIA-RUBBER; GUTTA-PERCHA. 

Applications. 

Barnes (Miller Rubber Co.). Manufacture of 
hard rubber articles. 19,071. July 12. 

Barnes (Miller Rubber Co.). Manufacture of 
vulcanised rubber articles. 19,481-2. July 15. 

Draemann. Manufacture of rubber hlamente or 
threads. 19,744-5. July 18. 

Naugatuck Chemical Oo. Vulcanising rubber. 
19,203. July 12. (U.8., 15.5.22.) 

Complete Speclficationb Accepted. 

1769 and 1782 (1921). Hopkinson. Treatment 
of rubber containing latex. (157,975 and 157,978.) 
July 19 and 26. 

4950 (1922). Hug. Improving and regenerating 
indiarubber. (177,495.) July 26. 


XV.— LEATHER; BONE; HORN; GLUE. 

Application. 

Ampt and Lansdown. Utilising cork, leather, 
etc. for manufacture of leather substitute. 19,015. 
July 11. 

Complete Specifications Accepted. 

54 (1921). Croad, Knowles, and McArthur and 
Co. Manufacture of tanning agents. (182,823.) 
July 26. 

55 (1921). Croad, and McArthur and Co. Manu- 
facture of tanning agents. (182,824.) July 26. 

666 (1921). Chem. Fabr. Worms. Process for 
tanning hides. (156,670.) July 26. 

1695 (1921). Reubigi Treating and finishing 
leathers. (157,864.) Jn!^ 26. 


XVI.— SOILS ; FERTILISERS. 
Application. 

Kreiss. Phosphatic fertilisers. 19,747. July 18. 
(U.S. 13.9.21.) 
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Coxpum SnomcAnoN AociraD. 

IS, 694 (1921). Desmond and Tisdall. Fertiluere. 
(182,664.) Jnly 19. 


10,603 (1921). EoppeiB Co. See III. 

12,189 (1921). Plansqo’e (Parent Co.), Ltd. 
(Planaon). Dissolrinf dried or oonoentratra milk. 
(182,612.) July 19. 


XVII.— SUCAK8; STAKOHBS; GUMS. 
AmjoAnoN. 


XX.— OBGANIC SUBSTANCES; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 


Soc. Anon Etabl. Olier. Apparatus for extract- 
ing sugar from raw materials. 20,056. July 21. 
(Fr., 6.8.21.) 

CojtELMa SraemoATioNa AcoEtran. 

1800 (1921). Campbell. Manufacture of starch. 
(182,829.) July 26. 

7024 (1921). Corn Products Refining Co. Sepa- 
ration of gluten from starch. (159,838.) July 26. 

7456 (1921). Mauss. Treatment of sugar juice. 
(182,855.) July 26. 


XVm.— FERMENTATION INDUSTRIES. 


ArmoAnoNs. 


Distillers Co., and Mpyer. Treatment of yeast. 
19,633. July 17. 

Guthrie, and McEwan and Co. 19,069. See XIX. 


AFrUOATIONS. 

Boebringer u. Sohne. Preparation of anthranilio 
acid derivatives. 19,511. July 15. (6«., 20.7.21.) 

Elektriaitatswerk Lonaa, and Johnson. Produc- 
tion of metaldehyde and obtaining combustible sub- 
stances therefrom. 19,703. July 18. (Ger., 9.3.22.) 

CoiuxEtx SpiomcATioNs Aocxmn. 

1627 (1921). Elektrochem. Werke, Bosshard, and 
Strauss. Production of snlphonated condensation 
products. (158,512.) July 26. 

1628 (1921). Elektrochem. Werke, Bosshard, and 
Strauss. Production of a condensation product for 
naphthalene and glycollic acid. (171, 9M.) July 26. 

13,004 (1921). Howards and ^ns, Bladen, and 
Nierenstein. Manufacture of amino derivatives of 
hydrogenated cinchona alkaloids and their deriva- 
tives. (182,986.) July 26. 

389 (1922). Lowe, Manufacture of saccharin. 
(174,913.) July 26. 


COHPIETB Spkoiftoation Aocbpted. 

2003 (1921). Wade (Scbneible). Distilling alco- 
hoUo and other liquids. (182,832.) July 26. 


XXI.— PHOTOGRAPHIC MATEBIAM AND 
PROCESSES. 


XIX.— POODS; WATER PURIFICATION; 
SANITATION. 


I Complete Specipioaiion Aocipted. 

77^ (1921). Kelley. Treating and dyeing photo- 
, graphic images. (160,137.) July 26. 


Applications. 

Elektrizitiitswerk Lonza. 19,703. See XX. 

Guthrie, and MoEwan and Co, Manufacture of 
food products from yeast. 19,009. July 12. 

Jackson (Deuts. Ges. f. Schadlingsbekampfnng), 
Insecticides. 20,026. July 21. “ 

Maclachlan R^uction Process Co. Treatment of 
sewage sludge. 19.185. July 12. (U.S., 12.4.22.) 

Marks (Royal Baking Powder Co.). Effervescent 
nuxtures. 19,048. July 11. 

Morison. Degassing boiler feed water. 19 386 
July 14. 

Silver Springs Bleaching and Dyeing Oo. Treat- 
ing waste liquors. 20,000. July 21. 

Complete Specifications Accepted. 

7^ (1921). Corn Products Refining Co. See 


xxn.— EXPLOSIVES; MATCHES. 
Application. 

Friedericb and Rathsburg. Manufacture of 
pnmine compoeitions. 19,428. July 14, (Ger., 


XXni.— ANALYSIS. 

OoUPLBTS Spscipicationb Aocvpte]>. 

7162 (1921). Konig. Method and apparatus fer 
“In (169,846.) July 26. 

10,303 (1921). Igranic Electno Co. (Cutler- 
Hammer Manuf. CJo.). Combustion of proportioned 
measuring the calor&c value. 

(lo2,673.) July 19. 
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thereto from each end. The filtrate is removed by 
means of a holloir shaft, which may also he used 
to admit preBsnie irater or air for disbharging, and 
which may work in conjuhction with extern&i 
sldicing jets. Means are provided whereby the 
thickness of the cake ie shown on an indicator ont- 
Side the casing. — B. M. V. 

E*aporaiing apparoftis. E. Barbet et Fils et Cio. 

E.F. 168,569, 27.1.21. Conv., 27.1.20. 

The liquid is discharged from a tubular heater into 
a separator at a level not higher than the level of 
liquid maintained in the separator, and a pump 
receiving liquid from the separator delivers it to 
the heater. A diaphragm with a restricted orifice 
is arranged in the path of the liquid passing from 
the heater to the separator to secure a higher 
pressure in the heater than in the separator, thus 
erlsuribg eilperheating in the heater and vaporisa- 
tion in the separator. A regulator is provided for 
maintaining a constant level of liquid in the heater 
and a valve for controlling the flow of liquid from 
the separator to the heater, the tubes may be 
closely arranged in the heater, a fan being nsed 
to increase the speed of circulation of the heating 
steam. Liquids readily deteriorated by heat, e.g., 
milk, grape juice, gelatin, etc., are heated by cir- 
culation of hot water, which is heated bv eteam. 
For saline solutions the lower part Of the Separator 
in which the salts precipitate is conical. — ^H. H. 

(.e) Evaporation; Method of . (a) Centrifugal 

separator and evaporator, (c) Process of treat- 
ing liquid suhsfancea fo change the condition 
thereof bg evaporation, (p) and (v) Art of treat- 
ing liquid, substances, (e) Evaporating appara- 
.(o) Apparatus for treating substances, (h) 
Multiple-effect apparatus, (j) Device for the 
evaporation of liquids and in the drying of sub- 
dances. (k) Centrifugal dryer. C. R. Mabee. 
C.S.P. 1,420 641-50,. 27.6.22. Appl., (a) 18.2.19, 
H 23-12.12, (d) 24,10.13, (V 9.12.13, 
(F) 19.7.15^,, (Q) 12.2.16, (h) 23.10.15, (j) 15.12.13, 
(k) 15.12.13. Renewed (n) 12.7.16, (j) 18.3.20, 
and (k) 1.3.19. 

The liquid to be evaporated, condensed, or dried 
to a powder, is spread circumferentially in a thin 
layer on the inside of a heated cylindrical con- 
tmner at the same time moved from end to end 
either by slow speed spreaders or by eentrifngal 
force. Either a portion or the whole of the con- 
tainer surface may be heated; in the former case 
the material is fed to the unheated portion, allowed 
TO form the thin layer, and then passed to the 
hrated portion A large free space is left for 
vapours along the axis of the machine, and these 
are removed by a vacuum, or a tan, or merely by 
their own slight pressure. In the multiple-effect 
apparatus claimed in (h), the container has several 
compartment the vapour from one section heating 
the next. The apparatus described in (j) has a 
vertical axis, the material being retained on the 
cylindrical -walls by ridges or fi^ns; in the other 
cases the axis of the apparatus is horizontal 

— B. M. V. 

Crystalliiation; Process of and apparatus 

tder^or. Soc, Gen. d'Evaporation Proc. Prache 
5^3 20 ^*2,815, 21.2.21. CJonv., 

th?tuW 't “ circulated between 4 reservoir and 
evaporator at such a speed that the 
crystala in snspension scratch the surfaces of ih^ 

^ntairi "former™* ^dhesiSrth^ret*^! 

Vw remove any d^oosit 

formed. Chyatab not circulated accumulate in the 
conical bottom of the reservoir,— H H 


F^ng 


100,180 and (b) 175,373, 16.3.21. OdnV,* 17.8^1 
(A) Ttis packing is made by banding; i'ectahgular 
strips of sheet metal to form pieced having the Bhapes 
shown in cross-section in Fig. 1. The object of the 



Fig. 1. 


Fio. 3. 


invention is to provide a cheaply constructed filling 
having great contact area and which does not 
greatly i^uce the passage-way. Perforated or non- 
perforated plates may be used in the construction 
of either type of packing, (b) The packing is made 
of any suitable material such as iron, porcelain 
^ass, terra-cotta, or unglazed ba-ick, and is of the 
^apes shown in cross-section in Fig. 2. It is 
claimed that these packings provide a large number 
of baffling and contact surfaces which promote 
intimate contact betweoh the gas and liquid. 

G. tJ. 

Waste heat; Uiilmtion of . Metallbahk m 

Metaliurgische Ges. A.-6., and W. Gensccke 
E.P. 181,787, 12.3.21. 

Th^ heat of waste atcain, vapours, etc. from 
technical processes, such as drying processes or the 
chilling or granulating of hot slag in water, is used 
for generating steam. The heat is transferred by 
dirwt contact to a liquid medium, such as water, 
which is then separated from the waste Bteahx, etc! 
and allowed partially to evyjorate to generate 
steam for power or beating. The partial evapora- 
tion may bo eflfected by injecting the liquid in a 
finely divided state into a vessel provided with an 
outlet for the steam generated. In the application 
to the chilling of slag, the water retained by the 
granulated slag may be continuously replaced bv 
condensed water from a turbine or like plant 
Drying apparatus may be heated by the waste 
steam from the high-prcssure stage of a reaction 
engine of which the loW-pressure stage U operated 
by the steam generated in the evaporator by the 
heat of the waste steam or vapour produced in the 
drying process. — H. H. 

Mixing reducing, or grinding and like Jnaclifne). 
3. McIntyre. E.P. 181,877, C.4.21. 

^i^*?***** flexihlo blades are mounted on the 
rotating part of the machine so thal their flat sur- 
taces exert a mbbmg action against the fixed outer 
part oy he machine. Alternatively the blades may 
be fixed and the casing of the machine rotated 

— B. M. V. 

S’- E. and G. H. Adams and 
T. D. M. Linkie. E.P. 18r,920, 7.6.21. 

Fixed blades co-operate With rotating blades within 
a container adapted to he tilted. The upper por- 
tion of the container is divided longitudinally into 
WO part’s, each hinged to th© lower portion, and 
means are provided for retaining the two parts in 
the closed position. — H. H. 

Disintegrators. J. K. Blntn. E.P. 181,674, 20.6.21. 
The aim of the invention is to provide a simple 
means of disintegrating the material, and separat- 
ing particles of the desired fineness from the 
ewrser particles. Disintegration is effected by 
means of a hammer cylinder rotating inside a 
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casing* The inlet «nd discharge openings oi the 
marine are both situated in the top portion of the 
casing and on the same side of the vertical centre 
]ine of the machine. Xliese openings are separated 
inside the casing by a breaker plate, which projects 
tc a point in substantia] proximity to the path of 
the rotor, thus preventing the Bhort*circuitiDg of 
the air current between the intake and the dis> 
charge pipe. The under surface of this plate acts 
^ the roof of the separating chamber, and is 
designed to give a swirling motion to the air 
discharged from the rotor before the air enters the 
discharge pipe. The rotor, by centrifugal action, 
throws the crushed material across the separating 
chamber in such a manner that it impinges on the 
breaker plate. The air currents are thus able to 
take up the fines in suspension and carry them 
away to the discharge pipe, whilst the coarse 
material drops back into the rotor chamber. The 
upper surface of the breaker plate is arranged so 
as to deliver the material fed to the machine tan- 
gentially to the rotor which also functions as a 
centrifugal blower. An auxiliary fan or blower 
may be used to provide a supplementary means of 
reeulating the strength of the air current. 

G. U. 

Crusher and pulveriser. M, F. Williams, Asar. 
to Williams’ Patent Crusher and Pulveriser Co. 
TJ.S.P. 1,420,354, 20.6.22. Appl., 28.10.21. 

The casing of the machine contains a series of 
segmental pkitea, each having a number of ridges, 
gradually aimtnishing in depth and parallel to the 
axis of the rotor. The bottoms of these ridges are 
rounded so as to form a continuous surface between 
the short face of one ridge and the long face of the 
ridge immediately above. The shorter face of each 
ridge is normal to the cylindrical surface swept out 
by the rotor arms at the point where its projection 
would intersect this arurface. Provision is made for 
adjusting the distance between the rotor and the 
two upper segments, and the axis of the rotor is 
placed relatively to that of the casing, so as to 
provide a gradually diminishing space b^etween the 
rotor and the ulatM. The machine is fed from the 
op, the feed hopper being placed on the side of 
be vertical centre line near the greatest opening 
)etween rotor and pates,— S. G. U. 

^ying machine for coal or other granular material ; 

CenftifuOol . R. F. F. Fabry. E.P. 182,006, 

23.7.21. 

Fhb machine consists of a conical shell, at or near 
the smaller and of which the material to be dried 
;s continuously delivered by an inclined shoot. 
B'astened to the larger end of the shell, but 
separated from it by a continuous annular slit, is 
short cylindrical extension. Sludge or water 
ff^hich has been removed escapes through this slit, 
nhiie the dried material travels outward to the 
larger end and into a receiver. A jet of compressed 
air may be employed to prevent clogging of the 
slit by the granular material.-^A. B. M. 

laying R, Thelen. U.S.P. 1,430,296, 20.6.23. 
Appl, 2.3.21, 

A tiRT^Q chamber is fitted with doors at either end 
and with a set of rails raised above the floor. The 
inaterial to be ^ied is stacked on trucks which 
run on the rails. The drying medium is admitted 
st the base of the chamber near the exit end for 
Ibe material, and is so baffled that it passes up- 
through the material on the truck nearest 
jbe exit door, downwards through the material on 
tbe next trucx, and so on until on rising through 
me material on the truck nearest the inlet door it 
discharged by a fan placed on tbe roof of the 
cnamber at the charging end. After every down- 
^^rd pass throu|^ the material the drying medium 


is reoemditioned by suitable appliances mounted on 
the floor of the chamber. — S. 6. XT. 

dehydrating: Process and apparatus for . 

0. Q. Beckworth and 0. J. Hobson, Assrs. to 
Anhydrous Food Products Co. TJ.S.P. 1,420,679, 
27.6.22. Appl., 27.1.19. 

Thx plant consists of two chambers placed back to 
back and suitably fitted internally to hold the 
articles to be dried. Along the back wall of each 
chamber is a radiator to supply radiant heat to 
the articles in the chamber. The front walls of 
each chamber are hollow and contain radiators to 
condition the medium, which is circulated through 
the chamber. In starting the process a vapour of 
high density and temperature enters the apparatus 
at the bottom, and passing upwards and across the 
goods to be dried, leaves the chamber through a 
valve placed in the roof. This medium is used to 
warm and moisten the goods, and suitable rslvea 
and piping are provided whereby this medium can 
be reheated and returned to the chamber. When 
the warming and moistening of the goods is com^ 
pieted this medium can be drawn ofl and replaced 
by a less dense medium, also at a high temperature, 
which can also be circulated through the recoii'- 
ditioner and chamber. Means are provided for 
circulating vapour and air through the chamber 
and for cooli^ the goods after dehydration has been 
complete.— ^ Q. U. 

drying machine. G. Stone, Assr. to M. T. Stevens 
and Sons Co. TI.B.P. 1,421,856, 4.7.22. Appl., 
15.12.21. 

SuFEBPOSED horizontal rows of conveying rollers 
conduct the material in a sinuous course through 
the machine, the rollers of each row being separated 
by air spaces. Heated air is delivered beneath each 
row through independent conduits, and is exhausted 
and discharged upwards through tne spaces between 
the rollers, thus serving both to dry and to lift the 
material in transit on the rolls. — H. H. 

Air^ gas, or vapour; Apparatus for purifying — — . 

I P. Graefe. E.P. 182,^1, 29.3.21. 

The ^as or air under treatment is passed between 
a senes of parallel unite which are built up as 
I follows: — Each unit consists of two parallel plates, 
namely, the back plate and the scale plate, which 
are joined together round tbe edges to form a 
narrow chamber. This chamber is sub-divided into 
a number of parallel chambers by distance strips or 
similar contrivances, which slope at such an angle 
that any liquid or dust immediately slid^ down 
and is deposited at the bottom of the unit. The 
scale plate of each unit has a series of openings 
round which are scales or wedge-shaped projections 
which are placed in rows and so arranged that the 
^as Sowing from one row will impinge on the pro- 
jections of the next row at right angles to the 
projecting surfaces. Any foreign matter travelling 
with the gas is thus deposited on the projections, 
and falls herefrom into the space between the plates 
and so to the bottom of the unit. In forming a 
plant the units ma;^ be placed with the back plate 
of No. 2 unit touching the scale tips of No. 1 unit; 
or with tbe tips of the scales of No. 2 unit 
touching the scale plate of No. 1 unit and the 
tips of the scales of No. 1 unit touching the 
scale plate of No. 2 and the back plate of No. 2 
touching the back plate of No, 8 unit; or with the 
tips of the scales or No. 1 touching the tips of the 
scales of No. 2 and the back plate of No, 2 touch- 
ing the back plate of No, 3 unit. The gas after 
assing through the spaces between the units is 
ischarged into a separate chamber from that con- 
nected with the spaces between the plates forming 
the units. Plants can be deigned for working with 
either a horiaontal or verticid gas flow. — S. G, TJ. 

a2 
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Semoving impended matter /'•<»» 

" J. p. Fisher, Aasr. to Doherty Search 
Co. U.S.P. 1,420,986, 27.6.22. Appl., 29.8.19. 

The gases pass from end to end of a separating 
chamber fitted near the inlet with a fan adapted to 
throw material centrifugally to the walla of toe 
chamber, and near the outlet with a fan 

adapted to create a smaller centrifugal eff^t than 
the inlet fan. llie outlet fan is arranged to ca^e 
gases to pass directly through it A„ 

length of the chamber is made substantially 
than the combined width of the fans in , 

enable the suspended matter to settle out the 
gases whilst they are passing from one fan to the 
other, — ^H. H, 

’Removing a liquid from the surface of molten 

^tJjMethod of . Thermal Industrial and 

Chemical (T.I.C.) Research Co., Ltd., and J. B. 
Morgan. E.P, 182,302, 7.6.21. 

Ik the distillation of liquids or similar processes of 
heat treatment by means of a bath of molten metal, 
the residual liquid is removed from the eurf^e ot 
the molten metal, c.g., lead by means of a disc or 
drum dipping into the metal and a Kraper wnicn 
removes the liquid from the drum. The drum or 
disc has a surface of non-metallic material, prefer- 
ably silica. — B. M. V. 

CatalystT and method of producing the 
Richardson, Assr. to Swift and Co. U.b.r. 
1,419,986, 20.6.22. Appl., 9.3.20. 

A CATALYST 13 produced by abrading a suitable 
metal in the presence of water.— B. M. V. 

Volafilwtnj, distilling, or separating abawbed 
vapours; Method of — . C. L. Vorras and V C. 
Canter, Assrs, to Gasoline Recovery Oorp. U.b.P. 
1,420,613, 20.6,22. Appl., 9.12.21, 

Vapoub mixtures are recovered or removed from 
gas mixtures by absorption in .solid absorbent, 
from which they are subsequently distilled by heated 
distillation vapours. The distillation vapours are 
passed into intimate contact with the chargM 
absorbent for a time sufficient only to volatilme the 
major portion of the absorbed vapours, and sub- 
stantially denuded gas is then passed through toe 
absorbent for the displacement of co^eimed pro- 
ducts from the distillation vapours.— H. H. 

Roasting, calcining, etc. materials containing 

oxygen or carbon dioxide; Process of . A. 

Helfenstein. G.P. 352,241, 24.4.21. 

The material, previously dried as far as possible, 
and reduced to a finely granular or powdered con- 
dition, is fed downwards in a thin layer along the 
heated walls of a shaft furnace, the material col- 
lecting at the bottom of the shaft being then raised 
to a higher temperature, and, if desired, sintered, 
by heat radiated from the walls of the shaft. The 
material collecting at the bottom of the shaft may 
also be submitted to the action of a gaseous cooling 
medium, which is subsequently employed to pre- 
heat or dry the material to be roasted. The shaft 
tapers from the top downwards for about two-thirds 
of its length and then becomes wider again. It 
is closed at the lower end by hollow crushing rollers 
in which a gaseous cooling medium circulates. 

— J. S. G. T. 

Air or other gaseous mixtures; Process of recover- 
ing constituents of . R. Wucherer and F. 

Pollitzer, Assrs. to The Linde Air Products Co. 
D.S.P. 1,420,802, 27.6.22. Appl., 24.8.17. 

See G.P. 319,992 of 1916; J., 1920, 545 a. 

Treating substances in a finely-divided condition; 

Apparatus for . P. Poore. U.S.P. 1,420,944, 

27.6.22. Appl., 13.4.20. 

See E.P. 162,769 of 1920; J., 1921, 461 A. 


paters and method of o®- 

Zsigmondy and W. B^hmann. U.S.P. 1,421,841, 
27.6.22. Appl., 23.7.19. 

See G.P. 329,117 of 1916; J., 1921, 203 a. 

Separators employed /®^ 

^ different density. W. H. ^teman, TJ.8.P. 

1421,W, 4.7.22. Appl., 17.1.22. 

See E.P. 179,209 of 1920; J., 1922, 489 a. 
Kneading, mixing, stirring, and beating nwcbtnej; 
Apparo?«s /or 

E P. 175,975, 17.2.22. Oonv., 26.2.21, 

Separators; Magnetic /“V'o 

K^ids. E. B. Chapman. E.P. 181,898, 22.4.21, 

Refrigerating and ice-maJeit^ apparatus. B. J, 
Mott. E.P. 181,992. 7.7.21. 

Ice manufacturing apparatus. R. B. Clough. E.P. 
182.324, 5.7.21. 

Furnaces adapted to bum var^m kinds of fuel. 
K. Petersen. E.P. 182,034, 2.9.21. 

Beat exchanging apparatus or recupcrafws. Stein 
and Atkinson, Ltd., Assees. of Soc. Anon, dcs 
Aupareils de Manutention et Fours Stem. E.P. 
1^^075, 26.8.21. Conv., 23.6.21. 

Grinding mills [o/ the 1»». 
machines; Bearings f<n eerf.eal »/ — I- 

T C. Fawcett, Ltd., D. L. Fawcett, and A. E. 
Bottomly. E.P. 182,669, 18.6.21. 

Apparatus for ehemieal reaeftons, U.S.P. 
1 , 420 , 210 - 2 . See VII. 

IHstitting liquids. E.P. 182,069. See XVIU. 


Da.— FUEL; GAS; MINERAL OHS AND 
WAXES. 

Gases; Ignition of — “S 

H T. Tizard and D. R. Pye. PluL Mag., 191», 
44, 79—121. 

The tendency to detonation in internal combustion 
engines is closely related to the delay ®®®’’” 

in the ignition of miitures of tombustible gas« 
and air by compression. This delay m jgmtion a 
dependent on (1) the compression temperature, W 
the temperature coefScient of the reaction, Mo 
(3) the rate of loss of heat to the walk, 
relationships among these three factors have b« 
ovamined theoretically and cEperimentally for mii- 
tores of heptane, ether, and carbon bisulphide 
air. The apparatus designed by Ricardo 
employed in the experimental work. The rise in 
absolute temperature which is ntoessary to trebl 
the reaction velocity is 4% 41*8 

bisulphide and 7% in the case of ether and 
This is in agreement with the relative tenaenci® 
of these substances to detonate 
combustion engine. Carbon bisnlpMde 
less tendency to detonate than heptane, 
its ignition temperature is considerably lower, m 
rate of reaction on sudden compreMion appen 
within wide limits to be independent of the co» 
centration of the combustible gas, f““,^P®”r® ? ' 
on the amount of oxygen The effect 

turbulence is studied. — W, E. G. 

Carburettor adjustments by gas anMyns. A. C 
Fieldner and G. W. Jones. J. Ind. Eng. Chem 
1922, 14, 594—600. 

The proportion of carbon dioxide in bl>e exhaa 
gases bears a direct relationahip to the to 
pletenees of combustion and the wr-ru« r 
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The air-fuel ratio for motor spirit as ns^ 
at the present time^ for maximum power "et 
full load, CTtends from about 11:1 to 15:1. Hie 
relative mileage which may be obtained from a 
given quantity ^ fuel is measured by its thermal 
efficiency. Maximum thermal efficiency is obtained 
at an air:fuel ratio of 16’6 to 17*5:1. Power must 
be sacrificed to some degree to secnre the greatest 
mileage. The relation of the air-fuel ratio to the 
percenta^ of carbon dioxide in the exhaust gases 
18 shown oy a curve obtained from laboratory teste, 
and another obtained from road teste on 101 
different motor vehicles using different brands of 
spirit agrees closely with it. To adjust a car- 
burettor by g)as analysis, tests should be made 
on the road under the different conditions under 
which the machine is to be driven. The machine 
is run until thoroughly warmed up and then 
tested at a given speed on the level by taking 
samples of the exhaust gases and analysing for 
carbon dioxide content. The air-fuel ratio can then 
be read off from the curve given. Should the per- 
centage of carbon dioxide be low the carburettor 
is given a slightly “ leaner ” adjnstment and again 
tested, and a record kept of the carbon dioxide 
content and carfanrettor adjnstment for each test. 
When the hmh^t carbon dioxide percentage con- 
sistent with flexible working has been obtained, the 
machine is tested at other speeds. Then, by plotting 
the carbon dioxide percentages at the different 
speeds, the carburettor setting giving the highest 
average carbon dioxide percentage at the different 
speeds, and also flexible working, should be chosen 
as the best adjustment. A carbon dioxide indicator 
for adjusting carburettors on the road is described 
and illustrated. Two min. is required to sample 
and analyse the gas. The indicator is accurate to 
0'2% with carbon dioxide contents of 14%. Tables 
are given showing the gain in mileage which can 
be obtained by proper carburettor adjustment. 

— H. 0. R. 

Flue-gas analyses; General graphical evaluation of 

. Y. Kauko. Chem.-Zeit., 1922, 46, 657—659. 

A THEOBETICAL and mathematical paper in which 
the fuel economy is represented graphically from 
considerations based on the chemical analysis of 
the flue gases. — A. R. P. 

Petroleum - Surface tension of . C. K. Francis 

and H. T. Bennett. J. Ind. Eng. Chem., 1922, 
14, 628—628. 

The surface tension of petroleum from various 
parts of the United States was determined, and 
was found to increase with the specific gravity. The 
small quantity of fatty acids and wax commonly 
found in petroleum products does not appear to 
influence the surface tension. The presence of high- 
boiling fractions and products of high viscosity 
tends to raise the surface tension of the lighter 
petroleum products. The surface tension decreases 
with rise in temperature by about 0'05 dyne per 
sq. cm. per 1° F. The connexion between viscosity 
and surface tension appears to be very slight, as 
an increase in Saybolt viscosity from 61 to IITO is 
only accompanied by^an increase in surface tension 
from 94-4 to 37-3.— H. C. R. 

Drying oUs from petroleum. Gardner and Bielouss. 
See XIII. 

Carbon dioxide indicafor. MaoMullin. iSee XXIII. 

Patents. 

Artifieiai fuel. R. A. Kratochwill. E.P. 182,362, 
3.6.21. 

A BuquBTTa is made from 14 oz. of coal dust and a 
tinder composed of 30 grains of ^m arable and 18 
drams of water, and is varnisksd in order to water- 
proof it. — A. Q. 


Car bonace^ product and method of making the 
^wie. H. Rodman, Assr. to Rodman Chemical 
Co. TJ.S.P. 1,420,754, 27.6.22 Appl., 7.9.17. 
Rotted " coal is dissolved in an alkaline reagent, 
*•(?♦» aqueous solution of ammonia, lEnd the 
resulting plastic mass dried. — A. R, M. 


toking chambers for gas generators. Bismarck- 
hutte. E.P. 163,012, 6.5.21. Conv., 6.5.20. 


A COKINO chamber for use in conjunction with a gas 
producer is provided with a horizontal plate, spaced 
below the open end of the chamber so as to provide 
a peripheral discharge opening for the coked 
material, and forming a support for the material 
being coked. At the top of the chamber there is a 
concentric rotary feed hopper into which coal is 
continuonsly fed from bunkers and from which it 
passes into the chamber through openings at the 
lower end. The hopper extends .downwards into 
the chamber so as to form an annular gas-collecting 
space, into which dust cannot readily pass, at the 
top of the chamber. Attached to the bottom of the 
hopper there is a vertical shaft carrying a stirrer 
and an ejector spaced just above the horizontal 
plate. — H. Hg. 


Vertical [gtw] retorts. F. J. Collin, 
Verwertung von Brennstoffen und 
E.P. 165,744, 30.6.2L Conv., 2.7.20. 


A.-G. znr 
Metallen. 


A PEBfOBATBD pipe IS laid in a channel ent in the 
base of the wall of a vertical retort provided with 
a water-seal, and is used alternatively for supply- 
ing water to the seal and steam to the retort for 
the generation of water-gas. — H. Hg. 


retorts. Low Temperature Carbonisation, 
Ltd., and T. M. Davidson. E.P. 181,894. 
18.4.21. * * 


Vertic.\l retorts suitable for low-temperature car- 
bonisation are constructed of cast iron or other 
metal, and the inner and outer surfaces are pro- 
tected by firebrick slabs. The retorts are provided 
with external horizontal and internal vertreal ribs 
of a dovetail shape in order to secure the slabs to 
tho retort surfaces. — H. Hg. 

[Coal] gas; Method of and apparatus for manufac- 
turing . A. F. Kereting, Assr. to L, C. 

Hamlink. TJ.S.P. 1,420,041, 20.6.22. Appl., 

2.5.19. ^ 


A NPMBEB of retorts are charged in sequence with 
coal and, by means of suitable gas connexions 
betvreen the retorts, the gas from a freshly charged 
retort is, during the earlier stage of carbonisatiou, 
pa^ed through a retort containing more com- 
pletely carbonised coal to an off-take. — H. Hg, 

Gas producers [ ; Stirrer and futUf ceding device for 

^3- Dowson and Mason Gas Plant Co., Ltd., 

and E. Wilson. E.P. 182,053, 19.11.21. 

In a producer of the type provided with mechanical 
stirrers and automatic fuel feed, horizontal arms are 
supported in such a manner as to be capable of 
rocking on their axes. Fingers or stirrers depend 
from the arms and sink into the fuel to an extent 
regulated by the resistance offered by the fuel bed. 
Varying leverage may be exerted on the arms by 
means of weighted box-castings on the ends of the 
arms, and the depth of the fingers in the fuel bed 
thus varied. £a<m arm with its depending fingers 
may be made to act independently so far as its 
oscillatory movement is concerned. Means are pro- 
vided for obtaining relative rotary movement be- 
tween the fuel bed and the oscillating stirrer arms, 
and for providing water cooling for the latter and 
the dep^ding fingers. The drive and means for 
feeding and distributing the coal are controlled 
from the stirrer anna, which, by Mating aa the spokes 
of a wheel, may transmit the drive from a circum- 
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forential rack. The coal or other fuel ia fed from 
a revolving drum into a continuously revolving 
spreader and thence dietributed evenly over the area 
of the producer, both the drum and the spreader 
working in unison from the same drive. — A. R. M. 


Petroleum, oils; StHl for fractionally distiUing . 

E. C. R. Marks. From SheU Co. E.P. 182,247, 
20.4.21. 

etill is particularly designed for the re-frac- 
tionation of gasoline-kerosene fractions. The frac- 
tion is heated by means of the hot residues from 
which it was originally distilled. A long horizontal 
. still is divided by vertical partitions and heated by 
tubes through which the residuum flows. The 
gasoline-kerosene fractions flow along this still and 
Steam is admitted into each portion. Each section 
is provided with its own vapour exit. — T. A. S. 

Ziyuid fuel. A. A. Backhaus, Aser. to TJ.S. Indus- 
trial Alcohol Co. U.a.P. 1.419,910, 20.6.22. 
Appl., 12.10.17. 

A MIXTURE of a petroleum distillate, an alcohol, and 
an aromatic hydrocarbon is blended with a phenol. 

—A. 0. 

Fuel for internal combustion engines, M. C. 
Whitaker, Assr. to U.S. Industrial Alcohol Co. 
n.S.P. (a) 1,420,006 and (b) 1,420,007, 20.6.22. 
Appl., 12.11.19. 

The fuel is composed of (a) a light hydrocarbon, an 
alcohol, a diethyl ketone, and an ester, or (b) 35 — 
60% of an alcohol, 25 — 35% of an aromatic hydro- 
carbon, and 20 — 40% of an ester.— A. G. 


Oils; Process for cracking . R, D. George. 

U.S.P. 1,420,832, 27.6.2i Appl,, 14.9.21. 


The process consists in heating to cracking tem- 
perature heavy hydrocarbon oils in continuous flow 
through an upright still, The heat^ oil is deli- 
vered from the top of the still to a separating cham- 
ber wherein is raaintaiued a pool of hot oaT above 
the level of the still. In the separator the volatile 
portions are removed and condensed. The residual 
oil is freed from carbon in a separator and returned 
to the bottom of the still. The amount of free 
carbon in the cleaned oil is kept below 1 % . — T, A. S. 


Oil-bearing shale; Apparatus for treating . 

G. A. Heimbucher. U.S.P. 1,421,228, 27.6 22 
Appl., 3.9.18. 


An apparatus for treating oil-bearing shale consists 
of a furnace, in which several vertical retorts are 
arranged above a combustion chamber; a wall 
having helical flues surrounds the lower end of each 
retort, and is spaced from the outer wall of the 
furnace, and segmental walls meeting at their 
ends and spaced from the outer wall of the furnace 
partly surround the upper portion of each of the 
retorts, the space enclos^ by these segmental walls 
forming a heating chamber, connected with the 
combustion chamber by the helical flues, and also 
with a chimney stack. Each retort may be fitted 
with a mechanically operated rotating grate and 
mth a tapered perforated pipe, which projects 
upwards from the centre of each grate. Outside 
each pipe is a device for agitating the shale in the 
retort when the grate is rotated.— A. B. S. 


hydrocarbon oils; Treatment of . D T Dav 

U.S.P. 1,422,038, 4.7.22. Appl., 17.6.19 
Hydrocarbon oils of low boiling point are pro- 
boiling point by vajwris- 
j'- ™ treated and compre^ing 

the vapour Atnmediately in a cylinder by means of a 
TOStou, which moves “substantially instanta- 
^usly to generate sufficient heat and pressure 
to concert the vapour into the desired product 

—A. B, 8. 


Coal; Method of cleaning . Process of purify. 

ing materials; [cO(tI]. W. E. Trent, Aw, to 
Trent Process Carp. TT.S.P. 1,420,163 and 
1,420,165, 20.6,29. Appl., 9.7.19 and 25.2.20. 

See E.P. 146,931 and 159,497 of 1920; J., 1921 
616 a; 1922, ^ A. ' 

Peal and the like; Process for the dryditiiMalion 
and coking of rate — -. A. J. H. Haddan. 
Prom Torfverwertungsges. Pohl und von Dewit* 
E.P. 159,464, 22.2.21. Addn. to 168,513. 

See G.P. 840,634 of 1920; J., 1922, 6 a. 

Coal; Coking of . S. R, Illingworth. U.S.P 

1,422,269, 11.7.22. Appl., 1.8.21. 

See E.P. 164,104 of 1920; J., 1621, 501 A. 

Retort [coke oven]. L. D. Summers. U.B P 

I, 422,634, 11.7.22. Appl., 12.8.20. 

See E.P. 179,235 of 1921; J., 1922, 493 A. 

Gas producer. L. Fomas. U.S.P. 1,422,093 

II. 7.22. Appl., 1.2.19. 

See E.P. 123,323 of 1919; J., 1920, 260 a. 


Coal gas: Method^ of stripping the tllumtnatvfs from 

and of purifying by means of charcoal. 

ApparafiM for purifying coal gas. F. Soddy 
TUS.P. 1,422,007-8, 4.7.22. 

See E.P. 125,253 of 1918; J., 1919, 352 a. 


ua snaies; Mcthoa for working . W. w. 

Hoover and T. E. Brown. U.S.P. 1,422,204. 
11.7, 22. Appl., 19.12.19. 

See E.P, 166,396 of 1919; J., 1921, 637 a. 


Coke; Plant for 
H. A. Frfinkel. 


quenching and conveying . 

E.P. 182,357, 19.8.21. 


Discharging coke or residues from retorts, pro- 
ducers, and the like; Means for . G. D. 

Hardie, and Maclaurin Carbonisation. Ltd. E.P 
182,576, 8.4.21. 

Buminfir of pulverised fuel; Means or apparatus for 
we m the . B. N. Buell. iTp. 182,413, 


Gas retort mouthpieces. A. E. Burton and 
Jackson. E.P. 182,216, 30.8.21. 


A. H, 


das proaucers and other furnaces; Rotary gratei 

, • U. TrefoU. E.P. 182,343, 2.8.21. 

Addn. to 153,163. 


Drying coal etc. E.P. 182,006. See I. 

Sludge acids. U.S.P. 1,421,688. See Vll. 

Cement manufacture and tow-temperature car- 
bonisation. E.P. 181,811. See 


Electrochemical reactions. E.P. 181,848-9. Sec XI. 


I1B.-DESTBUCTIVE DISTILIATION: 
HEATING; IIGHTING. 

Patents. 

Garbonaceova tubatancaa; Apparatui or kUna for 

the drying and diaiiUation of . H. Alexander. 

E.P. 181,794, IS.3.21. 

T*?® retorts are surrounded by an annular space 
into which fuel is charged, this fuel being 8ubj«?cted 
intermittontJy to the action of an air blaat to pro- 
vide heat for carbonising the fuel in the retorts, 
llunng such ** blowing period " the hot products 
can be passed upwards into a superposed aryer, 
^i8t in drying the raw material, which then falls 
from the dryer into the retorts. The car^nis©^ 
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re6i4ii6 U withdrawn from the retorts an4 is used 
for the manufacture of briquette or other fuel. The 
walls of the retorts are perforated so that the hot 
gases from the surrounding beating chamber can 
be passed through the charge. — A, G. 

Retort furnace, T, B. Blanchard and B. 

Kenehc. U.8.P. 1,4?0,958, 37.8.23. Appl., 17.11.21, 

^ BOBUONTAI. retort is placed orer a heating 
chamber, and pairs of upwardly converging flues 
extend from the chamber through the retort into 
a horizontal flue above the retort. Dampers are 
placed in the horizontal flue between the openings 
of successive pairs of flues. — H. Hg. 

Alloy for filamenti. D.8.P. 1,423,019. See X. 

Ebbata. — This Journal, July 15, 1922, p. 497, 
col. 1 : lines 35 to 38 from the top, for “ 2-Hydroxy- 
benzantbrone or the corresponding 3-hydroxy 
derivative,” read “ 2-Hydroxyanthraquinone or 
S-hydroxyanthranol ” ; line 33 from bottom, after 
“ hydroxyhenzanthronecarboxylio acid,” insert 
” (yield about 28% of the wei^t of hydroxyanthra- 
quinone)”; the sentence “Small amounts . . . 
simultaneously produced,” lines 22 — 26 from 
bottom, should come after the word “ heating ” on 
line 31 from bottom, 

IU.-TAB AND TAfi PBODUCTS. 

Patbnts. 

Anihraquinone ; Purification of . H. F. Lewis, 

Assr. to National Aniline and Oliemical Co., Inc. 
IJ.S.P. 1,420,198, 20.6.22. Appl., 29.3.20. 

Cruus anthraquinone is treated with a halogenated 
hydrocarbon solvent, and the solution, which con- 
tains the impnrities, is separated from the purified 
anthraquinone. — L. A. 0. 

Sludge acidt. U.8.P. 1,421,688. See VII. 
Electrochemical reactions, E.P. 181,848 — 9. See XI. 

IV.-€0U)UDING MATTERS AND DYES. 

2.S.2' ^'•Naphthindigo. H. E. Fiere and B. Tobler. 

Helv. Cfhim. Acta, 1922, 5, 557—560. 

Ths conversion of 2.S-h^droxynaphthoic acid into 
2.3-axninonaphthoic acid is effected by heating with 
ammonium chloride and ammoniacal zinc chloride in 
a current of ammonia at 180° — 190° C. for 36 hours. 
The yield is 68 — 70% when zinc chloride of good 
quality is used* and the unchanged 2.S-hydroxy- 
naphthoic acid can be recovered. The presence of 
ainc oxychloride causes side reactions with the 
formation of /S-naphthylamine and dinaphtbacri- 
done. Condensation of the 2.3-aminon,'\phtnoic acid 
with chloroacetic acid is quantitative, with the 
formation of 2.3-naphthylglycineoarboxylic acid, 
crystallising from alcohol in yellow needles, m.p. 
240° C. The conversion of the glycine into 2,8.2'.3'- 
uaphthindigo gives very poor yields by any of the 
Usual meth^s. The pure dye crystallises from nitro- 
benzene in nearly black taiblets. It dyes greenish- 
blue shades from the hydrosulphite vatj the 
brominated dye is green. The dye takes up three 
atoms of bromine, but is not thereby rendered fast 
^ chlorine. The shade is purer than that of Ciba 
Green Gt, however, and it is equally fast to light. 

—E. H. E. 

aphthindigo ; Attempts to prepare and 

the behaviour of azo dyes from naphthylglycines. 
H. E, Fierz and R. Sallmann. Helv. Chim. Acta, 
1922, 5, 680—566. 

Attempts to prepare Mri-nwlithindigo from 1.8- 
oapbthylglycinecarboxylic acid failed, owing to the 


unstable character of the naphthylglycine. The 
ipaximum yield of naphthostyril obtained by 
oxidation of naphtbalimide with sodium hypo- 
chlorite was 50%. By eondenaing naphthostynl 
with chloroacetic acid, napbthostyrylaoetic acid, 
m.p. 2^° C., was obtained^ which, by boiling witlr 
eoaium ethoxide, gave disodium 1.8-naphthyiglyeine- 
carboxylate, a white powder. The following naph- 
thylglycineeulphonic acids were prepared by con- 
densing the corresponding naphthvlamineeulphoiiio 
acids with chloroacetic acid: — l.^acid, colourless 
needles containing iHgO; 1.4-acid, yel^w crystals 
with 1H,0, having a strong blue fluorescence in. 
alkaline solution; 1.5-acid, anhydrous colourless 
leaflets or needles, with green fluorescence in alka- 
line solution; 2.1-aoid, colourless fan-ahaped needle 
aggregates, with 211,0. The azo dyes from all these 
napbthylglycinesulphonic acids are decomposed by 
boiling water. Azo dyes were made by coupling 
diazobenzene and p-nitrodiazobeozene with ^naph- 
thylglycine ethyl ester; the m.ps. were aiid 
156° C. (^decomp.) respectively. The latter dye, 
when decomposed with boiling acetic gave as 
identifiaUe products aj3-naphthyl-{p-nitrophenyl)- 
dihydrotriaziaecarboxylic ester, napbtbimidazole, 
and p-nitraniline. (Cf. J.C-S., Sept.) — E. H. R. 

Patents. 

Acridine dyestuffs; Manufacture of new hatogeA 
derivatives of basic — Durand Sk Hnguenin 
A.-G. E.P. 166,721, 14.6.21. Appl., 30.6.20. 
Haloosnated dyestuffs containing several halogen 
atoms in the molecule are obtains by direct treats 
ment of basic acridine dyestuffs or their leuco> 
derivative with halogem or with an agent capable 
of liberatiiig halogen. These products will dye r^- 
oraoge to pure red shades on leather and on tannin- 
mor^nted cotton^ and can also be applied to ^e- 
ing natural or artificial silk. They are fast against 
the action of chlorine. Example: 20 pta. of Acri- 
dine Orange sulphate and 36 pts. of sodium bromide 
are slowly stirred into 400 pta. of concentrated 
sulphuric acid at 0° C. After some hours the tem- 
erature is slowly raised to 50° C. until a sai^le 
issolves in water with a vivid red colour. The 
product is then poured on to ice, salted out, filtered, 
washed with brine, and dried at 60° C. The sub- 
stance is a dibromo-derivative, and dyes pure red 
shades on tannin-mordanted cotton. — F. M. 

Soluble acid colouring matters; Manufacture of a 

new series of and of intermediate compounds 

for the manufacture thereof. A. G. Green, K. H. 
Saunders, and British Dyestuffs Oorp., Ltd. 

I E.P, 181,750, 18.12.20 and 16.8.21. 

' A NEW series of dyestuffs of the benzene and naph- 
thalene series is described which dye wool and 
silk from an acid bath, and which owe their solu- 
bility and acid character to tho presence of mi 
alcoholic sulphuric acid group. -CHj.O.SO^H, 
attached to nitrogen. This -SO^H group is termed 
a sulphato group, and it may be introduced in a 
variety of ways either into the structure of dye- 
stuffs or into their intermediates. For example, 
an N-oxyalkyl derivative may be prepared from 
either on intermediate or a dyestuff by the action 
of ethylenechlorohydrin, and this, on treatment 
with concentrated sulphuric acid, or faming sul- 
phuric acid, chlorosulpnonic acid, etc., under such 
conditions as would normally convert ethyl alcohol 
into the hydrogen sulphate, yields the sulphato 
compound. Another methoa conaista in reacting 
in neutral or alkaline solution with chloroethyl 
hvdrc^en sulphate, prepared by dissolving ethylene- 
c^lorohydrin in sulphuric acid, on a dyeetuff or its 
component or intermediAite, containing a primary 
or secondary amino group. In this way the ethyl 
sulphato group is introauced at one step. The 
method is not limited to the ethyl group, as propyl- 
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cne, butylene, or ^ycerol chlorobydrins may be 
used in the same way as ethyienecmorol^drin. A 
large number of examples are given of the prepara- 
tion ofsulpbato acids of intermediates ana of ezo 
dyestuffs, triarylmethane dyestuffs, and of oxazine, 
azine, and thiazine colouring matters of the ben- 
zene and naphthalene series. — G. F. M. 

Colouring maffers [Kydroxyethyl^ Kydroxypropyl, 
etc. derivatives of oxazine. azine, and thiazine 

%e4fii//s]; Manufacture of . British Dye- 

stu& Corp., Ltd., A. 6. Green, K, H. Saunders, 
and E. B. Adams. E.P. 182,031, 30.8.21. 
Utestupfs possessing a qninoneimide structure, 
and containing one or more hydroiyalkyl groups 
attached to nitrogen, are obtained by applying the 
standard reactions for the preparation of oxazines, 
azines, or thiazinea to intermediates containing 
such hydroxyalkyl groups. Thus oxazine dyestuffs 
are obtained by condensing a nitroso derivative of 
a hydroxyalkylaryiamine with a phenolic com- 
pound. ^r example, violet to blue dyestuffs of 
the galiocyanine type are obtained by using gallic 
acid, gallamide, etc. in the above reaction. If a 
nitrc«o derivative of a m-hydroxyoxyalkylarylamine 
is condensed with an alkylarylamine or an oxy- 
alkylarylamine, oxazine dyestuffs are also pro- 
duced, whilst it the arylamine is naphthylamine or 
its derivatives blue dyestuffs of the Nile Blue type, 
but of greatly increased solubility are obtained. 
Oxyalkyltbiazine dyestuffs are produced by convert- 
ing a nitroso derivative of an oxyalkylarylamine 
into the corresponding p-diaminethiosulphonic acid 
by treatment with thiosulphate, or by converting a 
p-nitroao-alkylarylamine into the p-diaminethiosul- 
phonic acid, an^ oxidising this together with an 
oxyalkylarylamine. In the preparation of azine 
dyestuffs a nitroso derivative of an oxyaikylaryl- 
amine may be condensed with an oxyalkyl- or other 
N-substituted m-diamine, or a nitroso-derivative of 
an alkylarylamine may be condensed with an 
oxyalkyl-m-diamine. In each case the intermediate 
indamine is converted into the azine in the usual 
way. Azine dyestuffs of this class may also be 
obtained by the oxidation of a mixture of a 
}>>diamine with two arylamines, one of which is 
primary, whilst oxyalkyl groups may replace one or 
more hydrogen atoms in the amino groups of the 
second arylamine or of the p-diamine. Lastly, the 
oXyalkyl group may be introduced into oxazine dye- 
stuffs, particularly those of the galiocyanine type, 
by subsequent condensation with components such 
as oxyalkyldiamines which contain this group 
attached to one nitrogen, whilst the other amino 
group is unsubstituted. — G. F. M. 
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Blytb. J. Text. Inst., 1922, 13. 149—156. 

In the examination of the fleeces of Blackface 
lambs which were either still-born or had died 
shortly after birth, three types of fibres were found. 
One_, in its proximal portion, had the characters of 
typical hair, at ite tip the characters of typical 
wow, and the middle portion had a structure inter- 
mediate b^ween hair and wool. The second type 
of fibre had the structure of wool near its tip, out 
™ proximal portion resembled the middle pwtion 
of the first type. The third type of fibre resembled 
wool from root to tip. Those fibres which resembled 
wool ccnetituted more than half of the fleece and 
compared very favourably with wool of recognised 
commercial value. — A. J. 'H. ^ 
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Tf^ool; 5orpfion of neufral soap by and itt 

bearing on scouring and ntiuing j^cesses. 
Briti^ Remarch Amoc. for the Wowen and 
Worsted Ind. J. Text. Inst., 1922, 13, 127— X42. 
The wool used in the eiperimente was purified by 
scouring it with potash-olive oil soaj) and sodium 
carbonate, and afterwards extracting it three times 
with absolute aloohol. The soap was prepared from 
sodium carbonate and pure oleic ^id and was after- 
wards purified by extraction with hot alcobol; it 
finally contained a slight excess of fatty acid. The 
wool was immersed in a soap solution for a definite 
time at a definite temperature and the loss of alkali 
and fatty acid by the soap solution was then deter- 
mined. The alkali portion of soap ia sorbed much 
more than the fatty acid, so that the soap solution 
becomes charged with an excess of fatty acid. The 
loss of fatty acdd by the soap sohition is due to 
sorption of actual soap and to precipitation on 
the wool fibre of some of the fatty acid liberated as 
the restilt of the preferential sorption of caustic 
soda. In the case of dilute solutionfl, this pre- 
cipitation is the main cause of the lose of fatty 
acid by the solution. This precipitaitHi of fatty 
acid decreases with increase of concentration of 
the soap solution owing to the protective colloid ” 
action of the soap, so that with i^rong solutions the 
loss of fatty acid is chiefly due to sorption of actual 
soap. The sorption of soap by wool proceeds for 
several hours without sign of equilibrium, and is 
greatly accelerated by rise of temperature. During 
the initial stages of the contact between wool and a 
soap s<dution the rate of loss of alkali is very much 
greater than the rate of loss of fatty acid, but this 
difference lessens with time, and after prolonged 
contact the two rates become roughly equal. With 
mixtures of of oleic and palmitic aci^ there 
is a preferential sorption of the oleic acid by wool, 
but potassium and sodium oleates do not differ 
essentially with respect to the absorption of either 
alkali or fatty acid. The sorption of alkiUi by 
wool from a chemically neutral soap sciution is 
equal to that from a solution of caustic alkali of 
very much smaller concentration, and this suggests 
a method of measuring the “ effective alkalinity” 
of neptral soaps and other salts such as sodiura 
carbonate and borax which are alkaline in aqueous 
solution. Comparison otf the alkali absorptaon by 
wool from caustic soda solutions and from soap 
solutions under identical conditions showed that 
the ratio of the concentration of caustic soda to 
^at of the eoap solution ^ving equal sorption, 
increases with increase of dilution. In the treat- 
ment of wool with alkaline eoap liquors, the known 
advantage of having free alkali (carbonate) present 
may be due to its physical action in increasing 
emulsification, and also to its action in opposing 
the liberation of fatty acid. In soap-milling pro- 
cesses it is probable that the alkali of the soap is 
the real milling agent and that the liberated fatty 
acid exerts only secondary functions in controlling 
the extent of the sorption of caustic soda from the 
eoap, in preserving the handle of the wool, and in 
acting as a lubricant. — A. J. H. 

Wool; Standard method for the eslimation of soap 

. British Research Assoc, for the Woollen 

Worsted Ind. J. Text. Inst., 1922, 13, 143—149. 
The sample of wool is extracted twelve times (this 
o sufficient) with absolute alcobol in a 

Soxblet ^tractor la^ed with asbestos tape or cord 
and having ground-in jointo (corks are not satis- 
facto^). The hot solution is then filtered through 
thin Swedish filter paper No, 1 F, the bulk of the 
alcobol is evaporated, the residue is evaporated to 
dryness in a wide-necked glass flask on a water- 
J * 18 aftenflUjiOb dried first in a water m’en 

and then to constaW weight in vacuo. The dried 
residue is boiled with a known excess of 
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gulpfanrio acid, allowed to cool, shaken out three 
times jwith neutral ether, and the ethereal layer 
then separated and washed with water, the wash> 
ings being added to the aqueous layer. The 
re^due containing total oil and fatty acid, obtained 
by evaporating the ethereal extract, is dissolved in 
absolute alcohol and titrated with N flO caustic 
soda or potash and phenolphthalein, whereby the 
fatty acid content is determined. The soap is 
determined by back titration of the aqueous extract 
with 10 caustic potash, the difference between 
the acid originally added and that remaining being 
calculated to sodium oleate. This method of back 
titration is necessary, since the whole of the soap 
is decomposed only on boiling with excess of acid. 
The calcium soaps extracted may be determined by 
estimating calcium by the usual methods in the 
above aqueous extract, which has been titrated for 
soap. It frequently happens that a persistent 
emulsion forms when shaking out with ether, and it 
is then advisable to separate as much ether as 
possible, evaporate the acid liquor to dryness, and 
wash the r^idue with ether to remove fatty acid 
or oil. The amount of fatty matter in such an 
emulsion may amount to 0*03% on the weight of the 
wool. Although alcohol is a satisfactory solvent 
for soap, it is not possible to recover from wool the 
same amount of soap as is placed in it, since there 
is distinct evidence that some of the alkali 
of the soap combines with or becomes absorbed by 
the wool substance itself, leaving free fatty acid on 
the fibre. Atmospheric carbon dioxide is able to 
decompose soap into an ** acid soap and an alkali 
carbonate, and this affects the process of analysis. 

—A. J. H. 


Lignin of fir wood; Constitution of the . P. 

Klason. Svensk Eem. Tidskr., 1923, 34, 4 — 17. 
Chem. Zentr., 1932, 93, III., 65-56. 

Tub calcium salt of o-ligninsulpbonio acid was 

E repared by treating sulphite-cellulose waste 
quors with calcium chloride. Waste liquor was 
also precipitated in three separate fractions with 
sodium chloride and the /3-naphthylamine salts were 
prepared from the three fractions and from the 
residual liquor. All these preparations were sub- 
stantially identical, corre^onding with the formula 
C„Ha,0,+H,60.+0i,H,NH, ; hence it is inferred 
that a-Iigninsufphonic acid is a uniform sub- 
stance. /8-Naphthylamine salts have been prepared 
from several derivatives of the calcium a*ligninsul- 
phonate, e.y,, from compounds with hydroxylamine, 
semicarbaaide and ammonia, also from the product 
of acetylation with acetic anhydride at 50® — 100® C. 
for twelve days. o-Naphthylamiue salts of the 
a-lignosulphonic acid itself, of its methylated 
derivative, and of the carboxylic acid forni^ by 
oxidation with hydrogen peroxide at the ordiuary 
temperature for forty-five days are also described. 
It is concluded that a-lignin is a definite uniform 
substance containing a conife^l aldehyde nucleus, 
the presence of which throws light on the chemistry 
of the bisulphite process ; it also contains a flavone 
or coumarone ring, whereby it is related to the 
catechinSj fiavones, etc. but differs from them in 
that it IS characterised by an acrolein complex 
which is combined like an acetal with the carbo- 
hydrates of the wood. — J. P. B. 


Patents. 


Textilt and other fahrieSy thready i/arn, and the 

like; Process of treatino [<o remove atarches, 

gums, and other impurities]. J. Takamine and 
J. Takamine, jun. U.S.P. 1,421,613, 4.7.22. 
Appl., 8.10.20. 

Textiles, threadsj and the like are treaty 

in a bath containing proteolytic and diastatic 
enzymes, to dissolve and r^ove starchy matter, 
gums, and other impnritiel, and are then washed 
with wEter.“I). J. N. 


[NitroeeUidose composition •] Compound sheet 

material {jrom ]. Manufacture of •wafer- 

pTOof material, C. Claessen. E.P. (a) 174,317, 

8.7.21. and (b) 174,588, 12.1.22. CJonv., 21.1.21, 

28.1.21. Addns. to 155,778 (J., 1922, 459 a). 

(a) a compound sheet material resembling wax cloth 
is made by interposing a supporting fabric between 
two thin skins of the nitrocellulose composition 
described in the original patent, and uniting the 
three layers by pressing or rolling, (b) A strong 
waterproof material, suitable for packing joints, 
for chair seats and other purposes, is made by 
cementing together, by heat and pressure, alter- 
nate layers of the nitrocelluloso composition and 
fibrous materials snch as vulcanised fibre, card- 
board, or paper, and allowing the mass to cool 
under pressure. — I). J. N. 

Artificial silk and the like; Manufacture of . 

W. P. Dreaper. E.P. 181,758, 19.1.21. 

Skeins of artificial silk, during the final drying 
process, are supported in a drying chamber in such 
a manner that they occupy the major portion of the 
cross-section of the chamber, and a blast of heated 
air, travelling at the rate of 3—5 m. per sec., is 
driven along the chamber through the skeins to 
keep the individnal filaments in relative movement 
to one another during the drying process, the 
arrangement of the skeins being such that en- 
tanglement is prevented. This method of drying 
prevents the cohesion of the filaments and gives a 
bulky thread of high covering power. — J. F. B. 

Cellulose [vijcose] ; Manufacture of threads, 

fUarnentSy strips or films of . Courtaulds, 

Ltd., and M. X. Callimachi. E.P. 181,900, 

23.4.21. 

Starch is dried at a moderate temperature, prefer- 
ably under reduced pressure, until it contains not 
more than 5% of moisture. 58 pis. of the dried 
starch is adde^ rapidly, with continuous stirring, to 
100 pts. of 62% sulphuric acid cooled below 0® O. 
When a homogeneous paste is obtained the mixture 
is allowed to warm up spontaneously, whilst the 
starch goes into solution. The resulting liquid is 
diluted with 540 pts. of water, and is used for the 
preparation of acid saline coa^lating baths for the 
spinning of viscose threads etc. — J. F. B. 

Cellulose [viscose] ; Manufacture of threads, 

filaments and the like of . Courtaulds, 

Ltd., and H. J. Hegan. E.P. 181,901, 23.4.21. 
The tendency for filaments to break at the jet orifice 
during spinning is counteracted by the addition to 
the viscc^ of a substance capable of lowering the 
surface tension of the viscose relatively to the 
coagulating bath. For viscose prepared from 
cotton the addition of 2 pts. of sodium oleate per 
10,000 pts. of viscose is suitable. — J. F. B. 

Cellulose [ttscoje]; Manufacture of coloured 

threads, filament strips or films of . Cour- 

taulds. Ltd., and L. J. Wilson (legal representa- 
tive of L. P. 'Wilson). E.P. 181,902. 23.4.21. 
Coloured filaments etc. are produced from viscose 
by incorporating with the viscose a leuco-compound 
of a vat or sulphur dyestuff, and spinning and 
coagulating the coloured viscose in the usual 
manner. The alkaline solution of the dyestuff, re- 
duced by sodium hydrosulphite, is ei^er added 
directly to the viscose or is mixed with the caustic 
soda solution employed for dissolving the cellulose 
xanthate. — J. F. B. 

Cellulose derivatives; Manufacture of artificial sUk 

and the like from . H. Dreyfus. E.P. 

183,166, 21.3.21. 

In spinning artificial silk by the dry method 
projecting solutions of cellulose esters or the like in 
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volatile organic solvents into heated air, the rate of 
solidification ia controlled by the ^dition ofliinited 
quantities of solvents of high boiling point to the 
cellulose solution, thereby enabling it to be drawn 
down to extremely fine filaments before solidifica- 
tion. For example : 100 pts. of cellulMO acetate is 
dissolved in 400 pts. of acetone, and 25— 50 pts. ot 
diacetonealoohol (b.p. 163'=— 185“ 0 ) is added to 
control solidification. Other suitable solvents of 
high boiling point are: acetonealcohol (acetyi- 
carbinol), aqetylacetone, cyclopentanone.— J . *. »- 

CeUvlose eater products [jfd artiftciol 
standardised dyeing speed]; 

ing . H. S, Mork and 0 F. Cofen 

Assrs. to The Lustron Co (a) 1,421,^, 

(b) 1,421,289, and (o) 1,421,290, 27.6.22. Appl., 
(.A) 12.3.21, (b, c) 16.11.21. 

CfiiiLULOSE ester products of standardised dyeing 
speed are made by : (a) blending together in 

presence of a solvent such Quantities of several pre- 
viously prepared batches of eater ^ will give a 
homogeneous product having the desired dyeing 
speed: or (a) equalising the dyeing speeds of a num- 
ber of batches of the ester by suitably treating those 
batches whicli have the slower dyeing speed, and 
subsequently uniting all the batches m a solvent 
(o) Several lots of artificial silk are prepared, and 
their dyeing speeds are substantially equalised by 
suitably treating those lots which show the slower 
dyeing speed.— 5. J. N. 


Paver product and process of making the same. 
E. G. Aoheson. C.8.P. 1,419.961, 20.6.22. Appl., 
15.7.20. 


In a process of making filled papers, a step coMists | 
in incorporating with the pulp a filling material in | 
a deflocculated state. — L. A. C. | 

Paper: Method, of removing ink from printed . 

H. R. Eyrich and J. A. Schreiber, Assrs. to The 
Paper De-Inking Co. U.S.P. 1,421,195, 27.6.22. 
Appl., 27.4.21. 

Ink is removed from paper by applying an alkaline 
solution of bentonite. — A. B. S. 

Cotton substitutes; Manufacture of . B. i 

Possanner von Ehrenthal. E.P. 156,709, 7.1.21. ! 
Conv., 7.8.19. 

See G.P. 331,802 of 1919; J., 1921, 343 A. i 


Artificial threads, films and the like; Process for the 

production of from viscose, fl. Jentgen. 

E.P. 171,691, 15.11.21. Conv., 16.11.20. 

See G.P. 340,289 of 1920; J., 1921, 808 A. 


[Fiscose] artificial silk; Manufacture of . E. : 

Bronnert. U.S.P. 1,422,412, 11.7.22. Appl.,31.8.20. | 

See E.P. 170,874 of 1920; J., 1921, 886 a. 

Pulp for paper, cardboard, artificial leather, and i 
the like from peat; Process for the manufacture \ 

of . A. L. Burlin. U.S.P. 1,420,303, 20.6.22. i 

Appl., a).7.20. ' 

See E.P. 168,355 of 1920 ; J., 1921, 732 a. | 

Paper-making machines. F. J. Brougham. From 1 
J. M. Voith. E.P. 181,793, 15.3.21. | 

Paper-making machines. W. P. Carpmael. From ' 
The Eagley and Sewall Co. E.P. 181,809, 17.3.21. j 

Glue frem cellulose waste liquors. G.P 352.138 1 
See XV. 
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VL-BLEACHINa; PTEINaj PBINTWa; 

PIUISPINQ. ; 

Modified steam oven U^Ucture experiments on 
steaming of cotton /WwO- 
Soo, Dyers and Col, 1922, 38, IWi— 1B7. 

Ak adaptation of the ordinary laboratory water 
oven suitable for the development of oolour on 
cotton fabrics by steaming in lecture experiments. 
A short upright pipe terminating m a funnel- 
shaped opening for the purpose of charging the 
oven with water and having a tap fixed just bel™ 
the funnel, is fixed to the usual steam exit. To 
this tube at a point just below the tap is connected 
another metal pipe which also has a tap and which 
is led into the interior of the oven through the 
usual central thermometer opening which is closed 
with a perforated cap. A small tube having a tap 
is connected to the steam jacket of the oven and 
serves as a safety device. The oven can thus be 
used in the usual manner or the steam generated 
in the jacket can be directed into the interior of 
the oven and escape through the perforated cap. 
The door of the oven may be provided with a jacket 
filled with asbestos powder so that the steam within 
the oven remains djy. A hollow saddle through 
which hot water circulates and on which fabrics may 
Im dried is also attached to the water jacket of the 
oven, The oven is provided with hinged a^ports. 


VII.-ACIDS; ALKALIS: SALTS; HOK- 
METALLIC ELEMENTS. 

SidpKuric acid conccniratiofi , TheTMol constdctci' 
tions in — F. C. Zeisberg. Chem. and Met. 
Eng,, 1922, 27. 22—26. 

The data available as to the specific heat, boiling 
point, partial pressure, beat of dilution^ and heat 
of vaporisation of solutions of sulphuric acid in 
water are summarised. When a solution of sul- 
phuric acid has been raised to its boiling point 
the beat necessary to carry on concentration la the 
sum of the heat of vaporisation of water (added 
to that of sulphuric acid if the latter is not 
negligible), the neat of dehydration (equivalent to 
the heat of dilution), and the heat necessary to 
maintain ebullition or the summation of the incre- 
ments of heat necessary to raise the temperature 
of the acid to new and continually higher boiling 
points. These quantities are calculated and shown 
graphically. The curve of the total beat necessary 
IS almost a straight line from 65% to 98% HjSO* 
and over this range there is less than 2% error in 
assuming that 23*8 B.Th.U is required per lb. of 
HaSO^ per 1% difference. From these curves the 
thermal efficiencies of concentrators can bo calcu- 
lated, that of the Gilchrist surface evaporator (J., 
1922, 585 A) on the data given, being 86*3%. — C. I. 

Sulphur trioxide: Physical properties of • 

A. Berthoud. nolv. Chim. Acta, 1922, 5, 513— 
532. 

SuiaFhur trioxide is supposed to exist in two solid 
modifications, o and jS. Experiments show that the 
silky form, ^8, is probably a hydrated form; it owes 
its formation to the presence of water, but cannot 
contain more than 1 mol. of water per 1000 mols. 
of sulphur trioxide. The following constants of 
sulphur trioxide were measured witn the greatest 
care: m.p. 10*85® C. ; b.p. 44*62® C. (760 mm.); 
critical temp,, 218*3® C. ; critical pressure, 83‘8 
atm.; critical density, 0*633; molecular heat of 
vaporisation, 10,300 cala. ; van der Waals’ con- 
stants, a=0*01629, 6*0*002684. (Cf. J.C.S., Sept.) 

-E. 6. B- 
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Hydro^oWe acid; Apparatut of transparont bake- 
lite formeasvring L. J. Curtman. J. Ind. 

Kog. Chem., 1922, H, 610. 

Hydboflttobio acid (48%) is without appreciable 
action on transparent bakelite, and 10 c.c. graduated 
vessels made from this material have been success- 
fully used in analytical work. They were made 
slightly conical in shape to facilitate pouring from 
the wax containers. They are less brittle than 

t lassj non-inflammable, do not soften or become 
iatorted, and can bo readily cleaned with hot 
^ater. A medicine dropper of the same material 
can he used with advantage in testing for silica. 

— H. C. R. 

rAmmonium nitrate; Preparation of 1. The 

equilibrium of double decomposition between 
solMe salts and some of its applications. IJ. E. 
Rengade. Chim. et Ind.j 19^, 7, 1090 — 1098. 

Thb preparation of ammonium nitrate by double 
decomposition between sodium nitrate and am- 
inonium chloride is not possible by methods similax 
to those by which potassium nitrate is obtained, as 
ammonium nitrate is at all temperatures the most 
soluble of the salts in equilibrium. The amount of 
nitrate and ammonium ions, express^ arbitrarily 
as ammonium nitrate left in the solution, after the 
cryatalliaation of sodium chloride, is 63*6% of the 
total salts at 80® C., and 81% at 108® C. From 
this mixture it is possible to obtain only small 
quantities of pure ammonium nitrate by extraction 
of the sodium chloride with cold water, s.p., 9*7% 
at 0® C., and the process is therefore useless tech- 
nically. The principal points of the equilibrium 
diagram of the system at 20® 0. were determined. 
The double decomposition between sodium nitrate 
and ammonium sulphate in presence of alcohol gave 
more promising results, and in fact, if the mixed 
salts, containing an excess of sodium nitrate {ust 
sufficient always to maintain some of this salt in 
the solid pha&e, are treated with alcohol the de- 
oompoeition will be complete. The excess of nitrate 
required will be equal to the amount dissolving in 
the alocAol. To prevent the formation of two layers 
the alcoholic strength must be at least 97% at the 
boiling temperature, or 78% if the operation is 
conducted at ordinary temi>eraturea (26® C.). It 
is therefore preferable to work at 25® O., and a 
rapid equilibrium is attained bv the following 
procedure: Sufficient 92% alconol and water 
to make 360 pts. of 78% alcohol are taken, 
102*5 pts. of sodium nitrate is dissolved in 
the water, with the aid of heat, 66 pts. of 
ammonium sulphate added, and then the 92% 
alcohol, and the whole is allowed to cool. The solu- 
tion strained off from the insoluble sodium sul- 
phate contains 22*2% of ammonium nitrate and 
4*8% of sodium nitrate. The alcohol is recovered 
and rectified up to 92% for rc-UFC, and the crude 
salt is freed from sodium salts by extraction with 
6*7 parte of oold water for every 4*8 parts of sodium 
nitrate it contains. This will also dissolve 11*0 pts. 
of ammonium nitrate, leaving a net yield of puro ! 
salt of 51%. The solution is returned to the 
process, and the total yield is therefore 100% 
theoretically. — G. F. IM. 

Ammonium chloride; Preparation of at low ! 

temperatures. P. Mondain-MonvaU Gomptes , 
rend., 1922, 175, 16^164. | 

The conditions governing the crystallisation of i 
ammonium chloride, at 0° C., from solutions eon- ' 
taining in addition on© or more of the salts, sodium | 
chloride, sodium carbonate, and ammonium carbon- j 
ate, were studied in a similar manner to that pre- j 
viously descril^d for 16® < 3 . (J., 1922, 369 a), and a ! 
Le Chatelior diagram is given showing the surfaces j 
of saturation. 1%© zone of cryetaUisation of sodium j 


carbonate ©hows two distinct areas, one correspond- 
ing to the cfyatailisation of Na,00, .1011,0, and tie 
other to that of a hydrate or the formula, 
2Na,C0(,6H,0, the existence of which, although 
disputed by Wegseheider {J., 1912, 69), is now 
confirmed.-^. F. M. 

Aluminium nitride: Meat of formation of . F. 

Fichter and E. Jenny. Helv. Chim, Acta, 1922, 

5, 448—454. 

Alttuiniuic nitride prepared from aluminium 
bronze contained about 91% AIN and 0*5% Si, the 
remainder being alumina. The heat of combustion 
08 measured in a bomb calorimeter, the nitride 
'being mixed with a proportion of beneoio acid to 
facilitate combustion, was 

2AIN+30=A1,0.+N, -1-258*2 Cals. 
Subtracting this from 2A1+30=A1,0,+380*2 Cals, 
the heat tof formation of aluminium nitride is 
Al-hN=AlN+6rO Cals. If the silicon present in 
the nitride is in the elementary form, a correction 
is necessary and the final result is 62*7 Cals. 

~E. H. R. 

Boron nitride; Eeaciion between and various 

metallic oxides with production of nitric oxide. 
U. Sborgi and A. G. Nasini. (iazz. Cbim. Ital., 
1922, 52. I., 369—387. 

Measijbehents have been made of the yields of 
nitric oxide obtained when air ia passed over 
mixtures of boron nitride with various metalldc 
oxides heated at different temperatures. The 
highest yields of nitric oxide were obtained with 
ferric oxide (66*57 — 71*86% of the theoretical 
quantity, at 850® — 970® C.), nickel oxide , NijO, 
63*66-^*86%, at SOO®— 880® C.), cobalt cocide, 
Co,0, (60*26—72*08%, at 820®-920® C.), man- 
ganese dioxide (59*88—71*60%, at 800®— ^0® C.), 
and man^nese oxide, Mn.O* (50*85 — 71*72%, at 
700®— 790® C.). The residue, after the reaction, 
contains a considerable proportion of the oxide an- 
combined and can be used for decomposing further 
quantities of boron nitride. The reactivity of the 
boron nitride diminishes on keeping: the above 
results were obtained with a nitride (85*84% BN) 
prepared from boron trioxide and ammonia at about 
1100® C., and preserved in vacuo. — T. H. P. 

Sodium sulphide; Analysis of commercial — . 
Committee on Umeyard control. V. W. R. Atkin. 
J. Soc. Leather Trades’ Chem., 1922, 6. 239—243. 

8 — 10 G. of the sample is dissolved in distilled water 
to make 1 litre, and 50 c.c. of the solution titrated 
in a comparator to Ph-IO, using phenolphthalein 
or thymolphthalein as indicator. 10 c.c. of neutral 
formaldehyde is added and the mixture titrated 
w'ith N/10 hydrochloric acid to neutrality. The 
^ second titration measures the amount of sulphide. 
1 c.c. iV/10 HCUO-0078 g. of Na,S.— D. W. 

Reagents free from arsenic; Preparation of . 

G. Lockemaun. Z. angew. Chem., 1922, 35, 

357—360. 

Thb preparation of arsenic-free reagents for, e.g., 
determinations of small traces of arsenic for toxico- 
logical purposes may be conveniently divided into 
three groups: (1) neutral salts, alkalis and 
ammonia, (2) acids, and (3) hydrogen. The purifi- 
cation of reagents comprised in the first class is 
based on the adsorotion of arsenic by freshly- 
precipitated ferric nydroxide, prepared as fol- 
W's: —Ferric ammonium sulphate is freed from 
arsenic by repeated crystallisation and. the puri- 
fied salt is dissolved in water to a concentration 
of 225 g.p.l. (corresponding to 50 g.p.l. of ferric 
hydroxide or 1*404 2V); the freedom from arsenic of 
this solution is checked by testing 20 c.c., acidified 
with 20% sulphuric acid, in a Marsh’s apparatus. 
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The ammonia solution used for precipitation of the 
ferric hydrosdde is prepared by diluting SiiO o.c. of 
a 10% solution of ammonia tol litre} and adjusting 
its strength, by titration, until equivalent in 
normality to the iron solution j a portion is tested, 
after acidification, in a Marsh’s apparatus, and the 
solution freed from arsenic, if present, oy treat- 
ment with freshly-precipitated ferric hydroxide. 
For this purpose 100 c.c, -of the ammonia solution 
is mixed with 100 c.c. of the purified ferric 
ammonium sulphate solution, and after stirring 
well, the ferric hydroxide is filtered off. washed with 
cold water, transferred to a litre flasK, shaken up 
with the bulk of the ammonia solution to be puri- 
fied, the residue allowed to subside and the super- 
natant layer, after its freedom from arsenic has 
been ascertained, adjusted to the before-mentioned 
strength. The two solutions described are employed 
for freeing from arsensic, all neutral water-soluble 
reagents which do not react with either iron 
or ammonia. For this purpose the reagent in 
question is dissolved to almut a litre volume 
of solution not quite saturated at 0® C., cooled 
with ice, and 10 c.c. of iron solution added. 


3 c.c. of the ammonia solution is next added, and 
the mixture stirred, allowed to stand for 15 mins., 
treated with a further 7 c.c, of ammonia solution 
to precipitate the iron completely, allowed to stand 
for 4 hrs., and filtered. The author claims a more 
complete adsorption by such fractional precipita- 
tion. 10 c.c. of the iron solution corresponds 
to 0*5 g. of Fe(OH),, and this quantity is sufficient 
to remove the following quantities of arsenic 
from a litre of solution: at 0® C. 40 mg., 20® C. 
30 mg., 40® C. about 15 mg., and 80® C. about 
9 mg. The accompanying adsorption of non- 
arsenical salts must be taken into considei^tion 
when calculating the quantity of iron adsorbent 
necessary for purification. The effectiveness of the 
adsorption of arsenic and the quantity adsorbed are 
tested by thoroughly washing the ferric hydroxide 
precipitate with cold water until free from the 
reagent originally to be purified, dissolving in 
43^ sulphuric acid and testing in a Marsh’s 
apparatus. By a second trial adsorption of the 
purified solution with 3 c.c. of iron solution and 
1+2 c.c. of ammonia solution, and testing of the 
precipitate, the completeness of the first a<£orption 
is determined. The ammonium sulphate formed as 
a secondary product of the ferric hydroxide 
precipitation may be removed by recrystallisa- 
tion, or its presence avoided by adsorbing the 
ar^nic on to previously precipitated ferric hydr- 
oxide, but owing to the lower efficiency in such 
cases a much larger amount, e.g., 10 — 25 e., of 
ferric hydroxide per litre must be empToyed. 
Arsenic-free nitric and hydrochloric acids are pre- 
pared by the interaction of arsenic-free sulphuric 
acid and alkali nitrate and chloride respectively, 
freed from arsenic by the treatment with ferric 
hydroxide already described. Arsenic-free sulphuric 
acid is prepared by leading a current of hydro- 
chloric and hydrobromic acid gases, obtained by the 
action of sulphuric acid on a solution of 3 g. of 
potassium bromide in 10 c.c. of water’ to which has 
been added 50 g. of potassium chloride, through 
600 c.c. of sulphuric acid maintained at 150® C., 
the reduced and volatilised arsenious chloride being 
distilled over and the last traces removed by raising 
the temperature of the sulphuric -acid to ^® C, 
and displacing the arsenious cldoride by carbon 
dioxide. Any accompanying sulphurous acid must 
be removed by subsequently oxidising with potas- 
Bium permanganate and distilling in a porcelain 
retort. The original paper contains details of the 
apparatus and its manipulation by which it is 
clanr;d that m c.c of acid may be freed from 
arsenic m hrs. Arsenic-tree hydrogen is most 
conveniently generated hy the action of arsenic-free 
nydrochloric acid on an alloy consisting of 9 pts. of 


Kino to 1 pt. of copper, which retains the whole of 
the atsenic, unlike zinc of low copper content (0*1*— 
0*2%), which evolves its arsenic along irim the 
hydrogen. — ^A. de W. 

Arsenic ond antimony; Volatilisation of hy 

methyl alcohol, h. Duparc and L. itamadier. 
Helv. Chim. Acta, 1922, 5, 552—556. 

Bv passing a current of air through a solution of 
arsenious or antimonious oxide in concentrated 
hydrochloric acid containing a suitable proportran 
of methyl ajloohol, the whole of the arsenic can be 
carried over into an absorbing eolution, In this 
way 0*1 g. <A As.O, dissolved in concentrated hydro- 
chloric acid can be volatilised in 1 hr. at 65® C. after 
addition of 45 c.c. of methyl alcohol eaturated with 
dry hydrogen chloride. In the case of Bb.O, not 
more than 59% can be volatilised under similar 
conditions, and volatilisation can be entir^^ pre- 
vented by diluting the hydrochloric acid with an 
equal volume of water. The method may be applic- 
able for separating arsenic and antimony 
other metals or from each other. — E. H. R. 

Positive rays; Analysis by of the heavier con- 

stituents of the atmosphere, of the gases in a 
vessel in which radium chloride had been stored 
for 13 years, and of gases given off hy deftagraied 
metals. J. J. Thomson. Proc. Roy. Soc., 1922, 
A 101, 290—299. 

The residues from many thousands of tons of liquid 
air have ^n examinea by the positive ray metnod 
of analysis for the presence of molecules heavier 
than krypton and xenon. Two new constituents of 
the aimoaphipe were found with molecular weights 
163 and 260. The lighter of these is the more 
abundant, but the quantity in the air is very small 
compared with xenon. No place in the periodic 
table can be found for a new element with atomic 
weight 163, and it is possible that the two new 
eubstances are diatomic molecules of krypton and 
xenon. The gases from rndiuixi stored in an 
evacuated vessel for about 13 years, showed the 
presence of helium and hydrogen, but no xenon nor 
H, was found. Evidence was obtained of the exist- 
ence of a compound of hydrogen and helium. The 
gases from the deflagration of fine wires of 
tungsten, gold, or copper by powerful electric 
currents did not yield any beliura, although H, was 
detected. In gases whicn had stood over radium 
for a considerable time the presence of doubly, 
triply and quadruply charged atoms of oxygen and 
nitrogen, and doubly ana triply charged carbon 
atoms was indicated by the positive ray method of 
analysis. A compound OH^ carrying a double 
charge, was also noted.— W. E. G. 

Urea from ammonia. Matignon and Fr4jacqnes. 
See 

Patents. 

Sulphuric acid manu/aefure; Recovery of oxides of 
nitrogen in . A.M.Fairlie. U.B.P. 1,420,477, 

20.6.22. Appl., 19.5.20. 

normal quantity of sulphur dioxide contained 
in the exit gases is removed, the lower nitrogen 
oxides arc oxidised to higher oxides, and these are 
absorbed.— H. R, D. 

Sulphur burner. A. G. Hinzko. U.S.P. 1,421,232, 

27.6.22. App]., 17.6.21. 

A sxjiiPHUB burner comprises a shell, on the top of 
which is a melting vessel, with feed supply orinces 
and valve-controlled^ means for regulatwg the flow 
of molten sulphur into the shelly a central duct 
extends through Uie melting vessel and sheD, and 
^ discharge pipe at its upper end. Means are 
provided for causing the molten sulphur to follow a 
serpentine course to the lower end of the central 
duct, up which the resulting hot gases pass. 

“A. B. S. 
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\Sludgt\ add*; Method of treating . 1. 

HechenUeikner and T. C. Oliver, Aeara. to 
Chemical Construction Co. TJ.S.P. 1,421,68S, 
4.7.22. Appl., 16.6.21. 

SiitmoE acid is concentrated in two stages, the first 
being checked before the charring point is reached. 

— C. I. 

(a) Sydroehlorie (uid and carbon monoxide; Process 

of manufacturing . (a) Apparatus for use 

ttt effeetir^ chemical reaction*, (c) Apparatus 
for effecting chemical reaction* [by meant of 
amafpamsj. (n) Method of and apparatus for 
deetrolytte reduction and oxidation, (e) Manu- 
facture o/ [metol] oxalate. H. W. Paulus, Asst. 
to Royal Baking Powder Co. U.S.P. 1,420,209 
—13, 20.6.22. Appl., (a) 19.7.20, (a— e) 26.7.20. 
(a) a lOXTimE of hydrochloric acid and carbon 
monoxide is prepared by passing a mixture of 
chlorine and steam in the correct proportions 
through an incandescent mass of carbon contained 
in a vessel sealed from the atmosphere, sufficient 
air being introduced with the mixed gases to main- 
tain the carbon at the temperature necessary to 
effect the desired chemical reactions, (a) An 
apparatus for use in effecting chemical reactions 
comprises a faorisontal. Jacketed, cylindrical drum 
provided with a shaft supported in jacketed heads 
at the ends of the drum. Spiders are mounted on 
the shaft at each end of the drum, and adjustable 
scrapers, supported in staggered relation from the 
spiders, are provided to keep the interior surface 
of the drum clean. A relatively large inlet is pro- 
vided for admitting gases into the drum, while 
waste gases are withdrawn through* a number of 
relatively small outlets. Means are also provided 
for heating or cooling the drum, to maintain the 
contents at a desired temperature, (c) An appa- 
ratus for effecting chemical reactions by means of 
amalgams comprises an electrolytic cell in which 
the amalgam is formed, a reaction chamber, and 
a cooling trough between the cell and the chamber. 
The electrolytic cell is divided into a series of 
longitudinal channels to facilitate the passage of 
mercury through the apparatus, while the bottom 
of the cooling trough is provided with a series of 
transverse depressions for the same purpose. The 
reaction chamber is divided -into a scries of chan- 
nels, some of which receive mercury from the 
trough, while the mercury in others passes back to 
the cell, the mercury in the channels being im- 
pelled in one or the other direction by two sets of 
paddles. Means are provided for returning the 
mercury from the chamber to the cell, (d) An 
apparatus for electrolytic reduction and -oxidation 
comprises a cell for containing the electrolyte, a 
stationary plate electrode in the cell, and means 
for imparting a rotary motion, relative to the sur- 
face of the electrode, to the electrolyte admitted to 
the cell, (b) Metal oxalates are prepared by drop- 
ping finely divided, dry metal formates into a 
-descending stream of inert gases maintained at 
360°— 4400 (j.— L. A. C. 

Halogen compounds [hydrochloric acid and methyl 

chloride']; Preparation of . W. O. Snelling. 

U.S.P. 1,421,733, 4.7.22. Appl., 4.6.20. 

Methane and chlorine are allowed to interact, and 
the gas mixture scrubbed successively with solvents 
for methyl chloride and for hydrogen chloride. 

— C. I. 

Sydrogen and ammonia; Preparation of . The 

Nitrogen Corp., Assecs. of ,T. C. Clancy, E.P. 
163,323, 17.5.21. Conv. 14.6.20. 

SuLPHtm vapour is subjected to direct contact with 
superheated steam, at about 800° C., in a refractory 
tube fum^. The exit gases, consisting chiefly of 
eulphur dioxide, hydrogen, and excess of steam. 


may be separated in varioua ways.’ Hydrogen may 
be used for the synthesis of ammonia, and tpe letter 
used for absorbing the sulphur dioxide, whereby 
ammonium sulphite is formed and can be oxidised to 
ammonium sulphate. — H. R. D. 

Ammonia; Oxidation of . Catalyst. Manu- 

facture of sulphuric acid, (a) C. H. MacDowell,- 

H. H. Meyers, and W. B. Pattison, (s, c) C. H. 
MacDowell and H. H. Meyers, Assrs. to Armour 
Fertiliser Works. U.S.P. (a) 1,420,201, (s) 

I, 420,203, and (c) 1,420,202, 20.6.22. Appl., (a) 
3.12.18, (B, c) 20.1.19. 

(a) a laxTUBB of ammonia and an oxidising gas is 
brought, at a high temperature, in contact with a 
composite catalyst composed of vanadium oxide and 
porous alumina made from alunite. (b) A compo- 
site catalyst comprises a compound of vanadium and 
a compound of aluminium in which each compound 
contributes to the catalirtic activity, (c) A mixture 
of gases containing sulphur dioxide and oxygen, at 
a temperature suitable for the catalytic production 
of sulphur trioxide, is brou^t in contact with the 
composite catalyst described in (b).— L. A. C. 

Sulphate of ammonia; Manufacture of dry neutral 

. Ebbw Vale Steel, Iron and Coal Co., Ltd., 

and D. Thickins. E.P. 181,884, 9.4.21. 

The process of neutralisation and drying is carried 
out in a form of tower by an ascending current of 
hot air and ammonia gas. The tower is provided 
with a central rotating shaft fitted in the upper 
part with brush arms which sweep the salt across 
sieves, and in the lower part with scrapers which 
work over slotted or perforated plates. The exit 
gases are passed into an absorbent for pyridine. 

— O. I. 

Aluminium, chloride; Method of manufacturing 

. Aluminium Co. of America, Assces. of 

F. C. Frary. E.P. 163,975, 30.12.20. Conv., 
28.5.20. 

See U.S.P. 1,364,818 of 1920; J., 1920, 749 a. A 
mixture of alumina and metallic aluminium may 
be used in place of aluminium dross. 

Titanium dioxide from bauxite; Process for prepara- 
tion of . E. E. and P. C. Dutt. E.P. 

181,775, 18.2.21. 

One pt. of finely powdered bauxite (containing 
7 — 10% TiO.) is mixed with 5 pte. of ammonium 
sulphate, and the mixture heated to about 350° — 
400° C. After the reaction is complete, the product 
is treated with water. The double sulphates of 
alumina and iron with ammonia pass into solu- 
tion, whilst titanium dioxide remains in the liquid 
in the form of a very fine suspension, which can be 
decanted off from any residue. The titanium di- 
oxide is then separated by filtration, w-ashed, and 
dried. — H. R. D. 

Sulphur, metallic sulphides and the like; Becovery 
of from a condition of emulsion without fil- 

tration or evaporation. B. Hunt. E.P, 181,984, 
16.3.22. 

An emulsion of sulphur and gangue in water is 
heated above the melting point of sulphur in an 
autoclave, with agitation. The earthy matte- 
remains in suspension, while liquid sulphur may 
be run off from the bottom. Certain metallic sul- 
phides if mixed with sulphur and treated as above 
are removed with the molten sulphur. — C, I. 

Sodium carbonate; Separation of , from liquors 

or solutions containing caustic soda. Courtaulds, 
Ltd., and R. O. Jones. E.P. 182,411, 11.6.21. 

100 ETS. of liquor containing about 19% of caustic 
soda and 7% of sodium carbonate, is treated at 
20°— 30° C., with 10 pts. of finely divided calcium 
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cart)oiiate, and allowed to stand, stirring at 
intervals^ whereupon the double carwnate of 
calcium and sodium is precipitated.— H. R. D. 


Sodium carbonate and the like; Process of puri/y- 
. F. H. Merrill. U.S.P. 1,419,463, 
. 13.6.22. Appl., 30.4.21. 

Sodium carbonate is freed from oarbonac«)ua 
matter by heating with sodium nitrate. — J. B. F. 


Sodium carbonate from common salt; Electrolytic 
process of manufacture of ^ employing a dia- 

phragm ceU. Chem. Fahrik Griesheim-Elektron. 
G.P. 352,002, 19.8.19. 

A SOLUTION of potassium bicarbonate, potassii^ 
<^oride, and sodium chloride is used in the ^thode 
Compartment of the cell and is electrolysed until 
the bicarbonate is neutralised. The supply of 
sodium chloride is then replenished and solution 
treated with carbon dioxide. — J. S. G. T. 


Vanadium solutions; Process of removing phos- 
phorus from A. N. Erickson, Assr. to 

Union Oarbido and Carbon Research Labora- 
toriea, Inc. U.S.P. 1,4*21,191, 27.6.22. Appl., 
5.10.21. 

Phosphortjs is removed from vanadium solutions 
by adjusting the hydrogen ion concentration to 
about that of very dilute acetic acid, and then pre- 
cipitating the phosphorus as phosphate. — A. B. S. 


Bleaching powder. E. T. Ladd and E. C. Speiden, 
Assrs. to Isco Chemical Co,, Inc. U.8.P. 
1,421,503, 4.7.22. Appl., 7.2.22. 

The claim is for screened chlorinated calcium 
hydroxide, from which a substantial proportion of 
the smaller sized particles has been removed before 
cblorination. — H. R. D. 


Alumina; Process of obtaining . R. S. Sber- 

win, Assr. to Aluminium Co. of America. U.S.P. 
1,422,004,4.7.22. Appl., 16.1,14, Renewed 3.4.19. 
A aiNTEKED unfused alumina-silica-lime-soda mixture 
is heated with an alkaline solution of a sodium 
compound to a temperature not above 200® F. 
(93® C.) preparatory to leaching. — H, R. D, 


Arsenic trichloride; Process of making . L. H. 

Milligan, Assr. to N. D. Baker. U.S.P. 1,421,978, 
4.7.22. Appl., 12.6.20. 

A PROCESS of making arsenic trichloride comprises 
heating an arsenic compound with chlorine and a 
reducing agent.— H. S. H. 


Lead oxide; Apparatus for ptvduction of by 

oxidising molten lead. L. KWer. G.P. 351,828, 
16.11.20. 

The molten lead is contained in a large tall vessel 
preferably provided with a heat-insulating jacket. 
Two oppositely directed pipes for admission of com- 
pressed air are provided in the lower part of the 
vessel, and another similar pipe below a perforated 
false floor in tbe vessel. — J. S. G. T. 


Colloidal iron soliUion having a neutral or feebly 

alkaline reaction; Production of . H. Timpe. 

G.P. 351,384, 23.12.20. 

A VERY dilute solution of a ferric salt is added in 
equivalent proportion to a solution of an alkaline 
pyrophosphate of definite strength. The ferric 
pyrophosphate produced is filtered off, purified, 
mixed with water, and treated with the equivalent 
quantity of a solution of an alkali carbonate ; a pro- 
tective colloid may be added to the resulting 
colloidal solution.— J. S. G. T. 


Continuous process of Xixivaiing wiora 

especially crude potassium s^ts. F^ner u. 
Ziegler, and M. Koiiig. G.P. 361j633, 26.7.19. 
Tbe material is supplied to a casing in which it is 
mixed with leaching fluid by stirring gear rotating 
within the casing and provided with heating tubes. 
The material is carried through the upper layers of 
the leaching fluid on lifts disposed on the circum- 
ference of the stirring gear and then falls back juV> 
the trough of the apparatus. Adjustable shdmg 
plates are disposed along the circumferential walls 
of the stirring chamber, and may he inclined 
so that material falling upon them from the walls 
of the chamber moves either in a forward or back- 
ward direction, and the transportation of the 
material through tbe apparatus is thus either 


iSfodtum sulphide, sodium htsulphdfs, etc.; Procesi 
of atomising fused masses of — . V. Zieren. 
G.P. 351,681, 11.3.19. 

The fused mass is atomised and simultaneously 
cooled by currents of air impinging at an angle so 
as to produce turbulence. For example, three air 
streams, one incident upon the fused mass from 
below, the others impinging upon the sides, may be 
used.^ — J. S. G. T. 


Sulphate; Manufacture of 
proem. F. Siemens. 
Addn. to 339,818. 


by the ‘Hargr 

G.P. 352,115, 20 


eaves 

'.8.20. 


In a process carried out in accordance with G.P. 
339,818 (J., 1921, 813 a)» sulphur compounds, such 
as kieserite or sulphur ores, are mixed with the 
charge. When reduced substances decomposed 
with diflBculty, e.g., calcium sulphide, are formed, 
they are decomposed with carbon dioxide, acid, 
or steam, and made available for further use. 
Oxy-salts, such as gypsum^ which are difficult to 
decompose, are mixed prior to the briquetting 
process, with easily decomposed cshlorine com- 
pounds, e.g., waste lyes from the potash industry. 
Coal rich in sulphur may be used for the purpose 
of recovering their sulphur in the form of sulphates 
by the Hargreaves process.— J. S. G. T. 


Calcium bisulphite ly^ ard sulphur; Process for the 
simultaneous production of — Rhenania 
Verein Gfaem. Fabr. A.-G., Zweigniederlassung 
Mannheim. G.P. 352,126, 11.6.20. 

Calcium sulphide is added to a solution id calcium 
bisulphite into which sulphur dioxide is passed . 
Alternatively, a concentrated aqueous solution of 
sulphur dioxide into which sulphur dioxide is 
constantly passed is treated with calcium sulphide. 

— J. S. G. T. 

Graphite; Process of producing — T, P. Baily. 

U.S.P. 1,420,512, 20.6.22. Appl., 81.1.22. 

A BATH of superheated molten iron is saturated with 
carbon, and poured into A closed cooling chamber 
wherein it is cooled sufficiently to cause the sepwa- 
tion of the surplus carbon in tbe form of graphite. 

— H. R. D. 


.4iV: Liquefaction of . H. N. Davis, Aasr. to 

Research Corp. U.S.P, 1,420,^5, 27.6.22. 

Appl., 24.4.20. 

In a process for effecting heat exchange in the lique- 
faction of air, one gaseous stream flows in counter- 
current beat^xchanging relation with a secemd 
colder gaseous stream, and in order to equalise, as 
far as possible, the effective heat-transferring 
capacities of the two streams, a portion of the gaa 
is withdrawn from the warmer stream, cooled, and 
then returned to counter-current heat-exchanging 
relation with the colder stream at a point c<wer 
than its point of withdrawal.— H. H. 
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Sulphur; Contact furnace far prodUcihg - — ^ from 
hydrogen tvXphid'e or gaies eontainitig it. Rb«n- 
ania verein Chein. tfabr. A.JQ., and F. Prolahn. 
G.P. 352,178, 18.10.18. Addn. to 298,844. 

In a process operated in bocCrdance with the earlier 
patent (J., 1920, 749 a) the gas is supplied through 
a niimhet ol hdztl^, And a number o! tubes closed 
below to serTO as pockets for thermometers are 
arranged in the furnace between the door and the 
grates The furnace is suitable for carrying out the 
CSaus process, — J. S. G. T. 

Ammonia; SyhlKesia of . Nitrogen Corn., 

Assess, of J. C. Clancy. E.P. 155,692, 20.12.%. 
Conv., 20.12.19. 

SUB U.8,P. 1,363,892 of 1920; J., 1921, 469 a. 

Chromic, oxide and sodium sulphide; Process for the 

manufacture of from sodium chromate. C. J. 

Head. U.B.P. 1,422,703, 11.7.22. Appl., 14.1.21. 
See E.P. 166,289 of 1920; J., 1921, 623 a. 
Electrochemical reactions. E.P. 181,848-9. See XI. 


Vltl-tiLASS; CEBAMICS. 

Lamindfioh [in clayly Discussion of cause and cure 

of J. J. P. Brand, j. Amei-a Cerato. Soc., 

1922, 5, 365—375. 

LaminatioKs ar« divided into two classes, viz., 
differential Umination causM by the diff’erential 
flow of the clay through the die etc., and inter- 
facial lamination due to the imperfect union of 
formed rtiasscs of clay. Neither the character of 
the clays studiet) nor the kind of machines used 
accounted for the difficulties attending the mould- 
ing and drying of the clay weres. The effect of 
pugging and of working upon the character of the 
clays was studied, and it is concluded that the 
presence of air in the clay caused the diflBcuIties 
m moulding. It is suggested that the air should 
be removed from the clays prior to. and during the 
tempering and pUgging process. — H. S. H. 

Clay briqueties; Simplified method of determining 

the dry volume of . J, L. Crawford. J. 

Amer. Ceram. Soc., 1922, 5, 394 — 396. 

The dry volume of a day brii^uette is x>btaitied by 
dividix^ its dry weight by its bulk specific gravity, 
determined on a separate test-piece. This metb^ 
eliminates the drying of oil-saturated test-pieces 
when determining the change of volume of a clay 
briquette after various heat treatments. — H, S. H. 

Ccraftiic ^products; Firing in ^ectricaUy heated 

furnaces. A. Granger. Oomptes rend., 1&22, 175, 
98—100. 

A COMPARISON of the different types Of porcelain 
obtained by firing in electrically heated furnaces 
as compared with the same materials fired in 
industrial furnaces. The results with the electri- 
cally heated furnaces are quito satisfactory, and 
it is shown that the reducing action in furnaces 
niay be due to carbon in the form of carbon 
monoxide, which is oxidised to carbon dioxide and 
deposits carbon, and not necessarily to flames too 
rich in carbon. — W. G. 

Term-cotta; Firtcracking of . E. C. Hill. 

J. Amer. Ceram. Soc., 192S, 5, 299 — 310. 

L.argb pieces of terra-cotta made from various 
tlays and grora werO fired and cooled at different 
rates. The ^sorption, porosity, and transverse 
strength of the various bodies were determined 
Jind their tendency to firecrack after weathering 
was noted. All l^ies similar to those used in 
practice showed a tendency to firecrack when 


cooled rapidly atid all werfl free from cracks wheii 
cooled slowly, the rate of cooling having a much 
greater effect on the tendency to firecrack than 
the composition or physical properties of the body. 
Owing to the difference In the expansion of sand 
and clay, sandy clays were more liable to produce 
firecracka than non-Sandy, vitrifying clays. The 
tendency of a body to develop firecracks depended 
xnueh more upon the character of the clay itself, 
regardless of the impurities it contained, than upon 
the absorption, porosity, or transverse strength of 
the body. No relation was found to exist between 
the porosity and transverse strength of a body and 
its tendency to firecrack. The greatest tendency 
to firecracking was found in & body with all grog 
finer than dO-mesh, but a body with all the grog 
coarser than 40-ine8h did not appear to have much 
less tendency to firecrack. Increase of grog re- 
duced the tendency to firecrack. The kind of grog 
used had less effect on the tendency to firecrack 
than the size and the amount, the kind of grog 
being of much less importance than the kind of 
j clay used. — H. 8. H. 
i 

j Porcelain; Tensile strength of . P. H. Riddle 

; and J. 8. Laird. J. Amer. Oeram. Soc., 1922, 5, 

I 386—393. 

1 The tensile strength of porcelain test-pieces was 
determined in a small tensile testing machine as 
I used in the testing of Portland cement. Different 
I strengths were shown by specimenB prepared ill 
I different ways. Good triaxial porcelain had a 
j stren^h of 3000 to 6000 lb. per sq. in., while 
I specif high • temperature porcelains showed 
I strengths up to 10,000 to 12,000 lb. per sq. in. 
j The ratio of tensile to compressive strength was 
I 5*9 for the special porcelains studied, and for 
I triaxial porcelains had an average of 7*C. The 
■ tensile strength tests showed a little more varia- 
tion than the compressive strength tests. The 
tensile strength gave more reliable indications of 
the impact resistance of porcelain than did the 
compressive strength. — H. &. H. 

Glazes; The fidd of porcelain wiafuWng 

beixtten cones 17 and 20. R. Twells, |un. J. 
Amer. Cwam. Soc. 192^, 5 , 430 — 439. 

I PoRCElAArN glazes were prepared based on the 
j formula (0*8K,O,0*7CnO),xAl,O3,ySiO,, Wdiere RO 
i was kept constant, x vari^ between 0*8 and 
i T6, and y Varied from 60 to 1*6. The glazes 
were applied on green porcelain discs which were 
air-dried but which were dipped in Water before 
dipping in the glaze. The body chosen was 
vitreous from cone 17 — 19, but was overfired at 
cone 20 if the firing period was long. The test- 
pieces were fired in commercial kilns to cones 17£, 
18, 19, and 20. It was found that fine erasing due 
to a relatively high flint content could be corrected 
by firing to a higher temperature, though it was 
better to decrease the flint content. Coarse craz- 
ing in glazes of high flux content seemed to be 
caused or accelerate by an increased firing tem- 
perature and could be remedied by increasing both 
I the flint and clav content, the latter to a lesser 
extent than the former. The best glazes for tem- 
peratures between cones 17 and 20 nave ranges of 
composition as follows: — clay 21*9 to ^*2%, flint 
40*8 to 51*8%, felspar 17*2 to 23*6%, whiting 7*2 to 
100%.— H. S. H. 

Enamel reactions; IdicToscopic study of ground ooai 

and cover coat . E. E. Geisinger. J. Amer. 

Ceram. Soc., 1922, 5. 322—337. 

Ground coat and cover coal enamels were applied 
to steel pieces and the cross-sections of the enamel 
examined under the microscope after correct firing 
in an oxidising atmosphere and ako after Over- 
firing and after firing in a reducing atmosphere. 
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Excessive intermingli^ of ground coat and cover 
coat was observed due to their flowing temperaturea 
being too close to one anotheij and also to the inter* 
action between ingredients. The formation of 
large bubbles^ with a resulting weak structure, 
was noted with enamels of high viscosity which 
did not allow the ready escape of occluded air and 
gases. Enamels of low viscosity formed a dense 
glasS-Uke structure. The tendency to excessive 
gasification in the enamel on the ware at high 
temperatures could be seen. An enamel which waa 
heterogeneous, showing some unmelted matrix, did 
not exhibit fish-scaling or shivering as did a dense 
glaas'like enamel. An enamel showing excessive 
bubbling would often shiver, but one which con- 
tained small, uniformly dispersed bubbles was 
generally free from shivering and fish-scaling. 

— H. S. H. 

Glaze and enamel calculations; A modifi,caiionofthe 

empirical formula in . J. E. Hansen. J. 

Amer. Ceram. Soc., 1&22, 5, 3cK— 345. 

The disadvantages of the usual type of molecular 
formula for enamels and glazes are reviewed and it is 
shown by calculation back to the batch mixture how 
the molecular formula may be misinterpreted. The 
following type of empirical formula is proposed: — 
(Na.O, Na,F„ K,0. CaO, CaF„ BaO, ZnO. PbO), 
(AI^O„ AI.F,), SiO„ SiP^, B,0„ Sb,0.). It is 
claimed that this formula presents its data in a 
simple and graphic manner, and indicates the 
mineralogical and physical condition in which most 
of the important constituents are introduce into 
the batch. There is little danger of obtaining the 
wrong batch mixture upon calculating back to the 
raw materials, and the conclusions to be drawn from 
the formula are fixed and definite. — H. S. H. 

Patents. 

Glass; Manufacture of ■. Westinghouse Lamp 

Co., Assees. of A. H. Compton. E.P, 170, 56o, 

15.9.21. Conv., 16.10.20. 

A GLASS resistant to the chemical action of vapours 
of the metals of the sodium group containfi no silica 
and is made by fusing at least of boron oxide 
with one or more of the oxides (or substances which 
yield the oxide) of sodium, potassium, lithium, 
rubidium, csesium, aluminium, calcium, barium, 
strontium, and magnesium. If the glass contains 
only boron oxide and one or more of the alkali 
metals it is soluble in water, but this can be avoided 
by adding one or more of the oxides of aluminium, 
calcium, oarium, strontium, and magnesium. 

S. H. 

Glass; Gathering of . H. Blanc. E.P. 182,011, 

27.7.21. 

A HELICAL coil of piping through which cold water 
is flowing is lowered into the molten glass in the 
furnace. Within this coil is placed a similar but 
smaller coil which constitutes the gatherer. The 
local chilling of the glass produces a crust of glass I 
between the convolutions of the gathering coil. 
The gathering coil is then raised and the glass re- 
moved is dropped into a receptacle placed at a 
higher point within the furnace and subjected to the 
hot furnace gases. The reheated glass is allowed to 
flow from this receptacle as required. — H. S. H. 

Glass; Mcfliod and apparatus for the manufacture 

of . Manufacture of glass. R. Good, Amr. 

to Hazel Atlas Glass Co. U.8.P. (a) 1,421,210 
and (b) 1,421,211, 27.6.22. Appl., 1.12.19. 

(a) The hatch is fed vertically downward into the 
glass-melting tank through one or more tapering 
pipes, wherein, by reason of the lessening diameter, 
th^ material is subjected to a progressively increas- 
ing temperature, until fusion is effected and the 
material flows into the tank, (b) The batch is 


I heated in a vertical conical^ receptacle until it 
becomes semi-molten and flows into a ^Ak, in which 
it is further heated by a medium out of 

I contact with the batch until it is throughly molten 
and refined, and provides a contiiiuous supply of 
glass ready for use. — A. B. 8. 

Ghss; Method of producing non^thaitenshU 

O. 8. Marckworth. U.S.P. 1,421,974, 4.7.22 
, Appi., 26.3.19. 

A HBTHOD of producing non-shatterable glass Em- 
prises immersing the assembled glass and celluIoLd 
laminse in a e(^ution of fusel oil, camphor, and 
methyl salicylate at a temperature of C. 

and subsequently raising the temperature of the 
solution, applying pressure to thie lamins, and 
subjecting the parts to a progressively increasing 
temperature, during the application of pressure 

— H. S. H. 

Sheet glass; Method and apparatus for producing 

. J. P. Crowley and C. A. Rowley, Assrs. to 

The Libbey-Owens Sheet Glass Co. U.S.P 
1,422,036, 4.7.22. Appl., 17.1.21. 

Sheet glass is produced continuously by allowing a 
stream of molten glass to fiow downward into a space 
between a pair of horizontal cvlindrical metallic 
rollers, having their faces tinned. The rollers are 
cooled internally and are rotated in opposite direc- 
tions in a heated chamber, the lower portions of the 
rollers dipping into receptedes containing molten 
tin. The tnickness of the sheet of glasl is regulated 
by varying the distance between the rollers. The 
sheet of glass is cooled as it emerges the heated 
chamber enclosing the rollers. — A. B. 8. 

Ri/ns [for burning ceramic trorcil. W. G. de 
Steigner. E.P. 181,502, 16.3.21. 

A CONTINUOUS kiln consisting of a heating chamber 
having a horizontal middle portion and downwardly 
inclined end portions is so heated as to be pro- 
gressively cooler from the middle portion to the 
ends. Means are provided for moving a series of 
articles step by step throu^ the kiln. The articles 
are maintained in an upright petition throughout 
their passage through the heating chambetj the 
carriers being moved horizontally and vertically 
step by step. — H. S. H. 

Clay; Process for weatherproofing — — . W. H. 

Allen. U.S.P. 1,421,888, 4.7.22. Appl., 6.9.21. 

A coATTNG of a weather-resisting medium is applied 
after calcium silicate has been deposited by chemical 
action in the surface pores of the unbaked clav. 

— H. 8. H.' 

Glass; Apparatus for forming window — — by the 
lifting process. W. G. Clark. E.P. 160,806, 

29.8.21. Conv., 29.3.20. 

Glass: Manufacture of raw jAate and method 

ana apparatus for use therein. A. W. Mathys. 
From 'Bicheroux Lambotte et Cfie. E.P. 182.651, 

1.4.21. 

Pefraetory silica bricA atid process of manufacture. 
0. Rebuffat, Assr. to Pomilio Bros. Corp. U.S.P. 
1,420,284. 20.6.22. Appl., 5.12.21. 

See E.P. 159,865 of 1921; J., 1922, 464 1 . 


GL-SDILDING HATEBIALS. 

stucco and flooring; Nt.v) developments in 

oxycMoride . J. B. Sh«w and G. A, Bole. 

J. Amer. Ceram. Soc., 1922, S, 311.^1. 

A Cawobniak magnesite wae calcined at 1000° 0. 
and a dolomitic limestone at 660° — 700° 0. and a* 
77V — 800° 0., about 18% of free lime being present 
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after the litUer calcination. Cements were prer 
pared frofa. these substances with calcium or mag- 
nesium chloride solutions, sawdust being used as a 
filler. The time setting, shrinkage and ten- 
dency to crack on ‘drying, specific gravity, and 
tensile strength were determined. It was found 
that magnesite must be diluted with some coarse 
aggregate to give a satisfactory cement with mag- 
nesium chloride. Cements made from dolomite 
were as satisfactory as those made from magnesite 
with an equal magnesia content, but free lime re- 
sulting from overburning the dolomite was injuri- 
ous. Both dolomite and magnesite gave cements 
of higher tensile strength than Portland cement. 
Calcium chloride can be substituted for magnesium 
chloride only iwder special conditions, e.g. the 
solution should be more dilute and less filler should 
bo used. Mixtures of the two chlorides did not 
give as good cements as either separately. The 
effect of fineness of grinding, temperature and 
humidity of the atmosphere during setting, 
strength of the chloride solution, the additien of 
different kinds of coarse aggregate, expansion, and 
weathering on cements prepared from various 
dolomites was examined.— H. S. H. 

Cement; Effect of low temperatures on the harden- 
ing of . H. Kreuger. Beton u. Eiaen, 1922, 

21, 74—78. Chem. ^gntr., 1922, 93, IV., 32. 

Xus obj^tionabie action of frost on the setting of 
cement is prevented if the temperature is kept at 
i — 6° C. for 2 days before exposure to frost, jloist 
cement-mortar and concrete when exposed alter- 
nately to heat and frost attain a lower strength 
than under normal conditions. On keeping cement 
in air at temperatures between 0° and 16“ C., the 
hardening proceeds more slowly the lower the tem- 
perature, hut considerable hardening takes place 
even at 2® 0. — A. B. S. 

Yellow pine crude oil; Toxicity of Western to 

Lemites Saepiaria, Fries. Studies in wood 
decay. H. Schmits. J. Ind. Eng. Chem., 192S, 
14, 617—018. (Cf. J., 1921, 660 a.) 

The low toxicity and high rate of evaporation of 
the crude oil from the distillation of Western yellow 
pine make it of Httle value as a general wood pre- 
servative. It may, however, be adapted to special 
uses, as in the manufacture of shingle stains and 
preservative paints. The toxicity was determined 
with sawdust from three species of wood as culture 
media. The toxicity point varies slightly with the 
species of wood used. It is suggested that an ideal 
way to determine the toxicity of wood preservatives 
to y^Qod-destroying fungi would he to set up such a 
culture scries as was used in this work, and to 
determine the actual decomposition of the wood as 
indicated by the loss in weight of the fla^s. The 
disadvantage would be that at least three months 
would be necessary, during which a volatile preserva- 
tive would evaporate considerably. The Petri dish 
method was also used in this investigation. 

— H. C. R. 

Pateots. 

Cement snanufaetur.e [and low-temperature car- 
honisoftop.] Merx and Mcljellan, and E. G. 

Weeks. E.>. 181 , 8 u, 17 . 3 . 21 . 

A osMBNs kiln is isorked in conjunction with a iow- 
tempqroture carbonisation pUmt in such manner 
that the .coke residue from the latter, with or with- 
out other fuel, is used to heat the kiln, and the 
exhaust gases from the kiln (with or without the 
sensible hei^ and/or heat of combustion of gas from 
the carbonisation plant) are used to raise steam for 
use in tha caihonisation process. — ^A. B. S. 

Stone; PpoctM and cov^sition for coating natural 

and qrti/!cial . W. ^h°^><fur. E.P. 182,213, 

30.3.^1, 

Natcbal or artificial stone is coated with a mixture 


of a cementitipus material (15 kg. of sulphur, 4 kg. 
of graphite or sandstone, and 1 kg. of small shot, 
melted together and afterwards ground and mixed 
with about half its weight of Portland cement or 
piaster of Paris), and a metal or metals, such as 
tin or lead, or au alloy melting at a low tempera- 
ture. A hot iron is subsequently passed over the 
material to produce a smooth, continuous metal 
surf^e. A sheet of metal may be applied to the 
coating, whilst the metallic portions thereof are in 
a molten condition, and a portion of the coating 
may be cut away, so as to leave a raised design 
or inscription in metal. — A. B. 8. 

Insulating cement or mortar. A. S. Elsenhast and 
W. L. Jordan. U.g.P. 1,421,192, 27.6.22. Appl., 
19,3.21. 

An insulating cement is made of powdered diatom- 
aceous earth, clay, and starch. — A. B. S. 

Cement hilns; Method of utilising waste-heat gases 

of • J. E. Bell. U.S.P. 1,421,388, 4.7.22. 

Appl., 26.9.19. 

A PLANT comprising a cement kiln, a waste-heat 
flue leading therefrom, and an element for utilis- 
ing the heat of the gases in the flue is so operated 
that the waste gases in the flue contain a con- 
siderable amount of free oxygen. The temperature 
and heat cflSciency of the gases in the waste-heat 
flue and heat-utilising element arc increased by 
feeding finely divided fuel into the flue in such 
quantity that it combines with the free oxygen in 
the waste gases and raises the temperature of the 
whole body of gas. — H. S. H. 


X.~H£TAL$; HETALLUBGT, INaUDUIG 
ELEeT^041£TAUUBGT. 

Boiler plates; Strength and elasticity of at 

devoted temperatures. H. J. French. Chem 
and Met. Eng., 1922, 26, 1207—1209. 

In all grades of plates the tensile strength de- 
creased at a temperature of about 95° C., increased 
to .a maximum at about 290° C., and at 400° C. 
again approximated to the value at atmospheric 
temperature. The limit of proportionality in- 
cre.ised to a maximum at about 150° C., fire- 
box pl.-ite showing a more distinct change than the 
marine grade. Variation in the value of the 
proportional limit was not so marked at the higher 
temperatures. Elongation showed only a ^ight 
decrease until 95° C. was exceeded, after which a 
maximum value was obtained at 245° C., which 
temperature also marked a miuimum value for the 
reduction in area. The maximum tensile stren^h 
did not coincide with the minimum value for the 
reduction in area or the maximum proportional 
limit.— C. A. K. 

Manganese in steels, alloys, and ores; Calorimetric 

e.dimation of . J. Heslinga. Ghem. SVeek- 

blad, 1922, 19, 302—303. 

OxiDAiioN to mangauate or perma^amate is not 
suitable for colorimetric esiimatioh if irqn be pre- 
sent. The coinpoqnd, HiMnO,, giv^ a brown 
colour iu alkaline solution very suitr^le for the 
estimation. Irivalent metals and copper are pre- 
cipitated from the solution of the sample by shakiug 
for a few minutes with powderqd jiinc oxide. 
The filtered solution is added to a mixture of 3% 
hydrogen wroxide and 10% potassium hyafroxide, 
and the colopr prodqced copipaf ed .with that given 
by a staudaid manganese solul^. Lead does not 
iptetfere if excess of alkali he used; if nickel or 
cobalt ,he present pqt^sium OTahide is added. 
0'02 mg. of manganese is egsily detected.— S. I. L. 
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Nickel; Structwe of tlectroXytically deij^sited . 

V. Kohlscliutter and H, Schodl. TBtelv. Chim. 

Acta, 1922, 5, 490—512. 

It was shown by Kohlschiitter and Vnillemier (Z. 
Elektrochem,, 1918, 24, 300) that, according to the 
conditions under which it is deposited, electrolytic 
nickel shows a linear contraction to a greater or 
less extent, and a method was devised for measur- 
ing this contraction. It was later found by Stager 
(J., 1920, 787 a) that this contraction could be more 
or less eliminated by the use of depolarisers or by 
superposing on tho direct current an alternating 
current. Comparisons have now been made of the 
inicro^tructures of different deposits, some of 
which showed contraction on deposition and some of 
which did not. Although the surfaces of the 
deposits differed in api^aranoe their internal struc- 
tures were practically indistinguishable. It is con- 
cluded that the phenomenon is purely a surface one 
involving aggregation of particles originally 
deposited in a highly disperse form. Deposits 
obtained with direct current were brittle, those 
obtained with a superposed alternating current 
were more flexible. There is no apparent relation 
between brittleness and the contraction effect. The 
brittleness is probably due to the presence of 
hydrogen in the metal. (C/. J.C.S., Sept.) 

— E. H. R. 

Nickel: Influence of superposed alternating current 

on the deposition and solution potential of . 

V. Kohlschiitter and H. Schodl. Helv. Chim. 

Acta, 1922, S, 593—609. 

In this paper are recorded potential measurements 
made in the course of the investigation previously 
described (c/. rupra). Tlie superposition of an alter- 
nating current causes a lowering of the cathode 
potential more or less parallel with the lessening of 
the contraction effect iu the metallic deposit. The 
relation, however, between the structure and con- 
traction of the metal on the one hand, and the 
deposition potential bn tho other, may not ^ so 
close as at nrst appears to be the case. It is impos- 
sible to observe the structure of the deposit formed 
at an abnormally high cathode potential, since con- 
traction, probably accompanied by a modification of 
structure, is almost instantaneous. Undoubtedly 
hydrogen is the dominant factor in these pheno- 
mena. — E. H. R. 


Metals; Apparatus for the deposition of c. 

large surfaces by cathodic projection. P. Lam 
bert and A. Andant. Comptes rend.. 19M, I7S 
154— 156. 

The apparatus consists of two large concentri 
glass bell jars. The outer stands on a glass o 
enamelled plate, the joint being made by mean 
of a rubber ring. The inner jar stands in a slot 
cut in the plate, and filled with mercury. Tli 
vacuum is made by means of a Gaede roercur; 
pump, combined with a preparatory pump. Th 
inner jar and the annular space between it am 
the outer jar are simultaneously exhausted, th 
former through an iron pipe passing through tb 
plate and forming at the same time the anode 
and the latter through the neck which is provide* 
with a ground-in stopper. The slight differeno 
ni pressure between the inner and outer bell jar 
does not cause the mercury in the slot to ris 
more than 1—2 cm, When the desired vacaun 
has b^n reached in the inner jar it is automatical! 
cut off from the pump by a small mercury mano 
meter, whilst the connexion is still maintained fo 
the lower vacuum in the outer jar. The cathod 
^ joined to a platinum wir 

j.r SETofes 


Liquid metals; Precipitation Isegregationlin — . 

W. KroU. Mctall u. E», 1922, 1#, 817—824. 
In the liquation of metallic 4 ‘osidues contaming 
largo proportions of tin, lerift, and copper with 
smaller amounts of arsenic and antimony and a 
little iron, nickel, bismuth, and precious metals, 
the first runnings consist of the tin-lead eutectic 
containing most of the precious metals, whilst tho 
iron and about half the arsenic, antimoiw,' and 
copper remain in the portion still solid at SCKP C. 
The remainder of the copper and antimony is dis- 
tributed throughout the several fractions that have 
liquated at different temperatures. Addition of 
zinc or cadmium to the metal before liquating 
causes the antimony to go into tin fractions 
and the copper to remain in the residue. Alumi- 
nium, on the other hand, bolds the antimony, 
arsenic, and copper with itself in the residue. 
Experiments on the purification of lead, tin, aud 
copper containing other metal impurities showed 
that antimony, arsenic, bismuth, sulphur, selenium, 
and tellurium may he precipitated, or caused to 
segregate, from the molten metal oy addition of 
alkali or alkaline-earth metals, such as sodium or 
calcium, which form difficultly fusible compounds 
with these . elements and in most cases do not 
remain themselves in the metal undergoing puri- 
fication. Zinc, cadmium, and the precious metals 
are not affected by this treatment. Results of a 
number of tests carried out on antimonial lead, 
lead-bismuth, copper-antimony, and tin-antimony 
alloys are tabulated. — A, R. P. 

Alloys: Analysis of by the aid of specific heats. 

K. ^ahlbruckner. Chem.-Zeit., 1922, 46, 637— 

638. 

Ths proportion of two metals, of known specific 
heat, in an alloy may be found by determining 
the specific heat of the alloy by means of the usual 
water calorimeter, the value found being equal to 
the sum of the products of the percentage of each 
constituent present and its specific heat. In the 
case of a ternary alloy the proportion of one con- 
stituent must be found by chemical analysis, or, 
assuming that the specific gravity of the con- 
stituents is also known, by determining the specifir 
gravity of the alloy and plotting two equationi^. 
In order to obtain results to 1% by this method 
tho temperature measurements must be made in 
hundredths of a degree. Examples and graphs 
showing the application of the method are given.- 

—A. R. P. 

Oases from deflagrated metals. Thomson. See VII. 


Patents. 

Magnetic alloy sheets; Manufacture of . A. E. 

White, From The Valley Holding Corn. E.P. 

181,401, 8.12.20. » VO p. 

In order to control the grain size of the metal the 
prepare and temperature are carefully regulated 
during tho final rolling. The ingot is reduced in 
.stages by heating the metal slowly to 1200° F. 
(651^ C.), and then raising the temperature and 
rolling into sheets. The temperature of the metal 
before the final pass under controlled pressure is 
swh that the finish^ sheet leaves rolls at alwut 
the recalescence point of the metal. The heating 
processes are conducted so that sheets aie kept 
out of contact with the flame.— O. A. K 


Iron ^ steel articles; Process for coating with 

w 1 # without other meUds, W. J- 

Mellersh-Jackson. Prom Leadising Cb. E.P. 


u.o.r. x,4uo,io/ ot 1922: J,, 1922, 221 A, Tho 
solution may contain 40-50% by wt. of lead acetate 
ana 5% or more of acetic ecid; it is used at a tem- 
perature of about 70°— 80° 0. 
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Alloy steel; Process of making J. McConnell, 

Assr. to Interstate Iron and Steel Co. U.S.P, 
1,420,328, 20.6.22. Appl., 6.6.20. 

A OHABOB o£ crushed alloying metal and aluminium 
shot is added to molten open-hearth steel as it flows 
from the furnace into the ladle. — C. A. K. 

Alloy steel. C. M. Johnson. TJ.S.P. 1,420,707-8, 
27.6.22. Appl., (a) 6.8.20, (a) 28.3.21. 

The steel contains (a) 10 — 20% Cr, 9—26% Ni, and 
1—10% or <b) 6—18% Cr, 12—36% Ni (the 
nickel being at least double the chromium content), 
1—10% Si, and at least 50% Fe.— A. R, P. 

Internal members of the human body; Material 

[steely for artificial , F. Hauptmeyer. 

TJ.S.P. 1,421,776, 4.7.22. Appl., 3.9.20. 
Chromtom-nickei. steel containing 18—23% Cr, 

5 — 10% Ni, and 0*1;— 0*4% C is used for the manu- 
facture of artificial internal members for the human 
body. — C. A. K. 

Ferromanganese; Melting . J. 'H. Hall and 

R. D. Jordan, Assrs. to Taylor-Wharton Iron and 
Steel Co. U.S.P. 1,421,218, 27.6.22. Appl., 
15.7.20. 

SuccESSiVB layers of ferromanganese and coke are 
charged into a cupola, together with a substance 
capable oi neutralising the oxides produced during 
melting. The cupola is worked at its full capacity, 
and the molten ferromanganese is tapped off at 
frequent intervals.— C. A. K. 

Alloys [e.g. aluminium^silicon alloy]; Method of 

producing . A. Paca. E.P. 160,426, 18.3.21. 

Conv., 18.3.20. 

A HixTUBB of sodium silicofluoride and the requisite 
amount off aluminium powder to liberate the con- 
tained silicon is pressed into any suitable shape and 
introduced into a bath of molten aluminium at a 
temperature just above its melting point. The heat 
of the ruction may be utilised to introduce further 
quantities of silicon or other metal into the alloy, 
by adding the powdered metal to the mixture from 
which the briquette Is made. A similar process may 
bo used for alloying a metal of high melting point 
with one of a lower melting point, «.g, a mixture 
of aluminium and sodium xirconofluoride is added to 
molten iron, whereby an iron-zirconium alloy is \ 
obtained. — A. R. P. j 

Furnaces of the crucible type; Gas or oil heated 
, The Stockport Furnaces, Ltd., E, Duck- 
worth, and A. Mead. E.P. 181,452, 9.3.21. 

Cold gases for combustion are conveyed upwards 
through a spiral pipe fitted in an annular chamber 
in the walls of a crucible furnace and then down- 
wards through a pipe to the burner. The spiral 
piping is of such a diameter as to extend from side 
to side of the annular chamber, and ao forme a 
spiral flue for the products of combustion, whi<^ 
escape through an exit in the lower part of the wall 
of the furnace.— 0. A. K. 


F'ftntace for metaUurgieal and analogous purposes. 
Wellman Smith Owen Engineering CJorp,, Ltd., 
and A, V. Kemp. E.P. 181,863, 1.4,21. 

In furnaces having superimposed arches or crowns, 
ieavmg a pMsage in which the air required for 
combustion is preheated, and a passage above for 
the w^te gaees from the furnace, the arch bricks 
allowed to project into the passage-ways so as 
to provide a baffle arrangement.— C. A. K. 


^^ting furnace. A. J. Grindle, Assr. to Grindle 
^uel Equipment Co. U.S.P. 1,420,312, 20.6.22. 
Appl, 3.3.22. * ’ ^ . 

Combustion of pulverised fuel is effected in a com- 


bustion chamber at one e«nd of a fumaoe, the floor 
of the combustion chamber being at a higher level 
than, and drainii^ into, the hearth of the meeting 
chamber. — C. A. K. 

Metallic powders; Mcmufactwre of . W. M. 

Gillespie and P. Buckley. E.P. 181,831, 21.3.21. 
A SOLUTION of the required metal is electrolysed 
between an anode, consisting preferably scrap 
metal, and a suitable cathode, the current density 
at the latter being such that the metal is deposited 
on it as a loose non-ooherent powder which is con- 
tinually removed by passing the electrolyte rapidly 
between the electrodes. The electrolyte is circu- 
lated through the cells by means of a pump, and the 
suspended metal is filtered off before the liquid is 
returned to the pump. — A. R. P. 

Oxides of tungsten or molybdenum; Process for the 

reduction of . R. E. Pearson, E. N. (Jraig, 

and Durelco, Ltd. E.P. 181,837, 22.3.21. 

Moist molybdenum or tungsten oxide or hydrated 
oxide is mixed to a paste with sulphuric acid, and 
the mixture is introduced into a porous pot sur- 
rounding a cathode consisting of a bundle of nickel- 
chromium alloy rods. The anode of the cell consists 
of a lead plate embedded in a mass of scrap 
molybdenum (or other easily oxidisable material) 
contained in a porous pot. On passing a direct 
current through the cell and agitating the paste 
surrounding the cathode, the oxide contained tnere- 
in is redu^d to a lower oxide from which, by suit- 
able washing, impurities such as iron, calciunt, and 
sodium salts may be more readily removed than 
from the original trioxide. At the same time the 
waste metal surrounding the anode is oxidised to 
trioxide, which is used to make further quantities 
of the reduced oxide. The latter, after washing 
and drying, is reduced to a metallic powder by 
heating in a current of hydrogen in known manner. 

—A. R. P. 

Ores; Method of and apparatus for smelting . 

V. P. Y. Sacio. U.S.P. 1,419,764^ 13.6.22. 
Appl., 26.4.19. 

Thb bottom of a blast furnace discharges into a con- 
tainer of crucible shape detached from the furnace. 
The crucible is contained in an enclosed chamber, 
and an outlet allows the slag to fall down a vertical 
granulating column in which it preheats the air 
for the blast furnace. — C. A. K. 

Tempering and annealing; Apparatus for . 

D. S. Lavaud, B. F. Clark, and C. W. Baines, 
A.ssrs. to The Metallurgical Plant Construction 
Co., Ltd. U.S.P. 1,420,379, 20.6.22. Appl, 
2.3.22. 

After treatment in a heating chamber, the heated 
articles are transferred to a cooling chamber in 
which a steam generator takes up the heat evolved 
from the heated material. — C. A. K. 

Alloy of refractory metals [/or /Uumenfi] and oto- 
cess of forming same. J. A. Yunck. TJ.S.P. 
1,422,019, 4.7.^. Appl, 17.1.13, Renewed 14.7.21. 
An alloy suitable for the manufacture of metal 
filaments consists of at least 95% of tungsten and 
the rest pure thorium. — A. R. P. 

MeiaUargical furnaces, H. D. Hibbard. E.P. 
162,624, 29.4.21. 

See U.S.P. 1,362,532 of 1920; J., 1921, 87 a. 

Muffie furnaces; Plectrically heated . A.-Q. 

Brown, Boveri A Cie. E.P. 181,8^, 4.4.21. 
(Addn. to 159,195; J., 1921, 476 a.) 

See G.P. 342,912 of 1920 ; J., 1922, 109 a. 
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Aluminium alloy. F. C. Frary, Aasr. to Aluminium 
Co. of America. Reissue 15,407, 11.7.22, of 
XJ.S.P. 1,412,280, 11.4.22. Appl., 27.5.22. 

See J., 1922, 422 a. 

Zinc alloy. H. Goldschmidt and K. Muller, Assrs. 
to The Chemical Foundation, Inc. U.S.P. 
1,421,686, 4.7.22. Appl., 19.4.17. 

See G.P. 301,784 of 1916; J., 1919, 869 a. 

Alloy containing iron, nickel, chromium. P. Girin, 
Assr. to Soc. Anon, de Oommentry, Fourcham- 
bault, et Decazerille. Tl.S.P. 1,422,096, 11.7.22. 
Appl, 9.12.18. 

See E.P. 140,507 of 1918; J., 1920, 412 a. 

Minerals containing iron, titanium, and vanadium; 

Process of treating . B. P. F. Kjellberg. 

U.8.P. 1,419,971, 20.6.22. Appl., 3.11.19. 

See G.P. 324,581 of 1919; J., 1920, 783 a. 

Zinc sulphide ores or the like ; Boasting complex 

. F. W. Harbord. U.S.P. 1,422,701, 11.7.22. 

Appl., 13.2.19. 

See E.P. 124,266 of 1919; J., 1919, 372 a. 

Beheating furnaces. Stein and Atkinson, Ltd., 
Assees. of La Soc. Anon, dee Appareils de Manu- 
tention et Fours Stein. E.P. 181,670, 16.8.21. 
Couv., 16.6.21. 


tion, etc. By suitable control of the temperature 
of the cathode, hydrogen and the alkali metal are 
produced, the former effecting hydromnation of 
the added organic aubstanoe under the catalytic 
action of the alkali metal. If desired, salts of 
platinum, palladium, nickel, etc. may be added to 
the electrolyte, the catalytic action being acceler- 
ated by the liberation of these metals at the 
cathode. — J. S. G. T. 

Electric furnace. K. Leander, Assr. to Ludlum 
Electric Furnace Corp. U.S.P. 1,420,561, 20.6.22 
Appl, 19.5.20. 

The furnace roof is supported in a frame so that it 
can be adjusted vertically, and the independent 
furnace body is moved into and out of position 
beneath the roof. Electrodes supported by the 
frame pass through the roof to the furnace, and 
means are provide for tilting the frame, furnace 
body, roof, and electrodes in order to discharge the 
furnace. — J. S. 6. T. 

Electric furnace. S. N. Castle. UjS.P. 1,420,687, 
27.6.22. Appl, 13.8.18. 

The walls of the crucible of an electric induction 
furnace are inclined to the vertical at an angle not 
less than 15°, and the bath contained dn the eruciWe 
is interlinked with the core of the furnace. Wind- 
ings supported at a higher level than the hath are 
likewise interlinked with the core. — J. 8. 6. T. 


Electro galvanising machine. F. H. Rogers. From 
Meaker Galvanizing Co. E.P. 181,7M, 4.1.21. 

XL-ELECTfiO-CHEHISTBY. 

Nickel. Kohlschiitter and Schodl See X. 


[Electrolyfe for] electric storage bofferv. E 
Hacking. U.S.P. 1,421,217, 27.6.22. Appl, 
11.5.22. 

An electrolyte for electric storap batteries consists 
of a gelatinous mass of sulphuric acid, sodium 
silioatc, and mercury bisuipbate, impregnated with 
mineral oil. — A. B. S. 


Patents. 

Electrochemical reactions [oxidation of hydros 
carbons to fatty acids, production of nitrates, 
hydrogenation, etc.]: Processes for carrying out 

and apparatus for use therein. G. Plauson, 

E.P, (a) 181,848 and (a) 181,849, 24.3.21. 

(a) Electbocheaucal reactions are carried out in an 
elMtrolytio cell provided with an anode, the super- 
ffcial area of which is very small compart with that 
of the cathode, and which is heated to a high 
temperature by the current. The electrolytes em- 
ployed contain substances to be acted upon by 
nascent oxygen or its equivalent evolved at the 
anode, or if desired such substances are brought into 
the re^tion zone at the anode in the form of solu- 
tions in organic wlvents or as gases. Thus the 
substance may be introduced into the anode region 
through a tube, the end of whirA, projecting into 
the electrolyte, forms the anode. The gas evolved 
at the anode momentarily interrupts the current, so 
that the action is intermittent, whereby the break- 
ing up of products formed during the electrolysis is 
hindered or prevented. The process is applicable to 
the production of substances of the nature of fatty 
acids, by the electrolysis of a solution of an alkali 
bisulphate with or without persulphate, and con- 
taining a hydrocarbon oil preferably in the form of 
an emulsion. Nitrates may be produced by the 
el^rolysis of a salt of aluminium, magnesium, 
calcium, etc, while air or nitrogen is introduced at 
the anode, (b) The area of the cathode of an 
eJectrolytiQ cell is small compared with that of the 
anode and the electrolyte employed is such that an 
alkali metal is liberated at the cathode. The 
current density of the cathode is adjusted so that 
the temperature of the cathode exceeds 120° C. 
Si’hstancM such as oils, hydrocarbons, etc. arc 
introduced into the immediate region of the cathode 
and undergo cracking, hydrogenation, polymerisa- 


Electrolytie cell. J. Harris, Assr. to Carbo-Oxygen 
Oo. U.S.P. 1,420,037, 20.6.22. Appl, 4.8.19 
See E.P. 175,672 of 1920; J., 1921, 299 a. 


Electrical resistance material; Process of manufac- 
turing . F, Eichenherger, Assr. to S,-A. 

Kummler u. Matter. U.S.P. 1,420,980. 27.6.22. 
Appl., 6.11.20. 

See E.P. 153,602 of 1920; J., 1921, 740 a. 


Electrostatic separation of finely-divided discrete 

material; Process and apparatus for . G. R. 

Brown, Assr, to Electrostatic Separation Co., 
Ltd. U.S.P. 1,422,026, 4.7.23, Appl, 7.1.20. 
See E.P. 168,479 of 1920; J., 1921, 739 a. 


See also pages (a) 631, Apparatus for effecting 
reactions by means of amalgams. Electrolytic re- 
duction and oxidniion (U.S.P. 1,420,211-2). 6.32, 
Sodium carbonate (G.P. 350,002). 635, Insulating 
cement (U.S.P. 1,421,192). 637, Metallic powders 
(E.P. 181,831); Peduction of oxides of tungsten or 
molybdenum (E.P, 181,837). 


XII.-FATS! OILS; WAXES. 

China wood oil [_tung oti], K. H. Bauer and K. 

Herberts. Chem. Umachau, 1922, 29, 229—232. 
China wood oil contains practioallj no saturated 
fatty acid and very little oleic acid, eleeostearic 
acid, CibHj.O,, beine the characteristic acid. Both 
the .glyceride and the fatty acid (o-acid) derived 
from it change to isomeric 03) forms of higher in.p. 
by exposure to light or by tho influence of catalysts 
such as iodine or sulphur. The oil obtained by 
extraction of the seed with a solvent containing 
sulphur, e.y.,_ carbon bisulphide, contains the 
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glyceride of the /3-acid. The bromo-derivative of 
o-elaeostearic acid, although haring a m.p. very 
close to that of the bromo-deriratire of linolic 
acid (114° and 114'5° C. respectively) is not 
identical with the latter, as a mixture of the 
two bromc^eriratives has a lower m.p. On 
debromination of the bromo-deriratire of o-el»o- 
stearic acid, neither linolic acid nor a-etooetearic 
acid (m.p. 48° C.) is obtained, but /3-elsBostearic 
acid (m.p.^ 68°— 70° C.). On esterification of o-elaeo- 
stearic acid with methyl alcohol and sulphuric acid 
and subsequent separation of the fatty acid, ^Iseo- 
stearic acid is chained, a result attributed not to 
the action of alkali, but to that of the acid used for 
esterification. However, on saponification of itelmo- 
stearic acid anhydride and liberation of the acid, 
the «-form remains unchanged. (C/. Morrell, J., 
1918, 181 t). — ^A. de W. 

OS of grape seeds. The solid fatty acids. Method 
of separation of stearic and palmitic acids. E. 
Andr4. Oomptes rend., 1922, I7S, 107—109. (Of. 
J., 1921, 477 A, 518 a.) 

Fbom the solid fatty acids, obtained from the oil 
of grape seeds, the author has isolated stearic, 
palmitic, and melissic acids. The last-named acid 
probably comes from the waxy layer on the outer 
covering of the seeds. Palmitic and stearic acids 
may readily be separated for identification by 
fractional precipitation of their lithium salts from 
a solution of the mixed acids in 95% alcohol.— W. G. 

Lemon seeds; Oil of . A. H. Bennett. Perf. 

Essent. Oil Rec., 1922, 13, iJSO. 

Dbied lemon seeds contain about 31% of their 
weight of an oil, which after either hot or odd 
expression, had the following analytical! charac- 
ters: — acidity 11'6% (as oleic acid), saponif. value 
189, iodine value 109, sp. gr. 0*9227, titre of fatty 
acids 31*9° O., md. wt. of fatty acids ^1. The oil 
had a bitter flavour, and was of a clear orange colour 
when obtained by cold extraction, but much darker 
when prepared by hot extraction. — G. F. M. 

Fermentation of glycerol. Muller and Muller. See 

xvm. 

8ailiiefa camerosana fruit. Black and Kelly. 
See XX. 

Patents. 

Soap composition and process of making the same. 
E. G. Acheson. V.S.P. 1,419,952, 20.6.22. 

Appl., 5.10.20. 

CiAT is subjected to a deflocculating process, 
whereby it is partially transformed to the colloidal 
stiite, and the colloidal clay is subsequently re-floc- 
culated in the presence of the residual fine material. 
The product is incorporated with soap-stock. 

— L. A. C. 

Oil or like presses or expressing apparattis of the 
worm screw type. G. R. Schueler. E.P. 182,171, 
23.3.21. 

Flectrochemical reactions. E.P. 181,848-9. See XI. 


Xin.-PAINTSi PIGMENTS ; VARNISHES; 
RESINS. 

Boded oil substitutes as protective compositions ; 

Exa,mination of vcith special referengf to 

their rust-inhibiting properties. Maass and 
Junk. Z. angew. Oiera., 1922, 3S, 353, 360—363. 
An investigation was undertaken during the war by 
the SeichMusschtsss fur Metallschuts to determine 
how far linseed oil could be replaced Iw materials 
entirely obtainable within the Central Empires for 


making products for use by the railway and 
postftl serviMs as J"^t-pr6veiitijig and o'th!6r pro* 
tecUv© coatings. Since the substances commonlj 
used as paint oil substitutes, i.c., calcium and zinc 
rosinates, coumarone resin, and phenol-aldehyde 
condensation r^ins, in coal-tar solvents, either 
furnished unsuitable films or were too scarce at 
the time^ attention was directed to products 
from coniferous wood tar, dissolved in a volatile 
solvent, particularly as tar fractions had from 
previous experience shown favourable results in 
rust inhibition. The tests applied comprised 
behaviour on application to non-absorbent (^ass, 
iron) and absorbent surfaces (plaster, pasteboard, 
wood), spreading power as determined by absorp- 
tion on porous surfaces, elasticity and a<ihesion of 
the dried film (bending tests), weather-resistance, 
resistance to changes of temperature, resistance to 
water vapour at 80° C., water absorjition and 
impermeability to water, and rust-inhibiting pro- 
perties. On the whole the products examined 
(excepting one which contained 30% of linseed oil) 
compared unfavourably with boiled linse^ oil 
excepting in so far as impermeability and rust- 
inhibition were concerned. It was concluded that 
linseed oil could be partly replaced in protective 
coatings if results up to a certain limit of eflBcacy 
only were desired. — A. de W. 

Dryino oils from petroleum and other products, 
produced by chlorination and dechlorination. 

H. A. Gardner and E. Bielouss. J. Ind. Eng. 
Chem., 1922, U, 610—621. 

A NON- VISCOUS neutral” mineral oil cDnsisting 
cbiedy of hydrocarbons from. OuH,, to was 

successfully chlorinated without the use of any 
catalyst. The amount of chlorine fixed was su^ient 
to form tri- and tetra-chlorides. The dechlorina- 
tion was carried out, without the use of any catalyst 
or absorbing agent for the hydrochloric acid pro- 
duce<^ by heating the chlorinated compounds to 
25(P C. A partial saturation of the etbylenic link- 
ages primarily formed takes place owing to the 
formation of cyclic hydrocarbons. The iodine values 
of the products usually varied between 70 and 130. 
Semi-drying oils such as soya-bean and cottonseed 
oils were also treated in the same way and their 
drying properties were greatly improved. — H. C. R. 

P.ATENT8. 

Piijment and methods of producing the same. P. 
Fireman, Assr. to Magnetic Pigment Co. U.S.P. 

I, 420,985, 27.6.22. Appl., 8.4.21. 

Ferrous hydroxide is precipitated from a solution 
of a ferrous salt and the liquid and precipitate are 
heated and subjected to the action of air for 10 — 15 
hrs., whereby a dark brown pigment is obtained. 

--J. R. 

Pigments; Method of making hinders for [/or 

printing ink]. H. A. Buck, Assr. G. Moore. 
U.S.P. 1,421,125, 27.6.22. Appl., 21.6.20. 

A NON-INFLAMMABLE printing ink consists of a pig- 
ment thorou^ly incorporated in a non-inflammable 
binder containing shellac, borax, and water. 

— D. W. 

Painf and process of making same. C. A. Ward. 

U.S.P. 1,421,625, 4.7.22. Appl., 11.2.20. 

A MIXTURE of aluminium and zinc stearates is 
intimately mixed with a pigment and suspended in 
a vehicle. — D. W. 

Resinous conden^ofton products from phenolic acids 

and aldehydes; Process for preparing . 

Farbw. vorm. Meister, Lucius, und Briining. 
G.P. 339,495, 16.11.19. 

Aromatic hydroxycarboxylic acids are heated with 
aldehydes or substances producing aldehydes. Small 

o2 
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quantities of acid or basic condensing agents and 
B(^TOnts may be present. For example, salicylic acid 
may be heated with 30% formaldehyde and water 
for 20 brs. and the whitish precipitate produced 
separated, freed from excess of water and further 
heated until a sample sets to a clear glass-like sub- 
stance. The duration of treatment may be 
shortened by adding a catalyst su^ as hydrochloric 
acid, resin obtained is hard and of high melt- 
ing point and is soluble in alcohol and acetone, in 
weak alkalis such as sodium carbonate, borax, and 
ammonia solution, and in paraldehyde. It is suit- 
able for leather-finishing and for treating felts in 
the manufacture of hats. Similar resins are 
obtained from hexametbylenetetramine and mix- 
tures of 0 - and p-bydroxy benzoic acids ■ from 1.3.4- 
hydroxytoluio acid and paraformaldcnyde in the 
presence of ammonium acetate; and from salicylic 
acid and benzaldehyde in the presence of ammonia. 
These products are of yellow to yellowish-red colour 
and in consequence of their solubility in weak 
alkalis can be used as substitutes for shellac. 

— H. O. R. 


[Besifious] condensation products from hydro- 

carbons; Process for the production of . 

Fanbenfabr. vorm. F. Bayer und Co. G.P. 
349,741, 12,7.18. 

The hydrocarbon is treated with formaldehyde or 
substances yielding formaldehyde in the presence of 
sulphuric acid of concentration below 60%. For 
example if naphthalene is heated to 110^—115'^ C. 
with 40% formaldehyde and sulphuric acid (66^ B., 
sp. CT. 1*84) a white resin is obtained which is 
soluble in acetone, benzene^ solvent naphtha, carbon 
tetrachloride and carbon bisulphide. Fhonanthrene 
gives under the same conditions a brownish-yeUow, 
brittle resin soluble in benzene and xylene, anthra- 
cene a yellow resin soluble in benzene. Benzene 
heated under pressure to 118^—126® C, with 40% 
formaldehyde and 96% sulphuric acid gives a eoft 
brown resinous mass soluble in benzene. Toluene 
gives a clear liquid soluble in ether, acetone, 
benzene, chloroform, and carbon tetrachloride. 
Xylene heated for six hrs. with 40% formaldehyde 
and 96% sulphuric acid gives a brown resin soluble 
in acetone, benzene, carbon tetrachloride, and 
solvent naphtha. The products melting below 
lOO® C. are of value in the varnish industry. 

— H. O. R. 

Oils suitable for impregnating films and keeping 

them soft; Process for manufacturing . Petri 

und Stark, Ges. m. b. H, G.P. 349,088, 22.3.19. 
alcohol is treated with 50 — 80% sulphuric 
acid at a low temperature and for a short time so 
that no formation of resin occurs, A pale yellow 
or brownish viscous oil is obtained which is 
practically free from odour, has a much higher boil- 
ing point than benzyl ether, and is easily taken up 
by tissue and animal membranes and firinly retained 
by them.— H. C. R. 


Dye for documents; Method of makir^ an ind 

tructible black stamp . J. Schiffmar 

B.S.P. 1,421,728, 4.7.22. Appl., 8.8.21. 

See E.P. 172,588 of 1921; J., 1922, 66 a. 

XIV.-IHDIA-RUBBEfi; fiUTTA-PERCHA. 

V-\dcanisQlion of rubber in solution. F Boii 
Comptes rend., 1922, 17S, 102—104. 
rutlier, in solution in an organic solvent, 
sulphur at about 120“ C. the nature 
concentration of t 
Bohtion solvent used. With dilute aolutio 

(1 2/) and nith solvents such as nitrobenaet 


petrol, phenetol, etc., a gelatinous deposit ia 
obtained which, when dried, is a bard elastic mass 
with a black frtmture. After eottraction^ with 
acetone it contains 16—80% of “combined” 
sulphur, depending on the conditions. With solv. 
ents such as aniline, xylene, thymol, etc. no pre- 
cipitate is obtained even after boiling for several 
weeks. With 10% solutions, in solvents of the first 
group, the viscosity of the solution at first dimin- 
ishes on beating, until it reaches a minimum, after 
which it rises first slowly and then rapidly until the 
liquid forms a gel. These gels show the phenomenon 
of syneresis. The sulphur content of we products 
obtained after extracting these gels with acetone 
ia20— 30%.— W. G. 

Patent. 

Puhber; Process for heat vulcanisation of . It. 

Wheatley, and The Victoria Rubier Co., Ltd 

E.P. 181,802, 17.3.21. 

Cylinders, presses, jacket awtoclave^ and dry 
heat chambers for yukani4ing are heated by means 
of one or more substances (other than a solution) 
having a boiling point higher than water, so that 
high temperatures can be obtained at low pressure. 
The substance or substances, e.p. aniline oil, are 
circulated between the source of beat and th(>> 
vulcaniser. — D. W. 


XV.-LEATHEB; BONE; HOBN; GLUE. 

Bidt; Baeieiiology of fresh steer , G. D. 

McLaughlin and G. E. Rockwell, j. Amer. 
Leather Chem. Assoc,, 1922, 17, 326—340. 

Ths authors have isolated and studied a number of 
Wteria from fresh hide. Experiments on pieces of 
hide show that the presence of proteolytic bacteria, 
pro^n matter such as blood, a slightly alkaline 
medium, a moderately high temperature, the 
presence of oxygen and small traces of carbon 
dioxide favour bacterial decomjmsition oi the bide, 
whilst the absence of proteolytic bacteria, acidity, 
the presence of fermentable carbobydrates, a large 
excess of carbon dioxide, the absence of oxygen, and 
a low temperature tend to prevent it. — D. W. 

Chrome tanning. X. Modem problems in clrKnne 
tanning. D. Burton. J. Soc. I^eather IVades* 
Chem., 1922, 6, 226—234. 

The swelling power of a chrome liquor ia dependent 
on the free acidity, the neutral salt content, the 
relative rates of absorption of acid and further 
hydrrdysis of the chromium salt, and the relative 
rates of absorption of acid and fixation of the grain 
by Iho chromium compound. Organic substances in 
the chrome liquor exert a favourable influence. If 
sulphuric acid is replaced by a weaker acid, the 
chrome liquor will have a lower hydrogen ion con- 
centration, produce less swelling and therefore give 
a softer leather. The procedure in tanning, the 
completion of the tannage, and ageing are also 
discussed. — D. W. 

Chrome tanning. Equilibria between ietrachront- 
eoUagen and chrome (iguors. Formation of octa- 
chrome-coUagen. A. W. Thomas and M. W- 
Kelly. J. Ind. Eng. Chem., 1922, 14, 621-623. 
Msaspbeisknt of the fixatiim of chrmne by bide 
substance after contact for 81 months with chrome 
liquors of various concentrations showed that 
maximum fixation occurred in a liquor containing 
l-6sg. Cr,0, per 100 c.c. The chrome*collagen com- 
pound form^ in this liquor proved to be an octa* 
cbrome-colUgen, showing that the combiniag 
wei^t of cwlagen is as low as 94. The change 
taking place when tetrachroine*collagen is , 
contact with chrome liquors over a tim^r tims 
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interval have brcn measured and show that the 
formation of Mrachrome-ooUa^en is not strictly 
reversible. This supports the view that the absorp- 
tion of chrome from chrome liquors by collagen 
is a <^emical reaction. — H. C. B. 

Chrome Uather analyeis. A modified method of 
determining the amount of alkali ealte in chrome 
leather. D. Woodroffe and B. E. Green. J. Soc. 
Leather Trades’ Chem., 1922, 6, 222 — 223. 

Thb leather is ashed, the ash treated with strong 
sulphuric acid, the excess of which is evaporated off, 
the residue ignited, the soluble sulphates extracted 
with boiling water, and estimated with barium 
chloride. — ^D. W. 

fannin analysis; A contribution to the method of 

. J. i&hneider, jun. J. Soc. Leather Trades’ 

Chem., 1922, 6, 234—239. 

Fob the purpcjie of determining total soluble 
matter, total soms, and non-tans, aliquot weighed 
portions should be employed inst^d of measured 
portions, as more accurate results are obtained. 
Dry chromed hide powder gives good results. 

— D. W. 

Tannin^ncdyaie ; Note on the Wilaon-Kem method 

of . G. W. Schultz. J. Amer. Leather Chem. 

Assoc., 1922, 17, 34»--352. 

Recent work by Thomas and Kelly (c/. J., 1922, 
383 a) is qnotM to controvert the WiUon-Kern 
method of analysis. A portion of the tarmin 
absorbed by the hide powder in shake experiments 
is removed by washing. In strong tannin solutions, 
the surface of the hide particles is so completely 
tanned as to prevent further penetration of the 
tannin. The introduction of air-dry powder into 
tannin solutions does not parallel tannery practice. 

— D. W. 

Gelatin swelling; Note on the lyotrope-adsorption 

theory of . H. G. Bennett. 3. Soc. Leather 

Trades’ Chem., 1922, 6, 223—226. 

A cEincisM of the Procter-WSson theoiy of gelatin 
swelling and of a recent paper by Atkin (c/. J., 
1922, 475 a). The author affirms that the swelling 
oUgelatin is caused by the adsorption of ions modi- 
fied by tbe lyotrope effects of the dissolved salts. 

— D. W. 

Sodium sulphide. Atkin. See VII. 

Patents. 

Sides and skins; DepUation of . 0. Bichter. 

E.P. 182,240, 13.4.21. Addn. to 175314 (J., 1922, 
304 a). 

The hides or skins are degreased prior to, or during 
the early stages of depiiation, ana protected on the 
flesh side against penetration by ammonia by 
suitable coatings or by being plac^ flesh to flesh. 
Warmed concentrated ammonia is used in place of 
steam to maintain the requisite degree of moisture. 
The hides or ^ins may ^ kept in motion, or tbe 
vapours may be circulated. The unconsum^ 
ammonia is expelled from the chamber by warm air 
or other gases which do not react with the ammonia, 
and the latter is recovered. — D. W. 

Tanning agent for the chrome tannage of leather; 

Preparation of o . A. Glover and 6. Martin. 

E.P. 182,289, 26.5.21. 

Aonxons solutions of sodium or potassium bichrom- 
ate and sulphuric acid are redu<»d with drie4 whey 
powder.— D. W. 

Tanning hides; Process for . Chem. Fabr. 

vorm. Weiler-ter Meet. G.P. 349,363, 30.9.17. 
Addn. to 834,004 (J., 1921, 400 a). 

Febbio salts dissolved in solutionB containing formic 


acid, with or without the addition of other tanning 
agents or 'accelerators, are used as tanning agents. 
For example, pickled pelts are treated with a liquor 
containing anhydrous ferric sulphate, sodium form- 
ate, and formic acid, with or without the ad^tion 
of 30% formaldehyde and sulphite-cellulose extract. 
When the ferric salt has penetrated uniformly 
throughout the skin, an aqueous solution of sodium 
carbonate is added, and the skin is treated for 
several hours more in the solution. The use of 
formic acid reduces tbe time of the tanning process. 

— L. A. C. 

Glue, gelatin, and the like; Apparatus for the 

extraction of . F. H. Tunnell. U.8.P. 

1,421,620, 4.7.22. Appl., 10.12.20. 

The apparatus comprises an open tank having a 
perforated false floor spaced from the bottom and 
sides, a standpipe extending from the floor to a 
point above the top of the tank and having open- 
ings and a deflector adjacent its upper end, means 
for withdrawing liquid from the tank, heating 
means below the false floor, a screen disposed 
around the peripheral edge of the false floor and 
inwardly incUn^ to it, and means adjacent the 
bottom of the standpipe to direct a column of fluid 
upwards therein. — D. W. 

Glue from the waste liquors from cellulose manufac- 
ture; Process for manufacturing . H. P. 

Kanfmann. G.P. 352,138, 19.3.18. 

Thb liquors are evaporated to a thick paste or a dry 
powder and this is mixed with casein and lime or 
casein, lime, and a salt of an alkali metal. The 
product is characterised by greater strenjrth and 
waterproof qualities than other glues made from 
cellulose liquors. — H. C. B. 

Tanning with aluminium salts; Process for . 

0. Biihm, Assr. to The Chemical Foundation, Inc. 
G.S.P. 1,421,723, 4.7.22. Appl., 6.12.17. 

See E.P. 110,750 of 1917; J., 1918, 217 a. 

Glue; Manufacture of . Plauson’s (Parent 

Co ), Ltd. From H. Plauson. E.P. 181,865, 
2.4.21. 

See G.P. 344,238 of 1921 ; J., 1922, 186 a. 


XVI.-S0ILS ; FEBTHISEBS. 

Soil; Presence of cobalt and nickel in arable . 

G. Bertrand and Mokragnatz. Comptes rend., 
1922, 175, 112—114. 

In a very fertile, arable soil from near Belgrade the 
authors have found 0*00023 % of cobalt and 0*00136 % 
of nickel and in a garden soil 0*00037 % of cobalt and 
0*00174% of nickel.— W. G. 

Humus; Determination of by oxidation uiith 

chromic acid. A. Gehring. Z. anal. Chem., 1922, 
61, 273—278. 

To determine humus in soil a sample is treated in 
a flask with dilate sulphuric acid to decompose 
carbonates, a current of air being passed through 
the flask to remove the carbon dioxide. Potassium 
bichromate is then added and the mixture heated 
while the current of air is continued; the ^ses 
resulting from the oxidation of the organic matter 
are passed through a heated tube containing copper 
oxide and lead chromate, and the carbon dioxide is 
then collected in a potash bulb and weighed. 

— W. P. S. 

l/rea. Matignon and Frfijacquee. See XX. 
Patent. 

Insecticide. TJ.S.P. 1,420,978. See XIXb. 
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xm-SUGABS ; STABCSES; GUMS. 

Sect raw sugars; Loss of sucrose in the refinery in 

the working of . J. E. Duschsky and P. G. 

Galabutsky. Z. Yer. deuta. Zuckerind., 1922, 
401-416. 

Ditbing the re-melting of sound “ sand sugar ” it 
is unnecessary to add lime or other alkali, since, 
whether a coil or direct steam be the means of heat- 
ing, the amount of inversion that occurs can hardly 
be detected. On the other hand, when working witli 
deteriorated sand sugar, which contains invert 
sugar, and has become more or less acid, alkali 
must be added, but the amount should be little more 
than that required for neutralisation, vie., an 
alkalinity of O'OOl % CaO. It is held that a greater 
excess of alkali is irrational, since it causes the 
darkening of the liquors, and leads to an increase 
of the salt content of the syrup and consequently to 
a greater amount of final molasses. During the 
re-melting of deteriorated sand sugar, solution must 
be effected as rapidly as possible, and direct steam 
should be used for heating. Any unnecessary delay 
before discharging the syrup from the pans should 
likewise be avoided. — J. P. 0. 

Sugars; Insoluble matter content of direct consump- 
tion . J. P. Ogilvie. Int. Sugar J., 1922, 

24, S68~S69. 


solution with glucose and sodium to form a new 
disaccharide, gTucofie-«-galacto9ide. The osasone of 
this new sugar has m.p. 168® 0. {Cf, J.C.S., Sept.) 

— E. H. R. 

Decolorising carbon; Capacity of for absorbing 

water. A. Schola. Chem.-Zeit., 19M, 46, 652. 

A GOOD decolorising carbon such as that used in 
the sugar industry can aibeorb up to 45% of its 
weight of w'ater without appearing at all moist. 
With an equal weight of water informs a moist 
powder which just balls together, while with 1^ 
times its weight of water it first assumes the charac- 
teristics of damp slime. — A. R. P. 

Samuela carnerosana fruit. 

XX. 


Black and Kelly. See 


XVnL-FEfiMENTATION INDDSTBIES. 

Grain; Method of utilising tke^component sub- 
stances of for the maximum production of 

material useful os food or in industry. A. fiorel. 
Bull. Assoc. Chim, Suer., 1922, 39, 358 — 362. 

The grain is ground to flour and digested with 
malt at 60° — 62° C. to saccharify the starch. Lactic 
fermentation is allowed to proceed for a brief 
period in order to render soluble mineral matter 
ultimately to be used as a yeast food, i^eesstve 


jy De/nerara and Triaidad yellow crystals the total j prodactioii of lactio^acid is checked by the addition 


insoluble matter was found to vary between 10 and 
48 mg. per 100 g. of sample, and in plantation white 
sugars between 13 and 25 mg., of which about half 
consisted of inorganic matter. — J. P, 0. 

[Sugar] cane juice; Determination of the Brix 

degree of raw . W. D. Helderman. Archief, 

1921, 29, 1708-1713. Int. Sugar J., 1922, 24. 
381. 

If raw cane juice, which refuses readily to subside 
and de-aerate, be heated with about 2% of kiesel- 
guhr rapidly to boiling point in a flask fitted with a 
reflux condenser, cooled, and filtered, a clear liquor 
practically free from air, serving well for the Brix 
degree determination is obtained, the reading 
found agreeing closely with that given by the same 
juice which ha£ been allowed to subside during one 
hour. Juice thus treated with kieselguhr should 
not, however, be used also for the determination of 
the sucrose and reducing sugars content, since 
during the process of heating some inversion 
generally occurs. — J. P. 0. 

Carbohydrates; Sublimation experiments with . 

P. Karrer and J. 0. Rosenberg. Helv. Chim. 
Acta, 1922, 5, 575— 576. 

Pictet and Sarasin (J., 1918, 49 a) have shown that 
Isevoglucosan is formed when starch is distilled at a 
low pressure. The same product has now been 
obtained as a sublimate by heating potato starch 
at about 220° C. in a very thin layer, naving a cold 
condensing surface within 2 mm. of the heated 
starch, at atmospheric pressure. From o-tetramyl- 
ose the same product was obtained, but by heating 
rhamnose at 120° C. (12 mm.) the sugar itself was 
sublimed.— E. H. R. 

Galactosan. A. Pictet and H. Yernet. Helv. Chim. 
Acta, 1922, 5, 444—448. 

When galactose is dehydrated at 180° C, (15 mm.) 

weight of the product corresponds 
with (C.H,.0,),; at 135“ C. (2 mm.) a mixture of 
galactosan, C,H,<,0,, and its dimeride is formed. 
The galactosan can be partially purified by extrac- 
tion boiling alcohol. Chemically it behaves 
like ;;lucc«an and is therefore an anhydride of the 
a-senes. In cold hydrochloric acid it forms 
o-gaiactosyl chloride, which condenses in alcoholic 


of vinasse, previously concentrated under reduced 
pressure below 65° 0. Yeast is added and allowed 
to act for some hours. Alcohol is distilled off at 
atmospheric pressure. The yields of alcohol and 
ot yeast were 36% and 24% respectively by the 
Viennese yeast process; and 25% and 35% respec- 
tively by the aero-yeast method. — A. G. P. 

Glycerol; Fermentation of tn presence of sul- 

phur. H. and L. Muller. Helv. Chim. Acta. 

1922, 5, 628-629. 

In presence of sulphur, glycerol is attacked by 
yeast with the formation of carbon dioxide end 
hydrogen sulphide. The sulphur probably oxidises 
or dehydrogenates the glycerol into a fermentable 
conmounch according to the equation C,H,0,+S = 
C,H,0,-!-H,8. iCf. J.O.S., Sept.)— E. H. R. 

Formaldehyde; Alcoholic fermentation ” of - — . 

H. Muller. Helv. Chim. Acta, 1922, 5, 627 — 628. 
The reaction involved in the ‘‘alcoholic fermenta- 
tion of formaldehyde in presence of osmium (J., 
1922, 118 a). 3CH,0+H,0^2CH,OH-i-CX)„ can be 
accounted for by Cannizzaro’s reaction. Assuming 
4 mols. of formaldehyde to give 2 mols. each of 
metliyl alcohol and formic acid, the latter can 
behave as an aldehyde and by the same reaction 
give, from 2 mols. of formic acid. 1 mol. of formal- 
dehyde and 1 mol. of carbon aioxide. The net 
result corresponds with the above equation. 

— E. H. R. 

Lactic acid; Destruction of by yeast cells. F. 

Lieben. Oesterr. Chem.-Zeit., 1922, 25, 87 — 90. 
Lactic acid being one of the products of the de- 
gradation of carbohydrates in muscle, experiments 
were made in vitro to determine the ultimate fate 
of this substance under the influence of the 
enzymes of the yeast cell, which appear to be 
similar, at least, to the muscle enzymes. It was 
found that lactic acid disappeared to within 3 — 6% 
in 7 — 8 hours, under suitable conditions, and that 
about two-thirds of its carbon content (appeared in 
the products as carbon dioxide, either l^rated as 
such, or remaining combined with soda; the re- 
mainder of the carbon was represented by an in- 
crease in weight of the yeast substance, and if 
calculated as C,Hj,0, practically accounted, to- 
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getber with the carbon dioxide, for whole of the 
lactic acid which had disappeared. It appears, 
therefore, that both synthesis and degradation had 
occurred simultaneously. No other degradation 
products than carbon dioxide could he detected. 
Similar experiments were made with vegetable 
acids and with amino-acids : the former were not 
attacked ; the latter were in part consumed by the 
yeast, but no degradation to carbon dioxide could 
ue detected. — G. F. M. 

Brandy; Critical study and new contribution to 

the analysis of . G. Bonifazi. Mitt. Lebens- 

mittelunters. u. Hyg., 1922, 13, 69 — 95. Chem. 

Zentr., 1932, 93, IV^.. 62-^. 

The characteristics of the different kinds of brandy, 
including artificial brandies, are enumerated and 
the methods in use for differentiating between 
them are described. The Micko process for the 
fractional distillation of the esters after sapouifica- 
tion is described m the original, and the results of 
its application to a number of samples of brandy 
are given. This method is a very valuable one for 
the analysis of brandies. It allows of organoleptic 
tests on the different fractions and also of carrying 
out other determinations which are necessary for 
judging the sample. Among these, the appearance 
of a maximum ester value in the fourth or fifth 
fraction is of importance, as it appears to be pro- 
portional to the ester value. This maximum value 
only c^ura in the case of natural and adulterated , 
brandies, and not in the case of artificial 
brandies. The ratio ester value /maximum value 
varies within narrow limits for natural brandies. 
The higher this ratio the more doubtful is the 
quality of the brandy. — H. C. R. 

Brandy; Detection and estimation of vanillin in 

. T. von Fellenberg, Mitt. liebensmittel- 

unters. u. Hyg., 1922, 13, 98 — 110. Chem. Zentr., 
1922, 93, TV.,m. 

100 o.c. of the brandy is distilled, using a fraction- 
ating column of glass balls, until only 10 c.c. is left 
Mind. Tbe residue is shaken 300 times with 
10 c.c. of ether and the aqueous solution discarded. 
Any emulsion that forms is broken by centrifuging. 
The ether solution is shaken twice with 2 c.c. of 
water, giving 100 shakes each time, and then 
treated with 3 c.c. of saturated (40%) sodium 
bisulphite solution and shaken for 5 min. The 
aqueous layer is washed twice with 2 c.c. of ether, 
shaking 100 times at each washing, and transferred 
to a beaker with 3 c.c. of sulphuric acid solution 
(111) and 1 c.c. of water, heated to boiling, and, 
after cooling, shaken with its own volume of ether. 
The ethereal solution is washed with water, dried 
over calcium chloride, and evaporated to 1 c.c. 
This is transferred to a clock glass which is covered 
by another one cooled with ice. The ether is 
evaporated off and the residue sublimed by heating 
it over a spirit lamp about 15 cm. away. After 
10 — 15 min. the top glass is changed and tested by 
odour and microscopical examination for vanillin. 

If a visible sublimate is obtained the dock glass 
condenser ia changed every 10 min. until a sub- 
limate and the odour of vanillin are no longer 
obtained. The sublimates are dissolved in ether, 
united in a test-tube, and after evaporating the 
other, tested colorimotrically by adding bromine 
water (0*1— 0*3 c.c.) until a permanent odour of 
bromine is obtained, removing the excess by blow- 
ing in air, and adding 1% ferrous sulphate solution, 
^op by <^p. The presence of vanillin is indicated 
oy a bluish-CTeen coloration. The quantity may 
oe estimated by comparison with solutions of 
vanillin of known concentrations. Quantities of 
'anillin up to 0*1 mg. per litre may conic from the 
Wood of barrels. Tne addition or vanillin is not 
indicated if less than 0*2 — 0*5 mg, per litre is found. 

— H. C. R, 


Samuela earnerosana fruit. Black and Kelly. 
See XX. 

Papain. Brill and Brown. See XX. 

Patents. 

Distilling alcoholic and other liquids; Process of 

and apparatus for . H. Wade. From J. 

Schneible. E.P. 182,069, 13.1.21. 

Tn a sectional column still for the distillation of 
alcoholic and other liquors, baffle rings and discs, 
preferably inclined downwards towards their free 
edges, are arranged alternately, and between the 
rings and discs are sets of vertical guide vanes, each 
guide vane being set at an angle to the radius of 
the still. The guide vanes impart a whirling move- 
n«eiit to the rising vapours and descending liquid 
in the column and thus prevent channelling and 
promote intimate mixing of the vapours and dis- 
tillate. Preferably the baffle rings and discs are 
connected together by means of the guide vanes, 
and each section of the still contains a baffle ring 
and d^ and a set of guide vanes. The still may 
be provided with a removable cut-off section 
adapted to intercept liquid descending in the still 
■and to permit its being drawn off if necessary. 

— J. R. 

Yeast; Process for drying . E. Klein. U,S.P. 

h420,5o8, 20.6.22. Appl, 24.3.22. 

CoASs^T subdivided yeast is dried by a current 
of an innocuous gas at such a low temperature as 
not to destroy the vitality of the yeast, and is 
simultaneously subjected to a pulverising action so 
that the particles of pulverised yeast are carried off 
in the gas current, from which the yeast is subw- 
quently separated. — J. R. 

Dried yeast and method of mahing the same. A. W. 
Hixson. U.S.P. 1,420,630, 27.6.22. Appl., 

20.12.20 

CoMPBESSED yeast is subjected to slow gradual 
drying for a protracted period until a pr(5uct is 
obtained containing substantially 10% of moisture. 

— J. R. 

Yeast; Process of preparing dried . E. Klein. 

U.S.P. 1,420,557, 20.6.22. Appl., 24.3.22. 

See E.P. 175,623 of 1922; J., 1922, 605 a. 

XIXA.-F00DS, 

.Ask of foodstuffs; .Alkalinity of . B. Pfyl. Z. 

Unters. Nahr. Genussm., 1922. 43, 313—339. 

The most useful values to be determined are the 
intrinsic alkalinity, the methyl-orange alkalinity, 
and the total phosphate of the .ash. The first may 
bo defined as the excess, expressed in milh- 
equivalents, of Na',K'jCa''.Mg''. which, after com- 
bination with PO^'^SO^'jCl'. remains for 0* and 
the weakly acid anions, CO/.SiOj'',BO,'.MnOj*, 
MnO^'jAldj*'. If the anions are in excess tne differ- 
ence is expressed ns intrinsic acidity. The methyl 
oran^ alkalinity is the excess, expressed in milli- 
equivalents, of the same four cations which, after 
combination with the anions, H,P 0 /,S 04 ',C 1 % 
remains for O" and the above enumerated weakly 
acid anions. Excess of anions is indicated as 
methyl-orange acidity. The total phosphates is ex- 
press^ in milli-equivalents of PO*". These three 
values can be obtained by titration first with methyl 
orange and then with phenolphthalein as indicator. 
Full details of simple methods of carrying out the 
above determinations, based on many years* ex- 
perience, are given. Modifications necessary in 
special cases and precautions and corrections to be 
applied where special accuracy is needed are also 
indicated. The above three values are usually cal- 
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Beet raw iugan; Loss of sucrose in the refinery in 

the working of . J. E. Duschsky and P, G. 

Galabutsky. Z. Ver. deuts. Zuckerind., 1922, 
401-416. 

UimiNa the re-melting of sound " sand sugar ” it 
is unnecessary to add lime or other alkali, since, 
whether a coil or direct steam be the means of heat- 
ing, the amount of inversion that occurs can hardly 
be detected. On the other hand, when working with 
deteriorated sand sugar, which contains invert 
sugar, and has become more or less acid, alkali 
must oe added, but the amount should be little more 
than that required for neutralisation, viz., an 
alkalinity of 0*001% CaO. It is held that a greater 
excess of alkali is irrational, since it causes the 
darkening of the liquors, and leads to an increase 
of the salt content of the syrup and consequently to 
a greater amount of final molasses. During the 
re-melting of deteriorated sand sugar, solution must 
be effected as rapidly as possible, and direct steam 
should be used for beating. Any unnecessary delay 
before discharging the syrup from the pans should 
likewise be avoided. — J. P. 0. 

Sugars; Insoluble matter content of direct consump- 

Hon . J. P. Ogilvie. Int. Sugar J., 1922, 

24, 868—369. 

In Demerara and Trinidad yellow crystals the total 
insoluble matter was found to vary between 10 and 
48 mg. per 100 g. of sample, and in plantation white 
sugars between 13 and 25 mg., of which about half 
consisted of inorganic matter. — J. P. 0. 

[iSugar] cane juice; Determination of the Brix 

degree of raw , W. D. Helderman. Archief, 

1921, 29, 1708—1713. Int. Sugar J., 1922, 24, 
381. 

Ip raw cane juice, which refuses readily to subside 
and de-aerate, be heated with about 2% of kieael- 
guhr rapidly to boiling point in a flask fitt^ with a 
reflux condenser, cooled, and filtered, a clear liquor 
practically free from air, serving well for the Brix 
degree determination is obtained, the reading 
found agreeing closely with that given by the same 
juice which has been Allowed to subside during one 
hour. Juice thus treated with kieselguhr should 
not, however, be used also for the determination of 
the sucrose and reducing sugars content, since 
during the process of heating some inversion 
generally occurs. — J. P. 0. 

Carbohydrates; Sublimation experiments with . 

P. Karrer and J. 0. Rosenberg. Helv. Chim. 
Acta, 1922, 5, 57&-576. 

Pictet and Sarasin (J., 1918, 49 a) have shown that 
Isevoglucosan is formed when starch is distilled at a 
low pressure. The same product has now been 
obtained as a sublimate by heating potato starch 
at about 220° C. in a very thin layer, naving a cold 
condensing surface within 2 mm. of the heated 
starch, at atmospheric pressure. From a-tetramyl- 
ose the same product was obtained, but by heating 
rhamnose at 120° C. <12 mm.) the sugar itself was 
sublimed. — E. H. R, 

Ga^tosan. A. Pictet and H. Vernet. Helv, Chim 
Acta, 1922, 5, 444—448. 

When galactose is dehydrated at 180® C. (15 mm.) 

^ product corresponds 

t ^ mm-) a mixtnre of 

galactosan, C,Hi,0„ and its dimeride is formed. 
Ine gal^t^an can be partially purified by extrac- 
tion Tnth boiling alcohol. Chemically it behaves 
like gliicosM and is therefore an anhydride of the 
i^“v.i“!j hydrochloric acM it forms 
o-gaJactosyl chloride, which condenses in alcoholic 


solution with glucose and sodium to form a new 
disaccharide, glucoae-o-galactoside. The osaaone of 
this new sugar has m.p. 158° 0. (Of. J.O.S., Sept.) 

— B. H. R. 

Decolorising carbon; Capacity of for absorbing 

water. A. Scholz. Chem.-Zeit., 19ffl, 46 , 652. 

A GOOD decolorising carbon such as that used in 
the sugar industry can absorb up to 45% of its 
weight of water without appearing at all moist. 
With an equal weight of water it' forms a moist 
powder which just balls together, while with Ij 
times its weight of water it first assumes the charac- 
teristics of damp slime. — A. B. P. 

Samuela carnerosana fruit. Black and Kelly. See 
XX. 


XVnL-FEBNENTATION DtOUSTBIES. 

Grain; Method of utilising th^component sub- 
stances of for the maximum production of 

material useful as food or in industry. A. Sorel. 
Bull. Assoc. Chim. Suer., 1922, 39, ^8 — 362. 

The grain is ground to flour and digested with 
malt at 60° — 62° C. to saccharify the starch. Lactic 
fermentation is allowed to proceed for a brief 
period in order to render soluble mineral matter 
ultimately to he used as a yeast food, ^oessive 
production of lactic acid is checked by the addition 
of vinasse, previously concentrated under reduced 
pressure below 65° 0. Yeast is added and allowed 
to act for some hours. Alcohol is distilled off at 
atmospheric pressure. The yields of alcohol and 
ot yeast were 36% and 24% respectively by the 
Viennese yeast process; and 25% and 35% respec- 
tively by the aero-yeast method. — A. G. P. 

Glycerol; Fermentaiion of in presence of sul- 

phur. H. and L. Muller. Helv. Chim. Acta, 
1922, 5, 628-629. 

In presence of sulphur, glycerol is attacked by 
yeast with the formation of carbon dioxide and 
hydrogen sulphide. The sulphur probably oxidises 
or dehydrogenates the glycerol into a fermentable 
compouniT according to the equation C,H,0,+S = 
0,H.O,+H,S. (Cf. J.O.8., Sept.)— E. H. R. 

Formaldehyde; “ Alcoholic fermentation ” of . 

H. Muller. Helv. Chim. Acta, 1922, 5, 627 — 628. 
The reaction involved in the “alcoholic fermenta- 
tion “ of formaldehyde in presence of osmium (J., 
1922, 118 a), 3CH 0-I-H,0=2CH,OH-1-CO„ can be 
accounted for by Cannizzaro’s reaction. Assuming 
4 mols. of formaldehyde to give 2 mols. each of 
methyl alcohol and formic acid, the latter can 
behave as an aldehyde and by the same reaction 
give, from 2 mols. of formic acid, 1 mol. of formal- 
dehyde and 1 mol. of carbon dioxide. The net 
result corresponds with the above equation. 

— E. H. R. 

Lactic acid; Destruction of by yeast cells. F. 

Lichen. Oesterr. Chem.-Zeit., 1922, 25, 87—90, 
Lactic acid being one ot the products of the de- 
gradation of carbohydrates in muscle, experiments 
were made in ritro to determine the ultimate fate 
of this substance under the influence of the 
enzymes ot the yeast cell, which appear to be 
similar, at least, to the muscle enzymes. It was 
luund that lactic acid disappeared to wit hi n 3—5% 
*** ^ ® hours, under suitab^ conditions, and that 
awut two-thirds of its carbon content appeared in 
the producte as carbon dioxide, either liberated as 
such, or remaining combined with soda; the re- 
mainder of the carbon was represented by an in- 
crease in weight of the yeast sulwtmnoe, and if 
calculated as practically accounted, to- 
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gether with the oarhon dioxide, for the whole of the 
lactic acid which had disappeared. It appears, 
therefore, that both synthesis and degradation had 
occurred simultaneously. No other degradation 
products than carhon dioxide could he detected. 
Similar experiments were made with regetable 
acids and with amino-acids : the former were not 
attacked; the latter were in part consumed by the 
yeast, but no degradation to carbon dioxide could 
be detected. — G. F. M. 

Brandy; Gritical study and new contribution to 
the analysis of . G. Bonifazi. Mitt. Lebens- 

inittelunters. u. Hyg., 1922, 13, 69 — 95. Chem 
Zentr., 1922, 93, IV., 62—63. 

Thu characteristics of the different kinds of brandy, 
including artificial brandies, are enumerated and 
the methods in use for differentiating between 
them are described. The Mioko process for the 
fractional distillation of the esters after saponifica- 
tion is described in the original, and the results of 
its application to a number of samples of brandy 
are given. This method is a very valuable one for 
the analysis of brandies. It allows of organoleptic 
testa on the different fractions and also of carrying 
out other determinations which are necessary for 
judging the sample. Among these, the appearance 
of a maximum ester value in the fourth or fifth 
fraction is of importance, as it appears to he pro- 
portional to the ester value. This maximum value 
only occurs in the case of natural and adulterated 
brandies, and not in the case of artificial 
brandies. The ratio ester value/maximnm value 
varies within narrow limits for natnr.al brandies. 
The higher this ratio the more doubtful is the 
quality of the brandy. — H. C. H. 

Brandy; Detection and estimation of vanillin in 

. T. von Fellenberg. Mitt. Le^nsmittel- 

unters. u. Hyg., 1922, 13, 98—110. Chem. Zentr., 
1922, 93, rv., M. 

100 c.o. of the brandy ie distilled, using a fraction- 
ating column of glass balls, until only 10 c.c. is left 
behind. The residue is shaken 300 times with 
10 c.c. of ether and the aqueous solution discarded. 
Any emulsion that forms is broken by centrifuging. 
The ether mlution is shaken twice with 2 c.c. of 
water, giving 100 shakes each time, and then 
treated with 3 c.c. of saturated (40%) sodium 
bisulphite solution and shaken for 5 min. The 
aqueous layer is washed twice with 2 c.c. of ether, 
shaking 100 times at each washing, and transferred 
to a beaker with 3 c.c. of sulphuric acid solution 
(111) and 1 c.c. of water, heated to boiling, and, 
after coaling, shaken with its own volume of etlier. 
The ethereal solution is washed with water, dried 
over calcium chloride, and evaporated to 1 c.c. 
This is transferred to a clock glass which is covered 
by another one cooled with ice. The ether is 
evaporated off and the residue sublimed by heating 
it over a spirit lamp about 15 cm. away. After 
10 — 15 min. the top glass is changed and tested by 
^our and microscopical examination for vanillin. 
If a visible sublimate is obtained the clock glass 
condenser is changed every 10 rain, until ii sub- 
limate and the odour of vanillin are no longer 
cbtained. The sublimates are dissolved in ether, 
nmted in a test-tube, and after evaporating the 
other, tested colorimetrically by adding bromine 
water (0'_1 — 0*3 c.c.) until a permanent odour of 
bromine is obtained, removing the excess b.v blow- 
*"8 in air, and adding 1% ferrous sulphate solution, 
drop by drop. The presence of vanillin is indicated 
^ a bluish^een coloration. The quantity m-ay 
be ^timatea by comparison with solutions of 
vanillin of known cont'entrations. Quantities of 
vanillin up to 0*1 mg. per litre may come from the 
Wood of barrels. The addition of vanillin is not 
Indicated if less than 0*2 — 0*5 mg. per litre is found. 

— H. C. R. 


Samuela earnerosana fruit 
See XX. 


Black and Kelly. 


Papain. Brill and Brown. See XX. 


J^AIJSNTS. 


Distilling alcoholic and other liquids; Process of 

and apparefui /or . H. Wade. From J. 

Schneible. E.P. 182,069, 13.1.21. 


In a sectional column still for the distillation of 
alcoholic and other liquors, baffle rings and discs 
preferably inclined downwards towards their free 
edges, are arranged alternately, and between the 
rings and discs are sets of vertical guide vanes, each 
guide vane being set at an angle to the radius of 
the still. The guide vanes impart a whirling move- 
nmnt to the rising vapours and descending liquid 
in the column and thus prevent channelling and 
promote intimate mixing of the vapours and dis- 
tillate. Preferably the baffle rings and discs are 
connected together by means of the guide vanee 
and each section of the still contains a baffle ring 
and disc and a set of guide vanes. The still may 
be provided with a removable cut-off section 
adapted to intercept liquid descending in the still 
-and to permit its being drawn off if necessary. 


R- 

iVast,* Process for drying . E. Klein. U.S.P. 

1,420,558, 20.6.22. Appl,, 24.3.22. 


CoARs^T subdivided yeast is dried by a current 
of an innocuous gas at such a low temperature as 
not to destroy the vitality of the yeast, and is 
simultaneously subjected to a pulverising action so 
that the particles of pulverised yeast are carried off 
in the gas current, from which the yeast is subse- 
quently separated. — J. R. 


uriea yeast and method of mahing the same. A. W 
Hixson. E.S.P. 1,420,630. 27.6.22. Appl., 

20.12.20 ’ 

Compressed yeast is subjected to slow gradual 
drying for a protracted period until a product is 
obtained containing substantiallv 10% of moisture 

— J. R. 

Yeast; Process of preparing dried . E Klein 

r.S.P. 1,420,5.57, 20.6.22. Appl., 24.3.22. 

See E.P. 175,623 of 1922; J., 1922, 605 .v. 


XIXA.-F00DS. 

.IsA of foodstuffs; .ilhalinity of . B. Pfvl. Z. 

Enters. Nahr. Genussm., 1922, 43, 313 — 339^ 

The most useful values to be determined are the 
intrinsic alkalinity, the methyl-orange alkalinity, 
and the total phosphate of the ash. The first may 
bo defined as the excess, expressed in milli- 
equiv.alents, of Na'.K'.Ca'.Mg”, which, after com- 
bination with PO.'',SO.'-,C1', remains for O" and 
the weakly .acid anions. COj’.SiOj'.BOj'.MnO,*, 
JlnO^'.AIO,'. If the anions are in excess the differ- 
ence IS expressed as intrinsic acidity. The methyl 
orange alkalinity is the excess, expressed in milli- 
equiyalents. of the same four cations which, after 
combination with the anions, H,PO,',SO,',Cl', 
remains for 0" and the above enumerated weakly 
acid anions. Excess of anions is indicated as 
methyl-orange acidity. The total phosphates is ex- 
pressed in milli-equivalents of PO.". These three 
values can be obtained by titration first with methyl 
orange and then with phenolphthalein as indicator. 
Full details of simple methods of carrying ont the 
above determinations, based on many years’ ex- 
perience, are given. Modifications necessary in 
special cases and precautions and corrections to be 
applied where special accuracy is needed are also 
indicated. The above three values are usually cal- 
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calated to 100 g. of dry foodstuff or 1 litte of liquid, 
but occasionally to 1 g. of ash or of ash Bolnble in 
hydrochloric acid. In cases of adulteration one or 
other of these values is affected. — H. 0. R. 


Benzoic acid; Determination of tfi margarine. 

0. Kopke and E. Bodlander. Z. Unters. Nahr. 
Genussm., 1922, 43, 345—350. 

50 6. of margarine and 100 o.c. of N/10 sodium 
bicarbonate solution are heated to 60^ C. on a water 
bath in a stoppered flask and shaken for about 
2 min. After cooling, 75 c.c. of the aqueous layer 
^ poured off through a Alter into a 100 c.c. measur- 
ing flask containing about 30 g. of pure ammonium 
sulphate and when the latter has dissolved, the 
.solution is made up to the mark and again Altered. 
SO c.c. of the filtrate is acidified with 3 c.c. of dilute 
sulphuric acid and extracted five times with 40 c.c. 
of a mixture of equal volumes of ether and of 
petroleum ether boiling under 60° C. The ethereal 
extract is washed three times with 5 c.c. of water to 
remove traces of sulphuric acid and the solvent 
evaporated off slowly on a water hath, the last 
fraction being removed at room temperature in a 
current of air. The residue is dissolved in water 
and titrated boiling with N /lO sodium hydroxide, 
using phenolphthalein as indicator: preferably a 
slight excess of N/10 sodium hy^oxide is first added 
to prevent loss of benzoic acid and the solution 
titrated first with N/10 acid till the red colour 
disappears and then with N (10 alkali. The object 
of the addition of ammonium sulphate is to remove 
albuminous and other matter which would otherwise 
lead to the formation of emulsions. The percentage 
of benzoic ^id is given by ax 0'012208x (100+^/,) /30 
where a is the number of c.c. of N jlO sodium 
hydroxide used and w the percentage of water in 
the margarine. The reliability of this method was 
tested on a number of samples of margarine to which 
known amounts of benzoic acid had l^n added. 

— H. 0. R. 

Carbolic acid [phenol]; Formation of during 

putrefaction. J, 8. Maclaurin. Analyst, 19^, 
47. 294—295. 

Shebp's kidneys, both when inoculated with various 
cultures of organisms causing putrefaction and when 
untreated, developed phenol in amounts up to 
0*028 g. per 100 g. after standing for periods of from 
47 to 94 days at the ordinary summer temperature. 

— H. C. R. 

XftUisation of grain. Sorel. See XVTII. 


Patents. 

Bread; Manufacture of . W, Watson, D. W. 

Kent-Jones, and Wetlands, Ltd. E.P. 182,140. 

4.3., 13.3. and 29.3.20. 

Floue or dough before baking is incorporated with 
a small quantity of ammonium hydrogen sulphate 
and a small proportion of one or more “chlorine- 
carriers ” such as chlorine, hydrochloric acid, am- 
monium chloride, magnesium chloride, the double 
chloride of ammonium and magnesium, a chlorate, 
perchlorate, or hypochlorite, with or without the 
addition of a pyrosulphate or persulphate. Ad- 
vantage cUim^ are that a tough and resilient 
dough is more readily secured, and there is a con- 
siderable improvement in the baking qualities of the 
flour and in Ae colour of the resulting bread, — J. B. 


Comeetibles; Method of preserving p W^ 

27.6.22. Appl., (a) 28.2.21, (n) 6.10.21, 

(a) Msai or other comestible is subjected to the 
direct action of a pre-cooling liquid substantially of 


the same osmotic pressure as ^the initial Uq^d 
content of the comestible, and is then subjected tb a 
refrigerating operation, ‘{n) The pre-cooling bath 
may be a mixture of glycerin and water or a smatiou 
of a crystalloid salute of the proper osmotic 
pressure. — J. R. • 

Vettetailes^ Process of treating in preparation 

for canning. W. W. Willison, Aasr. to Thermo- 
kept Products Corp. U.8.P. 1,421,760, 4.7.22. 
Appl., 30.8.20. 

The vegetables are subjected to the action of warm 
water under a partial vacuum subsequently sud- 
denly released. — J. B. 

Flour; Process for ageing wheaten to improve 

its baking qualities. R. Hutchinson. U.S.P. 

I, 422,102, 11,7.22. Appl., 19.3.21. 

See E.P. 164,557 of 1920; J., 1921, 668 a. 

Fish and the like; Apparatus for cooling and 

freezing . W. B. Hardy and J. J. Pique. 

U.8.P. 1,422,570, 11.7.22. Appl., 12.10.20. 

See E.P. 154,669 of 1919; J., 1921, 96 A. 

Animoi substances; Process of, and apparatus or 

plant for, chilling and freezing . J. O. Shaw. 

H.S.P. 1,422,627-8, 11.7.22. Appl., 6.9.18. and 

II. 3.20. 

See E.P. 130,346 of 1917 ; J., 1919, 736 a. 

Cooling ond freezing fUh and the like Apparatus 

for 1. J. J. Piqu6, and Imperial Trust for 

the Encouragement of Scientific and Industrial 
Research. E.P. 182,214, 30.3.21. Addn. to 
154,250 (J., 1921, 94 a). 


XIXB.-WATEB PUBIFICATION; SAHITATION. 

IFafer; Precision in the determination of the hard- 
ness of , and aqueous preparation of the 

standard soap solution. K. Justin-Mueller. J. 
Pharm. Chim., 1922, 26, 18—21, 

Claue’s method as modified by Boutrou and 
Boudet, is recommended but a standard soap solu- 
tion of only one-tenth the strength is used. It is 
prepared by diaolving 3'5 g. of white Marseilles 
soap in 200 c.c. of bailing water and then making 
the volume up to 900 c.c. This solution is then 
diluted, if necessary, until 24 c.c. just corresponds 
to 10 c.c. of a 0'025% solution of calcium chloride 
or of a 0059% solution of barium nitrate. — Yf. G. 

Formation of phenol during putrefaction. 
Maclaurin. See XJXa. 

Patents. 

Sevsage disposal. W, Gavett. U.S.P. 1,420,250, 
20.0.22. Appl., 11.10.21. 

The sewage during digestion is subjected to the 
pressure of gas generated by digestion in such a 
manner that the pressure removes tbs supernatant 
liquid from the sludge. — J. B. 

Insecticide and method of making. H. H. Dow, 
Assr. to the Dow Oiemical Co. U.S.P. 1,420,978) 
27.8.22. Appl., 27.1.19. 

An insecticidal mixture, prepared by the inter- 
action of arsenic acid and excess of magnesiutn 
hydroxide, consists of a dry powder composed of 
di-magnesinm ortho-axsenste admixed with about 
approximately one-fifth the amount of magnesium 
hydroxide. — J. R. 
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^-OmiANIC PRODUCTS; MEDICINAL 
^IKTANCES; ESSENTIAL OHS. 

Strophanthus extracts; Stability of . C. A. 

PomMiy «vnd F. W. Heyl. Amer. J. Pharm., 
1922i^, 479-486. 

Thb decrease in potency of strophanthus extracts 
was studied using the American official one>hour 
frog t^t. Whilst the seeds themselves vary widely 
in strength, tinctures prepared from them retain 
their original therapeutic activity after long 
periods, and no appreciable decline was noticed 
after 4 or 5 years. Dilute ac^ueous galenical solu* 
tions prepared for hypodermic injection, contain- 
ing both the crystalline and amorphous strophan- 
thin deteriorate slowly and should be discarded 
after 1 year, when about 70% of the ori^oal 
activity is retained. Alkalinity or acidity of the 
solutions was not a factor in tWe results, as was 
suggested by Levy and Cullen (J. Exp, Med., 1920. 
31, 267). Comparative tests were made on a 0‘1% 
eolution of ouabain in physiological salt solution, 
rendered neutral with buffer solutions of potassium 
acid phosphate and disodium hydrogen phosphate. 
It deteriorated to the extent of 86% of its original 
activity in 12 months. — G. F. M. 

Alkaloidal mercuric iodides; Preparation of 

in a crystalline condition. M. Fran<^is and 
L. G. Blanc. Comptes rend., 1922, 17S, 169 — 171. 

The amorphous precipitate obtained by adding 
potassium mercuric iodide to a solution of an 
alkaloidal salt can be brought into solution by 
warming it whilst suspended in the mother liquor 
with a Targe excess ot hydrochloric acid; on then 
allowing to cool slowly it is usually re-deposited 
in a crystalline form. In the actual preparation 
of these crystals, the initial precipitation may be 
avoided by slowly mixing equal volumes of warm 
solutions of the alkaloidal salt containing a large 
amounit of hydrochloric acid, and of potassium 
mercuric iodide, of suitable concentrations, A 
clear solution will be thus obtained from which 
the al^loidal mercuric iodide is deposited in 
crystals on slowly cooling. In this way the mer- 
curic iodides of caffeine, theobromine^ quinine, 
morphine, codeine, cocaine, strychnine, pilocarpine, 
and sparteine, and also of quinoline, were prepared. 
They form brilliant yellow crystals, containing no 
chlorine and no water of crystallisation. They show 
a tendency, well marked in the case of the caffeine 
compound, but scarcely perceptible with the less 
soluble comx>oundSf suen as that of quinine, to be 
decomposed by water into mercuric iodide and the 
alkaloidal hydriodide, — G. F. M. 

-S'amueZa carngrosana, Trelease: Examination of the 

fruit of . O. F. Black and J, W, Kelly. 

Amer. J. Pharm., 1922, W, 477—479, 

The dried fruits of Samuela camerosanaj a tree 
closely related to the yuccas, and growing freely 
in parts of Mexico, consisted of about 30% of seeds 
and 70% of pods. From the ground seeds about 
20% oi their weight of a light yellow oil was 
obtained by extraction with ether. It had the 
following characters: — sp, gr. at 22® C., 09265; 
iodine value* 1^*6; acia value, 6T3; n=r4710; 
ester value, 187*7. A white amorphous saponin was 
obtain^ by extraction of the seeds with alcohol. It 
formed 10% of the seeds and was not highly toxin. 
The pods contained 4 * 8 % of starch, 62*2% of reduc* 
ing sugars (as dextrose), and 3 * 8 % of non-reducing 
sugars (as sucrose). The reducing sugars appear to 
consist largely of Isevulose. As about 50% of the 
dried fruit consi^ of fermentable sugars, it 
be of value for the production of alcohol.-^. F. M. 


Papain; Digestive properties of Philippine . 

H. C. Brill and R. E. Brown, Philippine J. Sci., 
1922, 20, 185—193. 

Atttoltsis of papain takes place in the course of 
a few hours at temperatures as low as 0® O. when 
the enz 3 rine is kept in water solution with toluene 
as an antiseptic, and attempts to dialyse papain 
solutions in the hope of separating papain from 
any co-enzyme that might be present were un- 
successful. Air-dried samples of the en^me in 
sealed glass containers had lost their activity at 
the end of seven years. The effect of mineral salts 
and certain acids on the digestive activity of 
papain on solutions of skimmed milk powder was 
studied. Sodium chloride showed first a slight 
activating effect, followed by an inhibiting effect 
in more concentrated solutions. Sodium carbonate 
and bicarbonate, calcinm chloride, magnesium sul- 
phate, and boric acid had no marked inffnence. 
Potassium chloride and sodium citrate showed 
marked activating inffuence, whilst acetic acid and 
lactic acid strongly inhibited the proteolytic 
activity. — G. F. M. 

Autoxidation. Anti-oxygens^ various phe- 

nomena, related to anti-oxidising effects. C. 
Moureu and 0. Dufraiase. Comptes rend., 1922, 
175,127—132. (C/. J., 1922, 195 A.) 

As previously recorded, the auto-oxidation of many 
substances is checked oy the presence of traces of 
certain compounds, notably phenols, to which the 
name anti-oxygens was given. Quantitative ex- 
periments with acrolein have now been made to 
compare the inhibitive effect of proportions varying 
from 1 in 10 to 1 in 1,000,000 of various phenols 
on the rate of oxygen absorption. The measure- 
ments were made by observing the rate of ascension 
of the mercury column in barometer tubes, charged 
with the reagents, and comparing with a ** blanK ” 
containing only acrolein and o:^gen. Quinol was 
the most effective in suppressing auto-oxidation, 
as little as 1 in 100,000 having a very marked effect. 
Slightly lees active were pyrogallol and catechol, 
followed by reeorcinol and 1.3.4-trihydroxybenzene. 
At a concentration of 1 in 400 phlorc^ucinol has 
a maximum retarding effect, but at certfun concen- 
trations it actually accelerates oxidation. Atten- 
tion is called to various well-known phenomena 
which may be attributed to anti-oxygens, e.g., the 
action of sulphurous gases in preventing the lumin- 
escence of phosphorus in dilute oxygen, the action 
of ^nzyi alcohol, glycerol, phenol, etc. in retarding 
the oxidation of sulphite solutions, the prevention 
of the oxidation of synthetic caoutchouc by phenols, 
the improved keeping quality of essential oils in their 
natur^ condition, compared with that of the auto- 
oxidisable substances they cxintain when in a pure 
condition, etc. — G. F. M. 

Saccharic and mucic acids; Methylation of . 

P, Karrer and J. Peyer. Helv. Chim. Acta, 

1922, 5, 577—581. 

Saccharic and mucic acids were methylated by 
treating with dimethyl sulphate in alkaline solu- 
tion, freeing the incompletely methylated product 
from inorganic salts, and completing the methyla- 
tion by filing with methyl iodide in presence of 
silver oxide. Tetraraethylsaocharic acid dimethyl 
ester crystallises from ether in stout needles or 
plates, m.p. 68® C., [a]o*‘ = +8*88® to 10*26®. Tetra- 
methyimucic acid dimethyl ester forms monoclinic 
or rhombic tables, m.p. 103®. An incompletely 
methylated mucate, m.p. 165® — 166^, was ifi^ated, 
probably trimethylmucic dimethyl ester. Tetra- 
methylsaccharic diamide forms rhombic platefl, m.p. 
237®; [a]D** =+l2'22; tetramethylmucic diamide, 
small tabular crystals, m.p. 276®. The barium and 
silver salts of tetramethylsaccharic^ acid are very 
soluble in water. — E, H. U. 
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Methylenecitric acid; Preparation of , C. 

Gaataldi. Boll. Ohim. Farm., 1922, 61, 353—357. 
A YIELD of metlhylenocitric acid equal to 74% of 
the theoretical amount is obtained when 40 grams of 
crystallised citric acid and 6 grams of paraformalde- 
hyde are heated together at 145'^ C. in a sealed tube 
of 90 c.c. capacity; with a larger tube the yield is 
diminished. — T. H. P. * 


Urea; l7idu$trial eonvenion of ammonia into , 

Ffirftltjer of high concentration. C. Matlgnon 
and M. Frejacques. Chim. et Ind., 1922, 7, 
1057—1070. (Cf. J., 1922, 231a.) 

Aumoniuh carbamate is first prepared either by 
leading carbon dioxide into liquid ammonia, or by 
combining the two components, in the gaseous 
condition, in a special condenser with a suitable 
cooling device and scrapers. The dehydration to 
urea is effected in autoclaves at 145° — 150° C., 
and an equilibrium is eventually attained as the 
result of the five reactions CO(NH,)ONH.“»’ 
C0(NH,),4-H,0; CO(NH,)ONH,-^CO,-f2NH,; 
CO (NH,) ONH, + H,0'>(NHJ,C0, ; (NHA.CO,-^ 
NH,HCO, -h NH, ; NH,HCO,->-CO, + H,0 NH,. 
Urea formation ia favoured hy making the gas 
volume as small aa possible, and the attainment of 
equilibrium is more rapid the higher the tempera- 
ture, hut the pressure rapidly rises, the maximum 
at 135° 0, being 33’ 14 atm., at 150° 0. 55-10 atm. 
The equilibrium percentages of urea at various tem- 
peratures were determined : 130° C. after 89 hrs., 
39-2% ; 134° C., after 40 hrs., 39-92% ; 140° O., after 
40 hrs., 41-3% ; 145° C., after 4 hrs., 41-0% ; after 
^ hrs., 43‘3%. The higher temperature, therefore, 
increases also the actual yield, as a consequence of 
the endothermic nature of the reaction. The in- 
fluence of catalyste was also studied. At the lower 
temperatures silica, aluminium silicate, and 
alumina considerably augment the velocity of the 
reaction, but at 145° C. their influence is negligible. 
The effect of dehydrating agents was unsatisfac- 
tory, as none could be found which did not also 
react with other substances in the equilibrium. 
From the reaction product, which is fluid at high 
temperatures, and soilidifies at 70° — 85° C., the 
ur^ was isolated in a pure state by simple volatili- 
sation of the carbamate etc. present, and if, on a 
technical scale, the autoclave is allowed to cool to 
60°— 100° C., and the gases arising from the disso- 
ciation of the unchanged carbamate are then re- 
leased, only urea remains in the vessel, or 
alternatively the operations may be made continu- 
ous by maintaining the autoclave at the desired 
reaction temperature, forcing in the requisite pro- 
portions of carbon dioxide and ammonia, at say 
60 atm., into an annular compartment, and draw- 
ing off the fluid reaction product, after treating 
for the necessary period of time, through the 
central compartment into a second vessel where the 
unchanged carbamate volatilises. — G. F. M. 


Nessler’s reagent; New analytical applications of 

•. Characterisation of hetones; estimation of 

aldehydes. J. Bougault and R. Gros. J. Pharm. 
Chim., 1922, 26, 5—11. 

Certain ketones, euch as acetone, methyl ethyl 
ketone, cyclohexanone, trimethylcyclohexenone, 
acetophenone, and p-methoxyaoetophenone, give 
with cold Nessler’s reagent a yeftlowish-white 
pr^ipitate, which dissolves in acid, or on the 
addition of p^a^inm cyanide, with liberation of 
the ketone. This reaction m 
detection of acetone in urin 
small capsule, containing K 
reagent, over ^ c.c. of urine 
the whole being covered by a 
required for the formation of 
rersely as the concentration 


tay be used for the 
e, by enspending a 
0 c.c. of Nessler^s 
, previously acidified, 
bell jar. The time 
a precipitate varies 
of the acetone in the 


urine. Certain aldehyd^ react ^antitatively with 
Kessler’s reagent according to the equation, 
R.OTp+0a:.O+2I«2HI+R.(OOaHj . 
the iodine coming irom the mercuric iodide. For 
the estimation, to a known volume of the aldehyde 
solution, corresponding to O’Ol— 0*05 g. (rf ^Uehyde, 
is added an excess (about 30 c.c.) of meeler’s 
reagent and 10 c.c. of sodium hydroxide solution. 
The mixture is well shaken and after some time is 
neutralised with hydrochloric acid. A known 
volume of standard iodine solution is added and 
then the excess iodine is titrated with standard 
thiosulphate. It is necessary to make a blank 
estimation on the sodium hydroxide. Accurate 
results were obtained with formaldehyde, benzalde- 
hyde, furfural, and piperonal, but the method was 
not satisfactory for vanillin or acrolein. — W. G. 

Acetic acid' Oxidation by chromic acid of the homo- 

logues 0 ] . L. J. Simon. Comptes rend, 

1922, 175, 167—169. 

Whilst within certain limits of temperature acetic 
acid is unattacked by a mixture of sulphuric and 
chromic acids it is completely converted into carbon 
dioxide by silver chromate under the same condi- 
tions. Tlie homologucs of acetic acid are likewise 
completely oxidised by silver chromate, but the 
chromic acid mixture leaves a non-oxidised residue, 
w-hich for the homologues up to C, corresponds 
approximately to 1 C atom, and which increases 
slightly with the higher members but never reaches 
2. This result is interpreted by supposing that the 
•acids are oxidised atom bv atom coratoencing with 
the carboxyl group, and the oxidation ceases when 
acetic acid is reacned, thus: — 

R.CH,.CX),H-»'R.CO.CO,H’^R.CO,H+O0, etc. 
Confirmation of this hypothesis is found in the 
oxidation of acetyl compounds and acyclic acids by 
lead chromate and sulphuric acid, where the evolu- 
tion of gas accompanying the oxidation occurs in 
two well-defined stages, viz., at a lower temperature 
corresponding to the more readily oxidisable part 
of the molecule, and at about 1(X)° C. the tempera- 
ture at which acetic acid is oxidised by lead 
chromate. Methanesulphonic acid is not an inter- 
mediate product of chromic oxidation, as it is not 
oxidised even by silver chromate. — 6. F. M. 

Terpene compounds; Rightr . 7. Conversion 

of abietic acid into methylretene. L. Ruzicka 
and J. Meyer. Helv. Chim. Acta, 1922, 5, 581— 
593. 

Abietic acid, when heated with sulphur 

is converted into retene, l-methyl-7-i8opropylphen- 
anthrene. The methyl ester, dihydroaoietic acid, 
and the corresponding alcohol, Bbietin<^, 

, C.3H,,(CH,)CH,0H, 

also give retene wlien similarly treated. When 
abietinol ie dehydrated with phosphorus penta- 
^Wide it gives a new hydrocarbon, methylabietin, 
which, when heated with sulphur, gives 
niothylretenc, m.p. 79° C. When oxidis^ with 
chromic acid, this gives raethylretenequinone, ni.p. 
147°, giving with o-phenylenediamine a quinoxa- 
line, m.p. 165°. Abietic acid is a methyldecahydro- 
retenccarboxylic acid, but the orientation of the 
methyl and carboxyl groups is uncertain. Retene 
styphnate has m.p. 142°. {Cf. J.O.8., Sept.) 

— E. H. R. 

Essential oil from the haves of Abte« PindroWy 
Spach. J, L. Simonaen. Indian Forest Rec., 
1922, 8, 368—372. 

The essential oil was produced in 2*5% yield by the 
steam distillation of the leaves of Aohs Pindrow, 
a silver fir growing in the Western 'Himalayas. R 
w a colourless oil with a strong odour of turpentine, 
and has the following characters : — sd. gr. at 

3nP/3nO f1 rVQXXfi r.i in.oo 
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saponif. value 6'3, saponif. value after acetylation 
15-44, acid value 0'3. It gave on diatillation under 
100 mm. preesure 00% up to 130® O., and on frac- 
tionation of thie at 699 mm. pressure the following 
fraptions were isolated; 154° — 158° C. 55-9%, con- 
sisting of d-o-pinene, 158° — 160° C. 11'9%, consist- 
ing of a mixture of o- and i5-pinone, 160° — 164° C. 
6-8 % , consisting of a similar mixture, 164° — 167° C. 
4-2%, containing l-fi-pinene, 167° — 180° C., 10-3%, 
containing Z-limoneue, and possibly dipentene, and 
above 180° C. lO'd % , from which, together with the 
fraction boiling above 120° C. at 100 mm., l-ter- 
pinool, i-terpinyl nonylate, and two isomeric 
sesquiterpene alcohols, CuH^O, were isolated. 

— G. F. M. 

Sandalwood oilj Abnormal solubility of West Aus- 
tralian in alcohol, J. L. Somerville. Perf. 

Essent. Oil Rec., 1922, 13, 261—264. 

IVest Australian sandalwood oil shows an abnormal 
type of miscibility with alcohol-water mixtures: 
when a concentrated solution of oil is diluted with 
the solvent, oil separates again after the dilution 
has passed a certain limit. The solubility of the 
oil is expressed by means of a curve for each 
strength of alcohol (68 — 72%), the transition points 
being plotted against temperature and percentage 
of oil. A series of similar U-shaped curves is thus 
obtained, the apex of each occurring at approxi- 
mately 16‘5% of oil. A more fundamental graphing 
was made by calculating the data into percentages 
by weight of the three constituents, oil, alcohol, 
and water, and plotting the transition points for 
a given temperature. No explanation can be given 
of the abnormal behaviour, but it follows from tlte 
latter graph that a simple statement of the facts 
is that, at a constant temperature, in a series of 
mixtures w-hich are just miscible, if the amount of 
oil is lowered the proportion of water to alcohol 
present will need to rise at first until a turning 
point is reached, and then it will need to fall 
with further decrease in the proportion of oil. 

— G. P. M. 

Doryphora sassafras (Endlicher); Essential oil of 

the leaves of . A. R. Penfold. Perf. Essent. 

Oil Rec., 1922, 13, 273—275. 

The leaves of Doryphora sassafras, the New South 
Wales variety of the sassafras tree, yield according 
to season 0*1 — 1-05% of essential oil, the former 
quantity being obtained in May and the latter in 
November. The oil varies considerably in composi- 
tion according to the districts from which it is 
obtained. Leaves from the Monga district gave an 
oil having the characters : sp. gr. I'Ol — 102, 
0=1*506 — 1*509, ester value 4*6, ester value after 
acetylation 32*97, solubility in 70% alcohol 1 in 8. 
Tbs principal constituents so far identified are 
safrole 60 — 65%, camphor 10 — 15%, d-a-pinene 10%, 
sesquiterpenes l0%, eugenol 1%. Another sample 
of oil from the Currowan district was lighter than 
(ap. gr. 0*9808), and only contained about 
•ip/s of safrole, together with a considerable quan- 
tity of a substance which was apparently eugenol 
methyl ether, but w*hich has not yet been satisfac- 
torily teparated from admixed sesquiterpenes aud 
alcoholic compounds. The proportion of camphor 
l^.this oil was also greater, amounting to about 

30%.-G. F. M. 

yolatile oil of Mentha aquatica, Linni, and a note 
on the occurrence of pulegone. R. E. Eremers. 
J. Biol. Chem., 1922, 52, 439-^43. 

The distilled oil of Mentha aquatica, Linn4, has 
8p.gr. 0*916 at 24° C., n“=l*4582, [a]„“= -7*48°, 
acid -value 7*84, ester value 210*93, ester value after 
224*0, and contains 73*82% of esters, 
of '6% of total alcohols, 3*6% of free alcohols. The 
esters consist mainly of linalyl acetate. There are 


also present small (quantities of another ester, free 
^lalool, a free acii], and an nnstalde aldehyde. 
Pulegone is a constituent of the cohobated oil of 
peppermint (e/. J., 1922, 269 a).— E. S. 


Patents. 


iTv-coTn-pouTHis ; I'reparatton 


boc. Chim. de la Grande Paroisse E P 
169,658, 12.8.21. Conv., 30.9.20. ' * 


Instead of using alcoholic ammonia and operating 
in an autocIaTe, the replacement of chlorine atoms 
by the amino group in chloro-nitro-derivatiyes may 
be effected at 125° — 130° C. in open vessels by 
treating with ammonium acetate. This process is 
applicable to all aromatic chloro-nitro-compounds in 
which t^e chlorine is capable of being acted on by 
ammonia. Example: 120 kg. of 80 — 95% acetic 
acid is saturated with ammonia gas. The tempera- 
ture rises to 125° — 130° C. and 100 kg. of 1-chloro- 
2.^^initrobenzene is gradually added, ammonia 
being continuously passed through to replace that 
which has entered into the reaction. After some 
hours the product is filtered and pressed, the liquid 
being returned to the process. Quantitative yields 
are obtained and the product is purified by simple 
washing. — G. F. M. 


Phosphoric acid' Manufacture of liquid esters of 

. A. G. Bloxam. From Chem. Fahr. Gries- 

heim-Elektron. E.P. 181,835, 22.3.21. 

Liquid esters of phosphoric acid are made by form- 
ing mixed esters from phenol and its homologues, or 
from its homologues alone, the parent materials 
us^ being either artificial mixtures of phenols, con- 
taining at least 25 — 30% of o- or in-cresM, or the tar 
acids, either as a whole, or fractions therefrom, 
containing mixed monohydric phenols with at least 
25% of 0 - or m-cresol, obtained from coke-oven, gas 
works, or other tars. The esters are obtain^ by 
beating the mixed phenols with phosphorus oxy- 
chloride, or phosphoric anhydride, or alternatively 
the phosphoric di- or mono-chloridee may be pre- 
pared from single phenols, and then converted into 
neutral esters with another phenol or mixture of 
phenols. Examples are given of the preparation of 
a large variety of these mixed esters, and also of 
certain individual mixed estere, prepared by the 
latter of the above described methods, as for 
example p-cresyl-di-m-cresyl phosphate, a fluor- 
escent oil, b.p. 287° — 2^° C. at 21 mm., and o- 
cresyl-diphenyl phosphate, b.p. 290° — 293° C. at 
55 mm.— G. F. M. 


Vrea; Manufacture of . J. Y. Johnson. From 

Badische Anilin- und Soda-Fabrik. E.P. 182,331, 
11.7.21. 

In the manufacture of urea by heating ammonia 
and carbon dioxide (or ammonium carbamate) under 
pressure, the use of pumps etc. for compressing the 
gases may be avoided by bringing either the 
ammonia or carbon dioxide or both to the pressure 
required for the reaction, either separately or 
simultaneously, by expelling either or both of 
them under pressure from suitable solutions by 
means of heat. For example a highly concentrated 
solution of ammonium carbonate or carbamate is 
heated by steam at 180 lb. pressure in a column, 
whereby a gas mixture comprising ammonia, carbon 
dioxide, and some water vapour is obtained under 
pressure and is passed through a cooler kept at a 
temperature (110° — 150° C.) high enough to allow 
condensation of a melt of ammonium carbonate 
but no solidification. The melt is then run into the 
autoclave for conversion into urea, and the mix- 
ture of ammonia and carbon dioxide remaining 
unchanged after equilibrium has been attained is 
used for the re-saturation of the exhausted liquid 
running from the column. Instead of generating 
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ammonia and carbon dioxide togetber, they may 
be distilled separately, for example by heating in 
separate columns aqneons ammonia and sodium 
bicarbonate solutions^ or, if desired, one of the two 
gases may be forced into the autoclave hy means of 
a compressor. — G. F. M, 

Acetyl isohomeol; Process of making . R. L. 

Andreau, Assr. to H. I. du Pont de Nemours and 
Co. U.S.P. 1,420,399, 20.6,22. Appl., 7.7,17. 
Aoettlisobobneol is obtained hy heating camphene 
with acetic acid in presence of concentrated sul- 
phuric acid at 55®— 66® C., until the reaction is 
practically completed. The sulphuric acid is then 
neutralist with anhydrous sodium acetate, the 
resulting acetic acid is distilled off under reduced 
pressure, and the sodium sulphate formed by the 
neutralisation filtered off from the residue. 

— G. F. M. 

Esters; Manufacture of . J, A. Steffens, Assr. 

to T7.S. Industrial Alcohol Co. U.S.P. (a) 

l, 421,604 and (a) 1,421,605, 4.7.22. Appl., 5.4.21. 
(. 4 ) Estebs are produced by heating together an 
alcohol and an acid, without a catalyst, but in 
presence of a third liquid, miscible with the alcohol, 
but immiscible with water, the vapours of water, 
the alcohol, and the third liquid being distilled 
from the reaction mixture and rectified, and the 
distillate separated into two layers containing 
respectively nigh and low percentages of the third 
liquid. The latter is washed to remove the third 
liquid, and the remainder containing water and the 
alcohol is rectified, (b) The process is similar to 
the above, except that a catalyst is used in addi- 
tion to the third liquid. — G. F. M. 

Ethylene; Process of producing . M. C. 

Whitaker and A, A. Backhaus, Assra. to U.S. 
Industrial Alcohol Co. U.S.P. 1,421,640, 4.7.22. 
Appl., 11.7.19. 

Alcohol is preheated to a temperature of 
300® — 600® C., and the resulting vapours are passed 
through a catalyst maintained at a similar tempera- 
ture in order to form ethylene. — G. F. M. 

Sydroquinone [guinol]; Process of making . 

H. Von Bramer, Assr. to Eastman Kodak Co. 
U.S.P. 1,421,869, 4.7.22. Appl, 28.6.20. 

In the manufacture of quinol a p-dihalogenbenzene- 
sulphonate is treated with a metal hydroxide, pro- 
ducing the qninol salt of the metal, and quinol is 
recovered from the reaction mixture. — W- C. 

Dichlorethylene ; Manufacture of , F. Kaufler, 

Assr. to A. Wacker. Ges. f. Blektrochem. Ind. 

m. b.H. U.S.P. 1,419,969, 20.6.22. Appl, 18.7.21 
Seh E.P. 156,080 of 1920; J., 1921, 411 a. 

Tropinone-monocaThoxylic-acid esters and process of 
preparing the same. O. Wolfes and H. Maeder. 
U.S.P. 1,420,900, 27.6.22. Appl, 26.8.21. 

Seh E.P. 164,757 of 1921; J., 1922, 436 a. 

Diphenylamine ; Method of manufacturing . 

"P' Tanherg, Assr. to E. I. du Pont de Nemours 
and Co. U.S.P. 1,422,494, 11.7.22. Appl., 31.5.17. 
See E.P. 138,372 of 1917 ; J., 1920, 280 a. 

Apparatus for effecting reactions hy means of 
amalgams. Electrolytic reduction and oxidation 
Manuf<uture of oxalate. U.S.P. 1,420,211—3* 
oee YII. ’ 

Metlyl chloride. U.S.P, 1,421,733. See VII. 

Eleetrochemiecd reactions. E.P. 181,848—9. See XL 


XXI.— PHOTOGBAPHIC HATEmALS ASk 
PROCESSES. ^ 

Colour-sensitising [ 0 / photographic jplofesl ly 
bathing. F. M. Walters, jun,, and R. Davis. 
Brit. J. Phot., 1922, 69, 416-419 and 480-^433, 
An investigation of the methods of sensitising ordi- 
nary photographic plates by bathing shows that 
certain precautions must be taken witn some of the 
modern photo-sensitising dyes and not with others. 
Dicyanine gives much greateir sensitiveness, and its 
influence extends farther into the infra-red when 
used in dilute alcoholic solution with ammonia than 
when used with water alone. Pinacyanol gives 
good results in dilute alcoholic solution with 
ammonia, but plates bathed in water and stock 
solution are almost as sensitive and keep much 
better, provided the plates are thoroughly washed 
before sensitising, as the soluble salto contained in 
the emulsion prevent the sensitising action by 
flocculating the dye. Washing has a favourable 
action on the colour sensitiveness of panchromatic 
plates, and, while not so marked as the action of 
dilute ammonia, it gives no fog, which always 
follows the use of ammonia. Pinachrome, Pinaver- 
dol Homocol, and Orthochrome T are mnch less 
sensitive to electrolytes than are Pinacyanol and 
Dicyanine. Ammonia may be added to a staining 
bath of water and stock solution only, but does not 
increase the sensitising action appreciably except 
in the case of Homocol Certain brands of ortho- 
chromatic plates were found to be superior to 
plates bathed in Erythrosin. As a general rule 
panchromatic plates compare unfavourably with 
plates bathed in Pinacyanol. — ^W. 0. 

^Photographic] toning with tin salts. J. G, F. 

Druce. Brit. J. Phot., 1922, 69, 433—434. 
Bbomide prints may be toned to a warm brown tint 
by first bleaching them in a solution of ferricyanide, 
^and then treating them in a bath of sodium 
hydrogen siannite made up by adding a 10% solu- 
tion of sodium hydroxide to a 10% solution of 
stannous chloride crystals until the precipitate first 
formed is redissolved. The resulting solution is 
then diluted with rather less than an equal quantity 
of water. The toned image is stated to consist of 
silver. — W. 0, 

Photographic plates; Bemoval of the fUm from . 

F. Dimmer. Ohem.-Zeit., 1922, 46 , 651—652. 
The gelatin film may be removed from photographic 
plates by immersing them for a few second in a 
1 — 2% solution of ammonium bifluoride. The film 
readily p^ls away, and may be removed from the 
solution intact and dried, while the glass plate, 
after washing and drying, may be used again. 
200 c.c. of the stripping solution is sufficient for at 
least 150 plates, 9 cm. x 12 cm. The method is not 
suitable for films. — A. R. P. 

Patents, 

Photographs J Process for producing opaque — is 
natural colours. M. Obergassner. E.P. 182,167, 
21.3.21. 

A coLLOpAL three-colour screen is employed con- 
taining in part dyes which become colourless on 
treatment with acids or alkalis, or by neutralisa- 
tion, oxidation^ or reduction, and in part colourle.ss 
substances which become coloured by such treat- 
ment. The colloid used for producing the colour 
screens may be mixed with a substance, e.g,. barium 
chloride, which is precipitated to form an insoluble 
combination with the dye in order to Increase the 
vigour of the colours. A modified screen may be 
used which consists of a colloid medium containing 
colourless diazo- or nitrcMio-salts which are converted 
into dyes by suitable treatment, whioh renders 
colourless the original screen colours. — ^W. 0. 
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Ijight-diffuting medinm and method of making the 
same, L. W. Eberlin and B. E. Sheppard, Assra. 
to Eaatman Kodak Op. U.S.P, 1,421,924, 4.7.22. 
Appl., 13.12.20. 

TsB composition consists of a mixture of a water- 
eolnble silicate and amylaceous particles. — ^W. C. 


XXIL— EXPLOSIVES; MATCHES. 

Patents. 

Explosive composition. L. 0. Bryan, Assr. to B. I. 
du Pont de Nemours and Co. U.S.P. 1,420,364, 
20.6.22. Appl., 6.1.22. 

An explosive composition consists of more than 25 % 
of nitrocellulose, 1 — 10% of a liquid explosive, and 
Q'3 — 5% of powdered aluminium. — J. R. 

High-explosive containers / Method of filling . 

J. P. Madden and L. Fisher, .^rs. to Bethlehem 
Steel Co. U.S.P. 1,420,637. 27.6.22. Appl., 3.6.21. 
A QUANTITY (e.g., 3 pts.) of trinitrotoluene is melted 
and mixed with a quantity (c.g., 7 pts.) of dry tri- 
nitrotoluene sufficient to form a plastic mass, which 
is packed in the shell or container. — J. R. 

Perchlorate explosives; Manufacture of . C. 

Bunge. G.P. 350,563, 31.12.19. Addn. to 303,289 
(J.. 1920, 208 a). 

Mixed crystals containing potassium chlorate, am- 
monium chlorate, and potassium permanganate, or 
ammonium chlorate and potassium chlorate, or 
ammonium chlorate and potassium permanganate, 
are added to perchlorate explosives instead of the 
mixed crystals described in the chief patent. 

— L. A. C. 


XXUl.— ANALYSIS. 

Buffer roluej; Measurement of and the rela- 

tionship of buffer value to the dissociation constant 
of the buffer and the concentration and reaction of 
the buffer solution. D. D. Van Slyke, J. Biol. 
Chem., 1922, 52, 525—570. 

.4 THEOKETicAL paper, the object of which is to give 
quantitative expression to buffer effects. For this 
purpose, the buffer value, /3, of a solution is defined 
os the. number of g.-equivalents of strong alkali or 
acid which must be added (strictly without change 
of volume) to one litre to produce unit change in 
Px. Formulated mathematically, d=dB/dpx (c/. 
rappel and Spiro, Biochem. Zeits., 1914, 409, 

who nave given a somewhat similar definition). An 
increment of strong acid is regarded as a negative 
increment of strong base; hence the value of P is 
always positive. Starting from the laws of ionio 
mass reaction, the following general equation for 
buffer value has been deduct : 

/5=2-3((K'[H-]0)/(K'+[H-])’-b[H']+[0H']} 
in which K' represents either KJy, or K^yelKt, 
according as the buffer is a weak acid or a weak 
base, and C = the molecular concentration of buffer 
acid (or base). When the p„ is between 3 and 11 
and C is not much less than O'l N, [H'] and [OH'] 
may be neglected and the equation simplifies to 
/3=2’3K'{H']C/(K'+[H‘])’, an expression which has 
also been deduced directly from Henderson’s equa- 
tion: ^ =[HjYB[Ba]/[Ha] (Amer. J. Physiol., 
1908, 21, 169; Ergbn. PhysioI., 1909, 8, 254). Under 
these oimditions 

j8/C(=d«)=2-3K'[H-1/(K'-H;H-])>, 

Px being’ termed the molecular buffer value of the 
buffer acid or base. By diffemtiation of the last 
equatiim it is shown that the maximum value of 


occurs when [H*]=K', and it follows that at thia 
point ^ii==2'3/4ss0‘576 for all huffers. Further, 
when K's=[H*3, [Ha3 = rBa3 ; hence at the maximum 
molecular buffer value half the buffer acid (or base) 
is present in the free state and half in the form of 
ealt. The above methods have been extended to the 
calculation, of for solutions of polyvalent, ampho- 
teric, and mixed buffers. — £. S. 

Cclorimetrie and electrometric determinations of 
hydrogen ion concentrations in solutions contain- 
ing earhonr dioxide ; Comparison of . G. E. 

CTullen. and A. B. Hastings. J. Biol. Ghem 
1922, 52. 517-^20. 

Contrary to the results obtained by Evans (J. 
Physiol., 1921, 54, 353), the colorimetric and elec- 
trometric methods for the estimation of the hydro- 
gen-ion concentration of solutions containing 
carbon dioxide yield identical results provided pre- 
cautions are taken to prevent the loss of carbon 
dioxide. — E. 8. 

Modification of the Clark hydrogen electrode vessd 
to permit accurate temperature control. G. E. 
Cullen. J. Biol. Chem., 1922, 52. 621—524. 

The CHark electrode vessel (J. Biol. Chem., 1915, 
23, 475) is provided with an additional opening by 
means of which a thermometer may be inserted in. 
the solution, — E. S. 

Estimation of potassium in the presence of sodium^ 
magnesium, sulphates and phosphates; Investi- 
gation of Atkinson's process for the . S. J. 

Watson. Analyst, 1922, 47, 286 — 288. 

The process (J., 1921, 751 a) is considered unsatis- 
factory because the oompeneating errors necessary 
to overcome the loss due to the solution of some 
potassium percMorate do not oocnr to an extent 
sufficient to balance this loss, and the quantity of 
methyl alcohol and perchloric acid used is too large 
to make the process economical. Keeping the con- 
tents of the beaker at the boiling point for an hour, 
whilst perhaps necessary to ensure complete solu- 
tion of undesirable substances, must also favour the 
solution of potassium perchlorate itself. — H. C. R. 

Magnesium; Colorimetrie method for the determinr- 

ation of small amounts of . A. P. Briggs. 

J. Biol. Chem., 1922, 52, 349—355. 

The method described is similar to that of Hammett 
and Adams (c/. J., 1922, 612 a). — E. S. 

Electrometric titrations vith silver nitrate. Deter- 
mination of chlorides^ iodides, and bromides, 
and of iodides in the presence of chlorides and 
bromides. I. M. Kolthoff. Z. anal. Cffiem., 1922, 
61. 229—240. 

In the titration of chlorides, iodides, and bromides 
with silver nitrate solution the end-point may be 
determined electrometrically ; the method is par- 
ticularly useful in the case of coloured and very 
dilute solutions. In ammoniacal solution, iodides 
may be titrated in the presence of large quantities 
of chlorides and small amounts of bromides. The 
method is also trustworthy for the determination 
of ferricyanides, thiocyanates, cyanides, oxalates, 
chromates, tartrates, succinates, and salicylates, 
but not of ferrocyanides and pyrophosphates. 

— W. P. S. 

Oxalic acid; Detection and determination of 

and its use in standardising iodine and silver 
solutions. L. Eosenthaler. Z. anal, Chem,, 19^, 
61, 219—222. 

Wbbn potassium iodate solution is heated with the 
addition of a small quantity of oxalic acid, iodine 
is liberated; the reaction may be obtained with 
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as little as 3 mg. of oxalic acid. Tartaric and malic 
acids also liberate iodine from potassium iodate, 
but so slowly that their presence does not interfere 
with the reaction obtained with oxalic acid. The 
reaction serves for the determination of oxalic acid 
and oxalatee ; a portion of the sample is heated with 
a hnown amount in excess of potassium iodate 
solution in the presence of dilute sulphuric acid 
until all liberate iodine has been expelled. The 
mixture is ^en cooled, potassium iodide is added, 
and the iodine liberate from the excess of iodate 
used is titrated with thiosulphate solution. Pure 
sodium 7 )xalate may be used in the standardisation 
of iodine solution and silver nitrate solution; for 
the tatter, a known quantity of the oxalate is 
treated with a slight excess of the silver nitrate 
solution, the mixture is diluted to a definite volume, 
filtered, and the excess of silver in the filtrate 
titrated with thiocyanate solution. — W. P. 8. 

Arsenic and antimony svJphides; lodometrie deter- 

mination of . F. Nikolai. Z. anal. Chem., 

1922, 61, 257—272. 

The method proposed consists in dissolving the 
arsenic trisulphide, or antimony trisulphide, in 
sodium hydroxide solution, adding this solution to 
an excess of standard iodine solution containing 
dilute acetic acid and sodium acetate, and then 
titrating the excess of iodine in the acid solution 
with thiosulphate solution. Oxidation of the 
alkaline aulpnide solution by atmospheric oxygen 
may be prevented or retarded considerably by the 
a^ition of a smaill quantity of gelatin. The use of 
iodine solution containing acetic acid and sodium 
acetate is also recommended for the determination 
of arsenites and the corresponding antimony com* 
pounds^ the arsenite solution is added to an excess 
of the iodine solution, and the excess then titrated 
with thiosulphate solution. — W. P. S. 

Arsenic acid; Determination of . L. Rosen- 

thaler. Z. anal. Chem., 1922, 61, 222 — 229. 

In the iodometric determination of arsenic acid 
atmospheric oxygen is liable to react with the 
hydriodic acid formed and yield further quantities 
of iodine, but this may be prevented by adding 
sodium bicarbonate (to furnish an atmosphere of 
carbon dioxide) before the potassium iodide is 
introduced. At least 16% of hydrochloric acid or 
33‘3% of sulphuric acid should be present in the 
solution to be titrated, otherwise the reaction is 
not quantitative. When sulphuric acid is used, 
the ^ution, after the addition of the requisite 
quantity of the acid, is cooled, 5 g. of sodium 
bicarbonate is added, followed by concentrated 
potassium iodide solntion, and the mixture is 
then titrated with thiosulphate solution. A pre- 
cipitate, consisting mainly of arsenic tri-iodide, 
may form on the addition of the iodide; this pre- 
cipitate should be dissolved by adding a smaH 
quantity of water before the titration is com- 
menced. — W. P. S. 

Carbon dioxide indicator for fine gases; Automatic 

. R. B. MaoMulIin. J. Ind. Eng. Chem., 

1922, 14, 628—629. 

A SIMPLE apparatus that can be made with bottles 
and glass tubing and contained in a wooden case, 
8''x20''x20'’, is described and illustrated. By means 
of it the continuous auton^atic analysis of flue gas 
for carbon dioxide can be carried out to an accuracy 
of 0*2%. The apparatus depends on. the difference 
in rate of flow of the gas through a capillary tube 
according to the percentage of carbon dioxide it 
contains, the pressure drop and rate of flow of the 
ga^s^, after absorption of carbon dioxide, through 
another capillary tube being kept constant 

— H. C. R. 


Methane; Determination of trkall quantities of 

. {Absorption of carbon dioxiae,] E. Mur- 

mann. Oesterr. Chem.-^it., 1922, 25, 90. 

This complete absorption in baryta solution of small 
quantities of carbon dioxide, obtained for example 
in the determination of traces of methane by 
combustion has hitherto required two or three 
absorption flasks in series, owing to the short 
time the bubbles are in contact with the liquid. 
One ordinary Erlenmeyer flask is sufficient, how- 
ever, if the gas is led into the baryta solution 
through a capillary tube, and 0’5 — I'O c.c. of 1% 
gelatin solution is added to the liquid so as to pro- 
duce a foam on the surface which increases the 
duration of contact of tho gas and liquid to at 
least 30 sees., and thereby renders absorption com- 
plete. The capillary tube may conveniently be 
fixed into the flask through the straight arm of a 
T-piece, fitted into the neck of the flask with a 
rubber stopper, and the connexion made gas-tight 
with a short piece of rubber tube. The device may 
also be useful in other cases of gas absorption 

— G. P. M. 

Nitrate nitrogen in urine etc.; Detection and 

determination of . 0. Nolle. Z. anal 

Chem., 1922, 61, 278—282. 

Nitrates may be detected in urine etc. by means 
of the diphenylamine test and the less sensitive 
ferrous sulphate test; attention is directed to the 
fact that the diphenylamine test is not charac- 
teristic of nitrates, since the reaction is also given 
by other oxidising substances. The Schlbsing- 
Grandeau gasometric method is the most trust- 
worthy for the determination of the nitrate, but 
the actual nitric oxide content of the gas evolved 
must be determined, since small quantities of 
nitrogen are sometimes present. — W. P. 8. 

See also pages (a) 622, Carburettor adjustments 
by gas analysis (Fieldner and Jones). 626, Soap 
in wool. 6^, Steam oven. 629, Bakelite apparatus 
for measuring hydrofluoric acid (Curtman) ; Sodium 
sulphide (Atkin); Arsenic-free reagents (Locke- 
mann). 6^, Arsenic and antimony (Ouparc and 
Ramadier). 633, Dry volume of clay briquettes 
(Crawford). 635, Manganese in steels etc. 
(Heslinga). 636, Alloys (Zahlbruckner). 639, 
Separating stearic and palmitic acids M^ndre). 
6'41, Chrome leather analysis (Woodrotte and 
Green); Tannin analysis (Schneider) (Schultz); 
Humus in soil (Gehring). 642, Sugar cane juke 
(Helderman). 643. Brandy (Bonifazi); Vanillin in 
brandy (Von Fellenberg); .Wkalinity of ash of 
foodstuffs (Pfyi). 644. Benzoic acid in margarine 
(K6pk« and l^dlander) ; Hardness of water (Justin 
Mueller). 646, Ketones and aldehydes (Bougault 
and Gros). 

Patents. 

Gas; Method of, and apparatus for detecting the 

presence of one in another. C. H. M- 

Roberts. U.S.P. 1,421,720, 4.7,22. Appl., 3.6.20. 
The presence of one gas in another is detected by 
passing the mixture to be tested between opposed 
spaced electrodes connected with a suitable source 
of low voltage direct current electricity. The 
amount of current passing across the gap is 
measured by suitable means, and it varies with the 
amount of the gas to be detected which is present in 
the mixture. — C. F. M. 

Gas-analysing apparatus. 0. Rodhe. Assr. to 
Aktiebolaget Ingeniorsfirma F. Egnell. Reissue 
15,409, 11.7.22. of U.S.P. l,3(te,224, 29.4.19. 
Appl., 3.3.22. 

See E.P. 103,812 of 1916; J., 1918, 447 A. 
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Patent List 

Tha dataa liTeB in thia Uat ata. in tha oaaa of Annlica- 
iiona tor Pntanto. thoaa of application and in tha o^ .of 
f’ompleta Spaoifloationa aooaptad, thoaa of the Official 
Younw in which tha aocaptanoa la annonnoad. Complata 
So^soationa thoa adaartiaad aa aooepted are open to 
hisoecKon at the Patent Omoe immediately, and to oppoei- 
tiSn within two montha of the date given: they are on 
M^a la. each at the Patent Office. Sale Branch, Quality 
&urt. Chancery Lane, London, W.C. 2, 15 days after the 
daU given. 


I.--GENBRAL; PLANT; MACHINERY. 

ApPUCATrONB. 

Aktiebolaget LiungstromB Angturbin. Air-cooled 
condensers. 20^^. July 27. (Sweden, Apr. 22.) 

Aktiebolaget Ljungstroms Angturbin. Regenera- 
tive air-preneatera. 20.605. July 27. (Sweden, 
May 8.) 

Aktiebolaget Separator. Cleaning bowls of centri- 
fugal separators. 21,028. Aug. I. (Swedeh, 
22.9.21.) 

Babcock and Wilcox, Ltd. (Deutsche Babcock & 
Wilcox Dampfkessel-Werke A.-G.) Furnaces. 
21,507. Aug. 8. 

Bailey. Apparatus for metering granular 
material. 20,377. July 25. (U.S., 23.9.21.) i 

Barnes and Fleming. Grinding-mills. 20,523. 
July 

Bicknell and Honeysett. Means for mixing and 
treating liquids. 20,696. July 28. 

Brandon. Dephlegmators. 21,042. Aug. 1. 
Brandon. Apparatus for preheating or vapor- 
ising liquids. 21,043. Aug. 1. 

Brims. Combination dry and steam heating 
apparatus. 21^89. Aug. 8. 

Broquier y Gautier. Refrigerating-apparatus. 
21,345. Aug. 4. (Spain, 5.8.21.) 

Bullock, and Sandycroft, Ltd. Crushing- 
machines. 21,148. Aug. 2. 

Christiani. Method for accumulation of heat by 
means of disintegrated masses. 21,545. Aug, 8. 
(Germany, 9.8.21.) i 

Coppeo et Cie. Combined washing and sorting , 
apparatus. 20,898. July 31. (Belgium, 1.8.21.) ' 

Be Fonhlanque and Moeller. Method for pro- ; 
ducing superheated steam, gases, or air. 21,063. | 
Aug. 2. I 

Duckham, and Woodall, Duckhara and Jones j 
(1920), Ltd. Heating materials. 20,723. July 28. j 
Grange Iron Co., Ltd., and Hoyle. Centrifugal : 
separators. 21,600. Aug. 8. 

Griffin. 20,289. See 11. 

Hamble. Filter. 21.080. Aug. 2. 

Hesselman. Liquid-filters, 21,710. Aug. 9. 
(Sweden, 31.8.21.) 

Hider. 21,128. See XIX. 

Humble. Filtering-device. 21,984. Aug. 12. 
Jerrard. j^frigerating-machines and condens- 
ing apparatus. 21,6^. Aug. 9. 

Lake (Tate). Delivering liquids in gaseous con- 
dition. 20,248. July 24. 

Lea. Apparatus for measuring granular etc. 
materials. 20,656. 20,665. July 28. 

Lehmann Co., Inc. Apparatus for treating finely- 
divided material. 21, CM. Aug. 9. (U.S., June 14.) 
Lodge-Cottrell, Ltd., and Lodge. 21,588. See XI. 
McIntosh and Viccars. Refrigerating-apparatus. 
20,646. July 28. 

Mangiameli. Obtaining mixture of gases in any 
desired volumetric proportions. 20,302. July 25. 
(Germany, 2S.7.21.) 

Marcotte. Process for utilisation of luminescent 
and cBtal 3 rtic substances. 21,824. Aug. 10. 
(France, 13.8.21.) 


in gaseous con- 


Marka (Bock Bearing Co.). Grinding-machines. 
20,3.55. July 25. 

Metropolitan-Vickcrs Electrical Co., Ltd. (West- 
ingbouse Electric and Mfg. Co.). Steam-condens- 
ing plant. 21,355. 21,356. Aug. 4. 

Portas. Grinding etc. mills. 21,0(X). Aug. 1. 
Reid. Steam heating-apparatus. 20,245. July 24. 
Sainsbury. Means for removing moisture from 
materials in grinding and sitting machines. 20,2^. 
July 24. 

Sauer. Process for treating liquids. 20,168, 
July 24. 21,645, Aug. 9. (Germany, 23.7.21, 9.8.21.) 

Vulkan-Werk Reinshagen & Co. Furnaces. 
21, 7M. Aug. 9. (Germany, 9.8.21.) 

Weight. Method of refrigeration, 20,510. July 27. 

Complete Specificatjons Acceptep. 

6309 and 13,151 (1921). Reid. Furnaces. (183,508.) 
Aug, 10. 

10,197 (1921). Barrs. Cooling-, condensing-, or 
heating-apparatus. (183,195.) Aug. 2. 

10,963(1921). Leubli. Grinding-mills. (183,215.) 
Aug. 2. 

11,057(1921). Morison. Heating and deaerating 
of liquids. (183,534.) Aug. 10. 

11,321 (1921). Chaudiere.. Shaft furnaces and 
the like. (161,971.) Aug. 2. 

11,466 (1921). Case. Method of and means for 
treating air. (183,544.) Aug. 10. 
i 11,554 (1921). Aktiebolaget Ljnngstroms Ang- 
i turbln. Apparatus for effecting the transfer of 
heat between liquids and gases. (162,250.) Aug. 10. 

11,597 (1921). Lamplough. Generating and 
superheating of steam. (183,261.) Aug. 2. 

12,139 (1921). Potbergill. Steam^ondenaing 
plant. (183,271.) Aug 2. 

12,315 and 16,997 (1921). Cooke and Croxon. 
Apparatus for superheating or preheating fioids. 
(183,918.) Aug. 16. 

16,401 (1921). Erickson. Furnaces. (183,666.) 
Aug. 10. 

19,498 (1921). W'ebster. Retorts or furnaces. 
(184,040.) Aug, 16. 

19,960 (1921). Forrett. Means for adding re- 
agents to liquids. (183,357.) Aug. 2, 

20,062 (1921). Fletcher. Means for separating 
i solids of different specific gravities, (184,049.) 

' Aug. 16. 

I 21,816 (1921). Rigby. Scale-removing coroposi- 
' tion for boilers. (183,371.) Aug. 2. 

I 25,713(1921). Hoogbruln, and Naaml. Vennoots. 

1 Fabriek van Stoom-en andere Werktuigen Jonker 
j & Zoon. Boilers for heating liquids and generat- 
: ing steam or vapour. (184,092.) Aug. 16. 

30,625 (1921). Lodge Fume Oo., Ltd. (Moller). 
i See XI. 

33,202 (1921). McIntyre. Grinding, refining, 
and mixing machines. (183,399.) Aug. 2. 

3770 (1922). Beth. Filter-bag cleaning-devices 
for air-filters. (175,281.) Aug. 10. 

11,787 (1922). .4ccioly. Filters. (183,784.) Aug. 9. 

I II —FUEL ; GAS ; JIINERAL OILS AND 
i W'AXES; DESTRUCTIVE DISTILLATION; 

! HEATING ; LIGHTING, 

I Applic.viions. 

Babin. Gas-generators. 20,803. July 29. 
(France, 30.7.21.) 

Brandes. Production of coke from inferior fuel. 
21,154. Aug. 2. 

Brandes. Utilisation of peat etc. 21,015. Aug, 1. 
Byrnes. Manufacture of liquid fuel. 21,046. 
Aug. 1. 

Cliilowsky. Atomising and gasifying heavy com- 
bustibles for internal-combustion engines, furnaces, 
etc. 20,231. July 24. (France, 27.7.21.) 
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Oonsortinm f(ir Elektrochem. Ind, Qes. Proceea 
for purifying acetylene. 21,051. Aug. 1. (Ger- 
many, 1.8.21.) 

Dayidson. 20,884. See XXIII. 

De Fonblanque and Moeller. Method of treating 
peat etc. 21,062. Ang. 2. 

De Fonbtanque and Moeller. Treatment of peat. 
21,462. Ang. 6. 

Dnchham, and Woodall, Duckiam and Jones 
(1920), Ltd. Method of briquetting fuel. 20,827. 
July 

Erdol- und Kohle-Verwertung A.-G., and Erlen- 
bach. Process for catalytic cracking of hydro- 
carbon oils, tare, etc. 21,048. Aug. 1. 

Esling. Sweating paraffin etc. waxes. 20,465. 
July 26. 

Gibson and Nicoll. Apparatus for charging 
furnaces of gas retorts etc. 21,317. Aug. 4. 

Griffin. Machine for pulverising coal etc. 
20,289. July 25. 

Hay. Separating water from coal. 21,871. 
Aug. 11. 

Hiller. Production of charcoal. 21,280. Aug. 3. 

Illingworth. ■ Treatment of shale, coal, etc. for 
removal of sulphur. 21,011. Aug. 1. 

Eilburn (Sulzer Freres). Cooling incandescent 
coke. 21,099. Aug 2. 

Macdonald. 20,990. See XXIII. 

Perry. Apparatus for distilling carbonaceous 
material. 21,010. Aug. 1. 

Eigby. Treatment of peat etc. 20,561. July 27. 

Ritte. Production of producer gas for propelling 
vehicles. 20,482. July 26. 

White. Low-temperature carbonisation of coal 
etc. 21,582. Aug. 8. 


CoMFLETE SpECIPICATIOKS ACCEPTED. 

2510 (1921). Davies. Apparatus for use in cool- 
ing, cleansing, or scrubbing gases in connection with 
all types of gas producers. (183,160.) Aug. 2. 

5967 (1921). Jones, and Minerals Separation, 
Ltd. Concentration of coal. (183,504.) Aug. 10. 

7712 (1921). Optische Anstalt Goerz A.-G., and 
Gehlhoff. Electric arc lamps. (183,179.) Aug. 2. 

7883 (1921). Thermal Industrial and Chemical 
(T.I.C.) Research CJo., Ltd., and Morgan. Treat- 
ment of peat and the like. (183,180.) Aug. 2. 

7897 (1921). Marks (Stephens Engineering Co.). 
Combustion of fuel. (183,512.) Aug 10. 

8883 (1921). Colebrooke and M^illiams. Re- 
newal of the filaments in metal-filament electric 
lamps. (183,623.) Aug. 10. 

9157 and 16,387 (1921). Ncsfield. Means for de- 
sulphurising oils. (183,527.) Aug 10. 

10,831 (1921). Trent Process Corn. DistiUatica 
of oils. (171,075.) Aug. 2. 

10,919 (1921)' Glawe. Method of mixing 
briquette-forming materials with a fluid binding- 
agent. (183,212.) Ang. 2. 

11,065 (1921). Ferolite, Ltd., and Clapp. Gas- 
producers, electric furnaces, crucible furnaces, and 
the like. (183,219.) Aug. 2. 

11,134 (1921). Burton. Gas-retort mouthpieces. 
(183,225.) Aug. 2. 

11,712 (1921). Kobayashi. See XII. 

11.828 (1921). Clewlow, Method of and appara- 
tus for disintegrating, dehydrating, and otherwise 
treating peat for fuel or distillation purposes. 
(183,566.) Aug. 10. 

11,953 (1921). Ricardo. Fuel for use in internal- 
combustion engines. (183,577.) Aug. 10. 

12,277 (1921). Tahary. See IX. 

1^398 (1921). Gemayel. Burners for liquid 
combustibles. (168,863.) Ang. 10. 

12,491 (1921) Key. Apparatus connected with 
an irternal-combustion or an oil engine for convert- 
ing crude oil mto fuel. (183,600.) Aug. 10. 


16,698 (1921). Burdon, Burdon', diiid 'Bdrdons, 
Ltd. Prdeating of liquid fuel for Uqnid-fuel-fired 
furnaces. (1K,67S.) Aug. 10. . ■ 

17,701 (IMl). Adler., -Procesa fdf the manufac- 
ture of decolorisihg-charcbal of high activity 
(165,788.) Aug. 10. 

17,776(1921).. Yeadon. See IH. 

18,379 (1921). Withers (Lanphier). See XXIII. 
21,103 (1921). Florin. Gas-washers. (184,060.) 
Aug. 16. 

27,512 (1921). Naaml. Vennoots. Metaaldraad. 
lampenfabriek “ Holland.” Electric incandescent 
lamps and other electric apparatus in which an 
incandescent filament requires to he kept stretched. 
(183,389.) Aug. 2. 

13,651-2 (1922). Igranic Electric Co., Ltd. 
(Cutler-Hammer Mfg. Co.). See XXIH. 


HI.— TAR AND TAR PRODUITPS. 

Applications. 

Erdiil- und Kohle-Verwertung A.-G., and Erlen- 
bach. 21,048. See H. 

Thompson (Atack). Process of manufacturing 
carbazol derivatives. 21,318. Aug, 4. 

Thompson (Atack). Process of purifying anthra- 
quinone or its derivatives. 21,319. Ang. 4. 

Verein fur Chem. u. Metallurgische Produktion. 
Continuously-working apparatus for distillation of 
tar etc. 20,364. Jiuy 25. (Czecho-Slov., 6.8.21.) 

Complete Specification Accepted. 

17,775 (1921). YeadoD. Stills for continnons 
distillation of coal tar, mineral oils, and the like. 
(183,682.) Aug. 10. 


IV.-COLOURING MATTERS AND DYES, 
Applications. 

Anderson and others. 20,829. See VI. 

Badisdie Anilin- und Soda-Fabrik. Process for 
prr^uction of a blue vat dye-stuff of the anthracene 
series. 21,366. Aug. 4. (Germany, 4.8.21.) 

British Dyestuffs Corp., Ltd., and H^gson. 
Manufacture of new intermediate compounds for 
production of colouring matters. 20,830. July 29. 

Davies, Scottish Dyes, Ltd., Thomas, and Thom- 
son, Production of colouring matters. 21,276. 
Aug. 3. 

Complete SpnciricATiON Accepted. 

18,892 (1921). British Dyestuffs Corp., Ltd., 
Perkin, and Spencer, Mannfseture of benz- 
antbrone derivatives. (183,351.) Aug, 2. 


V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applications. 

Anderson and others. 20,829. See VI. 

Bacon and Hyndman. Treatment of animal and 
vegetable fibres. 21,262. Aug. 3. 

Barrett, Coward, and Tootal Broadhunt Lee Co.. 
Ltd. Cellulosic material and manufacture thereof. 
21,889. Aug. 11. 

Billwiller. Method of manufacturing fibres etc. 
21.398. Ang. 4. 

Brandwood and Brandwood. Drying yarns. 
21.207. Ang. 3. 

Brifoo, Ltd,, and Macwalter. Method of render- 
ing textile fabrica gas and water tight. 21,998. 
Aug. 12. 
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Clave! . Treatment of cellulose derivatives. 

20J13. July 28. 

Debn (International Takamine Ferment Co.). 
Process of treating textile etc. fabrics, thread, 
yarn, etc. 20,206. July 24. 

Dreyfus. Manufacture or treatment of artificial 
silk, films, etc. 20,556. July 27. 

Dreyfus. Manufacture of cellulose derivatives. 
20,557. July 27. 

Dreyfus. Manufacture of products from cellulose 
derivatives. 21,915. Aug. 11. 

Gruner & Beinhardt Gea. Method of produc- 
tion of tracing-cloth. 20,438. July 26. (Germany, 
2 . 8 . 21 .) 

Hawkins. Drying-machines for wool etc. 20,918. 
July 31. 

McIntosh and McIntosh. Processes for treatment 
of textile fibres. 20,167. July 24. 

McIntosh and McIntosh. Processes for drying 
textile fibres. 20,262. J uly 25. 

McIntosh and McIntosh. Treatment of textile 
fibres. 21,435. Aug. 5. 

Moeller. Waterproofing cellulose or carbo- 
hydrates of the cellulose group. 21,049. Aug. 1. 
(Germany, 12.8.21.) 

Moisio and Olander. Manufacture of paper. 
20,2^. July 25. 

Nishina. Method of solidifying fibrous sub- 

stances. 21,400. Aug. 4. (Japan, 1.9.21.) 

Raitt. Extracting cellulose or paper-pulp from 
fibrous vegetable materials. 21,690. Aug. 9. 

Shaw. Fabric or material, and manufacture 
thereof. 21,955. Aug. 12. 

Ubbelohde. Process of manufacturing spinning 
fibres. 21,282. Aug. 3. (Germany, Feb. 16.) 

Underwood, and Underwood, Ltd, Processes for 
treatment of fabrics, and fabrics obtained thereby. 
21,936. Aug. 11. 

Zust. Manufacture of cotton fabrics. 21,162. 
Aug. 2. (Switz., May 18.) 

OoMPLETB SpBCIFICATIONS AcCEFTEO. 

3320 (1921). Sutcliffe. Preparation of vulcanised 
fibre. (183,497.) Aug. 10. 

3377 (1921). Bloxam. (Akt.-Ges. fiir Anilin- 
Fabr.) See VI. 

4639 (1921). Dreyfus. Manufacture of cellulose 
derivatives. (183,882.) Aug. 16. 

6515 (1921). Trostel. Process for treating animal 
fibre to improve the spinning and felting properties 
thereof. (183,886.) Aug. 16. 

8395 (1921). Carpmaet (Bagley and Sewafl Co.). 
Paper-making machines. (183,185.) Aug. 2. 

11,461 and 12,115 (1921). Bloxam (Technochemia 
A.-G.). Manufacture of new textile products de- 
rived from animal fibres. (183,249 and 183,270.) 
Aug. 2. 

12,190 (1921). Plausons (Parent Co.), Ltd. 
(Plauson). Process for the manufacture of cellulose 
compounds. (183,908.) Aug. 16. 

14,275 (1921). Arent. Fireproofing and/or 
waterpro<^ng treatment of materials. (164,730.) 
Aug. 2. 

15,249 (1921). Classen. See XVII. 

15,709 (1921). Smith and Co. (London, E.), Ltd., 
and Ellis. Process and apparatus for coating 
fabrics. (183,319.) Aug. 2. 

17,813 (1921). British Thomson-Houston Co., 
htd. (General Electric Co.). Gas-impervious ma- 
terials. (184,012.) Aug. 16. 

VI.— BLEACHING; DYEING; PRINTING; 

FINISHING. 

Apfmoatiohs. 

Anderson, Baddiley, British Dyestufih Carp., 
htd., and Hill. Process for obtaining new shades 
^ acetyl silk and new dyostuffa fim nae therein. 
20,829. July 29. 


Brandwood and Brandwood. Apparatus for con- 
dyeing etc. of textile fibres in loose state. 
21,962. Aug. 12. 

Callebaut. Dyeing-machines. 

st,yoJ. Aug. 12. 

Lomax. Treatment of yarns or threads. 21 642 
Ang. 9. ’ 

McIntosh and McIntosh. Processes for bleaching 
etc. textile fibres. 20,263. July 25. 

Society of Chem. Ind. in Basle. Method of pre- 
venting bleeding in degumming raw silk in presence 
of silk dyed with vat dye-stuffs. 20,229. July 24 
(Germany, 13.8.21.) 

Talbot. Drying and bleaching machine with 
sieve combined. 20,425. July 26. 

White (Surpass (memical Co., Inc.). Process of 
bleaching and dyeing fibre. 20,468. July 26. 


Complete Specifications Accepted. 


3^7 (1921). Bloxam (Akt.-Ges. fiir Anilin- 
Fabr.). Process for protecting animal fibres in 
treating them with alkaline liquids. (183,868.) 
Aug. 16. 

9040 (1921). Jackson and Bro., Ltd., Gass, 
Hammond, and Fish. Dyeing - apparatus. 
(183,526.) Aug. 10. 

16,491 (1921). Farbw. vorm. Meister, Lucius 
und Bruning. Jlanufacture of stable, dry, and 
(17107^)^*^A^ 2^* preparations for dyeing. 


VIL— ACIDS; ALKALIS: SALTS; NON- 
METALLIO ELEMENTS. 


Applications. 


Calder, Chance and Hunt, Ltd., and Palmer. 
Process for condensing acid fumes evolved during 
concentration of sulphuric acid. 21,012. Aug. 1. 

Cocksedge. Process for manufacture of a sodium 
compound etc. 20,492. July 27. 

C^d. Production of alliali silicate solutions. 
21,436. Aug. 5. 

Ephraim. Method of producing sulphides and 
hydrosulphides of the alkali metals. 21,997. 
Aug. 12. ((Jermany, 20.8.21.) 

Gu^enheim Bros. Manufacture of sodium 
nitrate. 20,192. July 24. (D.S., Jau. 19.) 

Humphries. Ammonia distillation. 20.684. 
July 28. 

Legeler. Process for manufacture of sulphur 
proto-chloride. 21,401. Aug. 4. (Germauv. 
29.12.21.) 

Scott. Manufacture of hydrogen and oxygen 
20,353. July 25. 

Texas Gulf Sulphur Co., Inc. Burning sulphur. 
21,261. Aug. 3. (U.S., Jan. 21.) 


Complete Specieications Accepted. 

10,792 (1921). Minat and Pipereaut. Manufac- 
ture of sulphuric acid. (163,030.) Aug 2. 

11,358 (1921). Plowman and Feldenheimer. Pro- 
cess for the grading of alkaline-earth carbonates. 
(183,243.) Aug. 2. 

15,814 (1921). Tyrer. See XHI. 

16,636 (1921). Wilderman. Process for the pro- 
duction of bypochlOTites and chlorates, and 
apparatus therefor. (183,671.) Aug. 10. 

18,333 (1921). Fairweather (Air Reduction Co., 
Inc.). Method of producing hydrocyanic acid. 
(183,348.) .4ug. 2. 

20,708 (1921). Priest. See IX. 

29,835 (1921), Chem, Fabr. Griesheim-EIektron. 
Process and apparatus for the production of carbon 
dbulphide from its elem«its. (174, OW.) Ang. 2. 

34,252 Q921). Deguide. Continuous process for 
the manufacture of caustic soda or caustic potash. 
(176,321.) Aug. 16. 
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4981 (1922). Ftrbeafabr. vom. V. Bayer und 
Co. Process for the manufacture of hypoeulpbitee- 
(176,344.) Aug. 16. 


Till.— GLASS; CERAMICS. 


Appiioation. 


Jackson (Libbey-Owens Sheet Glass Co.). Means 
for controUing flow of molten glass. 26,573. 
July 27. 


Complete Spbcieications Accepted. 

11,093 (1921). Rigby. Treatment of china clay 
or like clays. (183,^.) Aug. 10. , , , 

11,894 (1921). Stafford. Glass and other fur- 
naces. (183,572.) Aug. 10. 

12,020 (1921). Frink. Metallic moulds for form- 
ing glass articice. (183,582.) Aug. 10. 

19,812 (1921). Bailey. Tunnel ovens or kilns for 
firing pottery, tiles, and the like. (183,708.) 
Aug. 10. 

20,318 (1921). Mellersb-Jackson (Libbey-Owens 
Sheet Glass Co.). Method of and apparatus for 
drawing sheet-glass. (184,053.) Aug. 16. 

22,692 (1921). Atkinson, and Stein and Atkinson, 
Ltd. Glass furnaces. (183,873.) Aug. 2. 

25,597 (1921). British Thomson-Houston Co., 
Ltd. (General Electric Co.). Porcelain. (184,090.) 
Aug. 16. 


IX.— BUaDING iUTEEIALS. 

APPUC.tTIOMS. 

Abbott. Non-conducting linings etc. of heat- 
retaining etc. chambers. 21,450. Aug. 5. 

Chandler and Wilkins. Compioaition for facing 
walls etc. 21,375. Aug. 4. 

Fraaer. Manufacture of artificial stone or 
marble. 21,337. Aug. 4. 

Harras. Composition' to be applied to cement 
work before painting. 20,333. July 25. 

Jaipies. Manufacture of Portland cement 
mortars. 20,904. July 31. (Australia, 6.12.21.) 

Kleinlogel. Waterproof and dustlcss ooocrete 
compound. 21,296. Aug. 3. (Germany, 18.10.21) 

Kontzier. Production of hydraulic oement. 
21;007. Aug. 1. (Franee, Feb. 20.) 


Finld and Potwason. l^eatwent flf folphidn ones 
and minerals. 20,623. July 27. 

Hansgirg. 21,738. aI> 

Lysaght, and Lyaaght, Ltd. M»i»u6»cture of 
galvanised iron. 21,362. Aug. 

Minwals Separation, Ltd,, and Wlia. Con- 
centration and preparation fOT amelting of iron 
ores. 21,265. Aug, 3. , r-, 

Western Electric Co., Ltd. (Western Eleptnc Co., 
Inc.). Treatment of magnetio materials. 20,818. 
July 29. 

rinwm.vTv. SpEciyicATioNs Accepted. 


6277 (1921). Basset. Process tor the direct 
manufacture of iron and steel. (169,475.) Aug. 10. 

6299 (1921). White (Amerioan Smelting and R«. 
fining Co.). Treatment of tin, (183,507.) Aug. 
10. 

8525 (1921). Maurer. Joining together of 
precious and other metals. (183,188.) Aug. 3. 

85.30 (1921). Paez. Method of producing high 
temperatures and the use thereof for reducing re- 
fractory oxides. (160,427.) Aug. 10. 

10,182 (1921). Herkeurath. Apparatus for 

atomising fusible metals. (161,194.) Aug. 2. 

10,830 (1921). Trent Process Corp. Prooess of 
reducing ores. (169,950.) Aug. 2. 

11,049 U921). British Thomsoo-Houston Co., 
Ltd. (General Electric Co.). Methods of refining 
silicon steel and metals and alleys. (183,217.) 
Aug. 2. 

11,0^(1921). Ferolite, Ltd., and Clapp. See II. 

11,437 (1921). Danforth, jun. Open-hearlli 

furnaces. (1^,247.) Aug. 2. 

12505 (1921). Blei- und Silberhiitte Braubach 
A.-G. Process for the metallurgical treatment of 
materials containing precious metals. (167,741.) 
Aug. 16. . , , 

12,244 (1921). Koppws. Process of desulphuris- 
ing iron and steel. (162,618.) Aug. 10. 

19,363(1921). Waldo. Reduction of magnesium 
compounds. (167,164.) Aug. 10. 

19,638 (1921). Nevill and Soanee. Process for 
the extraction of copper from its ores. (172,926.) 
Aug. 16. 

26,684 (1921). Snhlin. Automatically-charged 
' blastfurnaces. (184(094.) Aug. 16. 
i 30.605 (1921). Teisen. Gas-heated crucible 
j fumaoes. (183,394.) Aug. 2. 


Complete SPEcmcATiONB Accepted. 

10,448 (1921). Griffiths. Hoof and the like j 
coverings. (183,530.) Aug. 10. 

13,277 (1921). Taba^. Manufacture of bitu- 
minous .compositions suitable for buildings and -for 
forming road or 'like surfaces. (183,914.) Aug. 16. 

14,275 (1921). Arent. See V. 

15,934 (1921). Ammon. Process of treating wood. 
(165,784.) Aug. 2. 

20,708 (1931). Priest. ¥ertical gas-fired kilns 
for buruiag limestane or the like. (184,067.) 
Aug. 16. 

26,808 (1921). Frankfurto: and Jansen. Process 
for the manufacture of coverings for floors and 
walls. (183,753.) Aug. 10. 


X.— METALS; METALLURGY, INCLUDING | 
BLECTRO-METAIdiURGT. 

Applications. 

Barron, HalUwell, and Mindley. process of con- 
verting finisbed articles oE iron etc. into stainless 
steel. 21,467. Aug. 6. 

Barron, Balliwell, and Hindigy. Method of i 
mannfac^re of stainless steel. 21468. .Aug. 6. 

Oommin and Nlneok. Osaaihardening of -meted. 
21,166. Aug. 3. 


XI.— ELECTRO-CHEMISTTtT. 


ApPLKlAnOBB. 


Autonoff. Electric batteries. 31,636. Aug. 8. 
British Thomsesi-Houston Co. (General Elect”'^ 
Co ). Electric heating-unite. 20509. July 34- 
Chloride Electrical Storage Co., Ltd. (Ford). 
Electric storage batteries. 21,837. Aug. 10. 
David and -Dutt. Electric battecies. 21,520. 


tug. .8. 

David and Dutt. Electric primary battery, 
:i,635. Aug. 9. 

David and Dutt. Electric cells. 2143®- .A®®- “■ 

Hansgirg. Electrolysis of ainkiterous materials- 
!1,738. Aug. 9. (Austria, 30.9.21.) 

Lodge-Cott.rell, Ltd., and Lodge. Safety deviw 
orelectricyweaiBltation aj^ratus. 2ij^- Aug. »■ 

Reynard. Maoiuf acture opiates ot dectric stur- 
igc batteries etc. 20,485. Jmy 36. 

Rickets. Electrically inducing chemical actios. 
!1,173. Aug. a. ... 

Scott. Electrodes and method of manufacturing 
lame. 20,350. 20,351. July 26. 

Scott. Electrolytic cells. SI0;352. July 25. 

.Starlej, and Van Raden ^ pp. Electric gtotag 
2l,48X. A 

Tapping and iriiariiley. Majm/actn.n& of 
^tric storage batteries etc. 20,^. 
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CoMFLsn Bpboifioations Accepted. 

11,065 (1921). Ferolite, Ltd., and Clapp. See II. 
13,661—2 (1921). Bnr^eas Battery Co. Dry cell and 
method of manufacturing the same. (163,317-3.) 
Aug. 10. 

16,221 (1921). Genese. Electric storage batteries 
or accumulators. (183,329.) Aug. 2. 

30,825 (1921). Wge Fume Co., Ltd. (Holier). 
Method and device for separating suspended 
particles from electrically-inanlating fluids, espe- 
cially gases. (183,768.) Aug. 10. 

XII.— FATS; OILS; WAXES. 


15,814 (1921). Tyrer. Manufacture of red oxide 
of iron. (183.323A Aug. 2. 

13,467 (1922). Carteret and Devaux. Process of 
preparing pigments from titanium compounds con- 
taminated with sulphuric acid . (184,182.) Aug. 10. 


XIV.— INDIA-RUBBER; GUTTA-PERCHA. 
Appucatioxs. 

Dewey and Almy Chemical Co., and General 
Rubber Co. 21,823. See XIII. 

Steinman-Bezencenet. Deposition of rubber 
21,693. Aug. 9. 


Applications. 

Golding, and United Alkali Co., Ltd. Manufac- 
ture of cleaning-compositions. 20,730. July 28. 

Lever Bros., Ltd., and Thomas. Hydrogenation 
of oils and fats. 21,585. Aug. 8. 

Maxted. Distillation of fatty acids etc. 20.386. 
July 26. 

Vijdam. Manufacture of soap. 20,484. July 26 
(Holland, 1.8.21.) 

Zipser. Extraction of fatty etc matters by 
volatile solvents. 20,622. July 27. (Austria, 10.9.21.) 

Complete Specifications Accepted. 

8409 (1921). Schicht A.-G., and Griin. Manu- 
facture of synthetic waxes. (193,186.) Aug. 2 

10,831 (1921). Trent Process Corp. See 11. 

11,712 (1921), Kobayashi. Process of manufac- 
turing liquid hydrocarbons from fish oils. (170,264.) 
Aug. 2. 

17,116-7 (1921). Goslings. Process for the 
purification of oils and fata. (167,462-3.) Aug. 16. 


XIII.— PAINTS ; PIGMENTS; VARNISHES; 

RESINS. 

Appucations. 

Alexander (Stokes). Synthetic resins, and process 
of making same. 21,914. Aug. 11. 

Dewey and Almy Chemical Co., and General 
Rubber Co. Sealing-compositions. 21,823. Aug. 10 
(U.8., Apr. 28.) 

Edbrook and Edwards. Lacquers for shoe heels 
etc. 20,445. July 26. 

Flurscheim. Plastic compositions. 21,664. Aug. 9. 

Harris. 20,333. See IX. 

Rimmer. Paint etc. 21,307. 21,308, Aug. 4. 

Roberts and Schultz. Patent leather imitation 
paint. 21,416. Aug. 5. 

Rosenbaum. Method of rendering coats of dis- 
temper and mineral colours washable. ^,3^. 
July 25. 

Shawinigan Laboratories, Ltd. Phenolic con- 
densation products, and manufacture thereof. 
20 265. July 25. (U.S., 25.7.21.) 

Weller. Waterproof distempers and water 
painta. 21,832. Aug. 10. 

Williams. Compositions for coating and decorat- 
ing plaster, wood, iron, etc. 20,305. July 

Complete Specifications Accepted, 

5267 (1921). Bakelite-Ges., and Hessen. Manu- 
facture of condensation products from phenols and 
aldehydes. (159,461.) Aug. 2. 

72M (1921). Gunter. Oil and varnish colours 
miscible with water. (183,177.) Aug. 2. 

8608 (1921). De Waele. Inks and other pig- 
inenting and like compositions. (183,513.) Aug. 10. 

13,266 (1921). Marks (Ideal (ioated Paper Co.). 
Method of and means for coating an article with 
wateroroof adhesive. (183,617.) Aug. 10. 

13,744 (1821). Anderson and Mamaurin. Pre- 
paration of synthetic resins. (183)629.) Aug. 10. 


Complete Specipications Accepted. 

11,515 (1921). Jaggi-Zumbiihl. Process and 
apparatus for vulcanising. (183, 2M.) Aug. 2. 

12,132 (1921). Lambert. Vulcanisation of rubber 
and apparatus for use therein. (183,590.) Aug. 10. 

12,419 (1921). Frood and Alger. Fire-proofing 
natural and artificial caoutchouc and caoutchouc- 
like substances and compounds thereof, or composi- 
tions comprising same. (183,922.) Aug. 16. 

XV.— LEATHER; BONE; HORN; GLUE. 

Application. 

Roberts and Schultz. 21,416. See XIII. 

Complete Specifications Accepted. 

1640 (1921). Burger. Process for the impregna- 
tion and currying of leather. (157,929.) Aug. 2. 

5860 (1921). Beretta. Tanning-arrangement for 
hidea and skins. (169,216.) Aug. 10. 

14,948 (1921). Abrey. Plastic material made 
from cascinc. (183,972.) Aug. 16. 


XVII.— SUGARS; STARCHES; GUMS. 

Complete Specifications Accepted. 

15,249 (1921). Classen. Process for the manu- 
facture of sugar from wood and other cellulose-con- 
taining substances. (164,329.1 Aug. 10. 

17,701 (1921). Adler. See II. 

18,148 (1921). Rak. Diffusion apparatus for the 
extraction of sugar from beet and like pnrpcees. 
(166.527.) Aug. 10. 


XVIII.— FERMENTATION INDUSTRIES. 
Application. 

Distillers Co., Ltd., and Meyer. Production of 
strong alcohol. 21,940. Aug. 11. 

Complete Specifications Accepted. 

15,249 (1921). Classen. See XVII. 

19,177 (1921). Van Rnymbeke. Dehydration of 
alcohol. (184,036.) Aug. 16. 

4(X>4 (1922). Klein. Process of drying yeast. 
(175,622.) Aug. 10. 

4006 (1922). Klein. Apparatus for drying yeast. 
(176,340.) Aug. 16. 

8367 (1922). Van Ruymbeke. Dehydration of 
alcohol. (184,129.) Aug. 16. 


XIX.— FOODS; WATER PURIFICATION; 
SANITATION. 

Applications. 

Ardern and Huebner. Treatment of sewage etc. 
sludges. 20,417. July 26. 

B^ton and Mills. Apparatus for aerating and 
circulating sewage etc. 21,o00. Aug. 8. 
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Dehn (International Takamine Ferment Co.). 
Bread-making. 20,207. July 24. 

Endo. Prooesa of maunfactaring foodatuBs from 
fish. 21,027. Aug. 1. 

England and Oldham. Sewage filtering and puri- 
fying plant. 20,^7. July 27. 

Golding. Treatment of whey. 21,786. Aug. 10. 

Hider. Feed-water heater and purifier for ateam- 
boilera etc. 21,128. Aug. 2. 

Lecomte. Purification of water. 20,996. Aug, 1. 
(Belgium, July 5.) 

Melhuish. Food for poultry. 20,807. July 29. 

Methuiah. Compressed milk-like food for cattle. 
20,806. July 29. 

Navarre and Pointe. Manufacture of paste or 
dough from grain or fruit. 20,749. July 28. 
(France, 12.12.21.) 

Nishina. Method of drying and solidifying 
articles of food. 21,406. Aug. 4. (Japan, 3.9.21.) 

O’Donnell. Volatile disinfectants, deodorants, 
etc. 20,915. July 31. 

Quine. Antiseptics. 20,223. July 24. 

Sauer. 20,168. See I. 

Schoen. Process for manufacture of alimentary 
flours. 21,843. Aug. 10. (France, 15.9.21.) 

Segal. Preservation of perishables. 21,7(M. 

21,725. Aug. 9. 

Segal. Means tor preservation of matter. 21,722. 
Aug. 9. 

Segal. Means for preserving cereals etc. in 
atorage receptacles. 21,730. Aug. 9. 

Thomas, Food for infants. M,902. July 31. 

Willey. Process for preparing food. 21,949. 
Aug. 12. 

Complete SPEcnrciTiONS Accepted. 

11,057 (1921). Morison. See I. 

12,791 (1921). King. Apparatus for separating 
iron and other magnetically permeable metals from 
flour, grain, and the like. (183,940.) Aug. 16. 

21,0$l (1921). Lamy. Apparatus for the treat- 
ment of sewage water. (167,504.) Aug. 2. 

23,583 (1921). Beylik and Scfawartzlose. Process 
of making pectin-containing material and resulting 
product. (184,081.) Aug. 16. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Barr, and British Oxygen Co., Ltd. Capsules or 
containers for compressed or liquefied gas im- 
pregnated with emanations from radio-active sub- 
stances. 20,210. July 24. 

Boehringer Sohn, and Wieland. Method of pre- 
paring acetylene for anmsthetising. 20,241. July 24 

British Dyestuffs Corp., Ltd., and Hodgson. 
Process for manufacture of dichlorfluorane. 20 831 
July 29. 

Distillers Co., Ltd., and Meyer. 21,940 
See XVIII. 

Farbw. vorm. Meister, Lucius, und Briiuing. 
Slanufacture of thiohydrins. 21,717. Aug 9 
(Germany, 27.8.21.) 

Imray (Farbw. vorm. Meister, Lucius, u. 
Bruning). Manufacture of alkylated acids and 
derivatives thereof. 22,006. Aug. 12. 


(A^. 


Ramage. Hydrocarbon peroxide and proceM of 
producing same, 21,784. Aug. 9. 

♦' i 

Complete SpsemcATnata Accepted. 

8302 (1921). Barrett Co. Manufacture of 
formaldehyde. (163,980.) Aug. 2. 

9927 (1921). Haddan (ZoUinger-Jenny). Process 
of converting organic acids into eaters. (183,897.) 
Aug. 16. 

12,867 and 29,896 (1921). Fitagerald. Process 
for preserving the fluidity of blood. (183,943.) 
Aug. 16. 

17,710 (1921). Hoffmann-La Roche & Co., A.-6. 
Process for the manufacture of allyl-arsinic acid. 
(167,157.) Aug. 10. 

19,177 (1921) and 8367 (1922). Van Ruymbcke. 
See XVIU. 

23,391 (1921). Soc. Chim. Uainea dn Rhone. 
Process for the production of silver alcosols with 
the aid of organic bodies. (17^733.) Aug. 10. 

29,872 (1921). Stockholms Superfosfat Fabriks 
Aktiebolag. 'Method of manufacturing acetone 
from acetic acid. (171,391.) Aug. 16. 


XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Dewey. Einematographic etc. screens. 20,851. 
July 31. 

Edbrook and Edwards. Manufacture of non- 
inflammable films for kinematographs etc. 20,4^. 
July 28. 

Miller. Photographic films. 20,373. July 25. 

Complete Specifications Accepted. 

8590 (1921). Lag;e. Method of producing photo- 
graphic plates for indirect tri-colour photography. 
(183,189.) Aug. 2. 

13,524 (1921). Christensen. Mnlti-colonr screens 
for photography. (163,311.) Ang. 2. 


XXII.— EXPLOSIVES; MATCHES. 
Applications. 

Dn Pont de Nemours and Co. High explosives. 
21,946. Aug. 11. (0.8., 11.8.21.) 

Eschbacb. Process for manufacture of blasting 
detonators. 20,249. July 24. 


XXIII.— ANALYSIS. 

Applications. 

Davidson. Means of regulating gas flow to gas 
calorimeters. 20,384. July 26. 

Macdonald. Apparatus for analysis of coal gas 
etc. 20,991. Aug. 1. 

Complete Specifications Accepted. 

18,379 (1921). Withers (Ijanphier). Method of 
and apparatne for measuring the calorific value of 
gas. (184,025.) Aug. 18. 

13,651-2 (1922). Igranic Electric Oo., Ltd. 
(Cutler -Hammer Mfg. Co.). Gas-calorimeters. 
(183,408-9.) Aug. 2. 
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L-GENEBE; PLANT; MACHINEBT. 

Satbnts. 

Jliquidt ‘under gateoue pretture; Devicet for the 

mihdrauxU of . Ii’Air Liquide, Soc. Anon. 

pour I’Etudo et I’Esploit. des Proc. G. Claude. 
E.P. 175,858. 21.12.21. Cony., 23.2.21. 

The conduit by which a liquid is withdrawn from 
a high-pressure storage cyfinder is provided with 
two separate means of choking to create the neces- 
sary loss of pressure, a pressure gauge being 
provided between the two devices. The first 
throttle may be an adjustable valve and the second 
a pipe coil of narrow iMre and great length. 

^ Tl ir XT 


Grinding mills; Method of grinding, and attach- 
ment for . H. r. Winslow. E.P. 181730, 

24.10.21. 

In a series of rolls grinding viscous material, the 
coarser material has a tendency to work towards 
the ends of the rolls. One of the later rolls is 
therefore provided on the circumference, near its 
ends only, with a pair of scraping devices which 
return the material to the middle portion of an 
earlier pair of rolls. — B. M. V. 


Mixing and j or disintegrating machines. C. E. 

Gardner. E.P. 182,850, 1.3.21. 

An inner and outer set of helical blades rotate in 
opposite directions in a casing, the a^acent edges 
oc each set of blades being serrated. The blades of 
the inner set run at a higher peripheral speed but 
have a smaller pitch than those of the outer set, 
and the former alone are stopped during discharge 
of a batch. The inner blades may be provided only 
near the outlet, or they may extend nearly the 
fall length of the machine. For continuous work 
the outlet may be at one end of the casing and 
above the level of the axis, and the radial arms of 
the blades may be arranged to scrape the ends of 
the casing to diminish the pressure thereon and 
may be provided with wings to deflect the material 
to the outlet. Alternatively the outlet may be in 
the bottom of the casing at about the middle of 
its length; in this case the helical blades are of 
right-hand pitch on the side of the outlet and of 
left-hand pitch on the other side. — B. M. V. 

^Refrigerating apparatus; Concentration of brine 
and similar solutions used as the circulating 

medium in . Heenan and Froude, Ltd., and 

G. H. Walker. E.P. 182,982, 3.5.21 and 25.6.21. 
Brine that is used as the circulating medium in 
refrigerators becomes gradually diluted. To rectify 
this it is hea^ (in a heat interchanger) by means 
of the hot hi^-pressuro gas from the compressor 
of the plant and concentrated by exposing it to air 
in a device such as a spray cooling tower or while 
still flowing over the heating coils. — B. M. V. 


Keating and boiling liquids; Means for . 

W. B. Briggs and S. H. Buxton. E.P. 183,039, 

19.7.21. 


A STEAM heater for placing in tanks, such as wort- 
ooppers, is constructed of a horixontal ring pipe, 
with inlet and outlet for steam and condensed 


Water 'at about opposite ends of a diameter ; the 
ring maji be shap^ as a hexagon and may be huilt 
up of BIX straight pieces eadi with a 120° bend 
near one end. Upstanding from the ring pipe are 
a number of vertical pipes with closed upper ends, 
the steam being diverted into and out of the 
upright pipes by means of diaphragnu partly 
obstructing the rin^ ‘tnd extending some 

distance up the vertical pipes. — B. M. V. 


Dry kiln. N. H. and H. L. Henderson. 
1,422,202, 11.7.22. Appl., 14.5.21. 


U.S.P. 


A DBYTKO room is situated above a heating 
chamber and circulating chambers, the latter 
communicating with the bottom of the drying 
room and, through automatic pressure-operated 
dampers, with the heating chamber. Chimneys 
provided with dampers can draw air from the 
circulating chambers, and a steam injector can 
supply air to the heating chamber from either the 
external atmosphere or from the circulating 
chambers. — B. M. V. 


Drying kiln and process. M. L. Mueller, Assr. to 
Northwest Blower Kiln Co. U.S.P. 1,42.3,136, 

18.7.22. Appl., 20.7.21. 

A STEAM engine drives a fan which circulates air 
through the kiln, and the exhaust steam from the 
engine is delivered in advance of the fan to the 
air currents thus circulated. — H. H. 

Dehydrator or dryer. D. P. Power, Assr. to E. P. 
Babcock and F. Delano. U.S.P. 1,422,620, 

11.7.22. Appl., 21.6.21. 

Ante-chambers, arranged one at each end of the 
drying chamber, each communicate on one side 
with the exterior of the drying chamber and on 
the other with the outer air through porta provided 
with controlling gates. Fans cause heated air 
currents to traverse the ante-chambers and the 
drying chamber. Automatic devices are provided 
to operate the gates and to control synchronously 
the action of the devices for effecting the movement 
of the air throu^ the drying chamber. The move- 
ment of the air is reversed at predetermined 
intervals. — H. H. 


Dehydrator. W. 0. Cardin, Assr. to J. W. Free- 
man. U.S.P. 1,423,188, 18,7.22. Appl., 23.11.20. 
Renewed 21.12.21. 

A casino containing means for supporting the 
material to be dried is situated above and com- 
municates with a heating chamber. The latter 
comprises a flue leading from the source of heat, 
an air intake, a number of sta^ered ba£3es, and 
above these a jiair of plates, the lower one with 
relatively large heJes and the upper one with 
relatively small holes, to distribute the heated air. 

— B. M. V. 


Dryer. E. B. Ayres and T. H. Rhoads', Assrs. to 
Proctor and Schwarts, Inc. U.S.P. 1,423,298, 

18.7.22. Appl., 1.7.21. 

A CASINO is divided into three longitudinal 
chambers in each of which is a conveyor for _ the 
material to be dried. Heating pipes pe provided 
in the upper part of the casing, and in the upper 
part of the central chamber is a row of fans which 
circulate the air xqs the central and down the two 
outer chambers. — B. M. V. 


Drying process and apparatus. C. Field, Assr. to 
Chemical Machinery Corp. U.S.P. 1,423,928, 

25.7.22. Appl., 21.1.19. 

A HEATEP drying medium is supplied to a conduit 
into which the material to be dried is sprayed. A 
primary collector for the dried material is disposed 
in the conduit, and a secondary collector, connected 
with the conduit, is spaced from the primary 
collector. Means are provided for re-circulating 
the drying medium through the conduit and 
the primary collector or alternatively directing it 
through the secondary collector. — H. H. 


Centrifugal machine. S. H. Hall, De 

Laval Separator Co, U.S.P. 1,422,852, 18.7.22. 
Appl,, 8.8.21. 

A TOP disc is arranged above the separating space 
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[Seft. It, 1»22. 


tif the bowl of a convertible centrifuge, and alter- 
native means are provided, the one affording a 
free flow for heavy liquid from the peripheral part 
of the separating space to the space above the disc, 
and the other obstructing the flow to that space. 

— H. 


IIA.-FDEL: GAS; lUHEBAL OILS 
VAXES. 

Carbonisation; Is the of coking coals 

endothermic? K. Sieben. Brenustofl-Chem., 
1922, S, 209—211. 


Centrifugal machine. 
Laval Separator Co. 
Appl., 5.5.21. 


C H. Hapgood, Asar. to De 
U.B.P. 1,422,856, 18.7.22. 


A HNBB within the howl of a convertible centrifuge 
is formed of a series of discs for dividing the liquid 
into layers, and openings are provided for the 
escape of liquid constituents of different spemnc 
graiuties. A removable annular gasket ’’'^ben 
inserted in the howl is confined in non-adjustable 
position between a removable bowl cover and the 
liner so as to Mock the escape of liquid through one 


of the openings. — H. H. 


Seat exchanger or condenser. P- St. Clair, ]un., 
Assr. to The Nitrogen Gorp. U.S.P. 1,423,695, 
25.7.22. Appl., 9.10.19. 

A HEAT exchanger comprises a number of units 
connected in series, each unit having a spiral 
ribbon both inside and out and surrounded by a 
larger tube, so that two helical passages are 
formed, one for each fluid. — B. M. V 


Catalysing material; Process of preparing — 
Weintraub, Assr. to General Electric 
U.S.P. 1,423,978, 26.7.22. Appl., 26.3.18. 


. E. 
Co. 


Fibeoub material is impregnated with gaseous 
nickel-carbonyl at a pressure less than atmospheric, 
and the nickel^arbonyl is subsequently decom- 
posed by heat. — ^L. A. C. 


Pilter beds; Process and apparatus for continu- 

ously tvdihing - H. Jung. G.P. 348,197, 

2.4.19. Adda, to .340,183. 


Widely differing results have been obtained by 
various investigators as to the heat requirements 
of the coking process. The work of Otto, Mahler, 
Wilczek, Simmershach, Euchene, and Hollings and 
^hb is reviewed. Rau (unpublished communica- 
tion), as the result of a critical survey of the 
available literature, states that the heat required 
for the decomposition of cellulose is 14%, for wood, 
12%, for peat, 8%, for lignite, 8 — 7%, and for coal, 
0 — 3% of the heat of combustion, and that the 
average distribution of the heat units available in 
the original coal is divided between the coke, tar 
and gas in the following proportions : —Coal with 
60% coke yield: coke, 60%, gas, 27%, tar, 9%, and 
4% evolved exothermicaUy ; coal with 85% coke 
yield: coke, 80%, gas, 16%, tar, 3%, and 1% 
evolved; peat: coke, 63%, gas, 19%, tar, 12%, and 
6% evolved; wood: charcoal, 61%, gas, 6%, tar, 
20%, and 13% evolved. The heat losaes in actual 
practice can be set down as follows: loss due to 
radiation and conduction, 40 cals. /kg., loss due to 
evaporation of moisture in the coal and super* 
heating of the resulting steam, 100 cals. /kg. (for 
10% moisture), loss due to quenching coke, 270 
cals. /kg., loss in gases of distillation, 75 cals. /kg,, 
chimney losses, 145 cals. /kg., making a total of 630 
cals. /kg. These results are theoretical losses, and 
could not be reproduced in practice. In spite of this, 
coke-oven firms are giving guarantees of about 600 
cals /kg. for the heat losses on their ovens, and 
values of 630 cals. /kg. have been recorded in 
practice. If the reactions involved in coking were 
endothermic, this would not be possible, hut an 
exothermic reaction will account for the partial 
balance of such losses. — A. G. 


In a process carried out in accordance with the 
previous patent (c/, E.P. 176,495; J., 1922, 3^ a), 
the washing fluid passes through the filter plates 
into the washing region, and in the washing 
process flows in the direction of rotation of the 
filtering elements into the pressure chambers where 
it is filtered. A rotary or oscillating brush, 
pendulum, or strip is disposed in the washing 
region, in order to obtain a high v^cij^ of the 
washing fluid in that region. — J. S. G. T* 


Introducing solid matter at the foot of a fall 
column of liquid, vnthout occasioning loss of 

liquid; Apparatus for . J. Fahrni. G.P. 

349,084, 9.12.19. 

Solid matter is introduced through one side into 
a chamber not containing liquid, disposed at the 
foot of the column, and is then pushed from below 
by a piston through the upper part of the chamber 
into the liquid. Normally the chamber is closed 
above by a sliding cover. The device may be 
applied to introduce material for removing wimr 
scale, without interrupting the working of the 
boilers etc.— J. 8, G. T. 


Betorts: Apparatus for charging and discharging 

. W. D. Scott-Moncrieff. E.P. 182,888, 

18.8.21. 


Centrifugal machines; Apparatus [ptough] for 
removing accumulation of sugar or cahe from 

the Mtering rralb of . E. Daniels, G. 

MoKlnlay, and E. Kopke, E.P. 183,028, 23.6.21. 

Dekydi'ating flattie materials. E.P. 183,097. 
See V. 


Lignite coke; Ignition temperature of . F. 

Plena. Gas- u. Wasserfach, 1922, 65, 478. 

liiGNiiE coke was placed in one arm of an iron 
U-tube, the other arm of which was heated and was 
filled with aluminium foil, which served to heat a 
current of air passing through the U-tuhe. Slow 
oxidation takes place at low temperatoros, and this 
increases in amount as the temperature rises. This 
increase in oxidation can be measured by the per- 
centage of carbon dioxide given off per unit ot 
time with a constant current of air. The U-tute 
was heated in a metal hath which was kept in 
constant agitation. The carbon dioxide evohxd 
increased from 0'6% at 204® C. to 17‘4% at 248° C, 
and increased quite suddenly from 2*0% at 239° C. 
to 17*6% at 246® C. Cokes prepared at a low 
temperature ignited at a lower temperature than 
those prepared at higher temperatures. — A. G. 


Tar recovery from hy-produei coftc-ouen gas; 

fribwfton of . F. M. Washburn and G. E 

Muns. Chem. and Met. Eng., 1922, 27, 119-120, 

Aw investigation was made of the proportion and 
composition of tar condensed at different points in 
the circuit of a by-product recovery plant. It vas 
found that over 90%^ of the tar (anhydrous) was 
condensed in the suction main and primary coolers, 
2% in the exhausters, and only 7% in the tar 
extractors. The successive condensate show a laH 
in sp. gr. and increase in the content of roore 
volatile constituents, corresp«ftding to the fall ic 
temperature along the oircnit.*— C. I. 
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Senzjsn^/ Recovery o/ from illuminating gas 

hy^eans of active carbon. A. EngeUiardt. Gaa- u. 
Wasserfach, 1922, 65^ 473 — 477. 

Thb carbon used for the absorption of benzene from 
gas should take up at least 25% of its weight of 
benzene from air containing 25 g. per cub. m. at 
20 ^ C. The crude gas is passed into a main leading 
to two hlter-boxes containing the actire carbon 
and arranged in parallel) so that whilst one is 
being used for the reonoal of benzene, the other 
may be subjected to a current of superheated steam 
which vaporises the benzene, the steam and 
benzene vapour being passed through a condenser, 
from which the benzene is withdrawn on separa- 
tion. The first box is connected at its outlet with 
a gas cooler, in which the residual steam is con- 
densed, and the water w ithdrawn through a siphon. 
The boxes have a capacity of 10 cub. m. and con- 
tain about 195 kg. of active carbon. Each filter 
will yield, on treatment with steam, about 35 kg. 
of benzene. By arranging the boxes in series, the 
first box can be made to yield up to 50 kg. per 
charge, and the heavier hydrocarbons then also 
condense in the first box, and this leads to increased 
absorption of benzene. The carbon should not 
break down on steaming and should not be brittle, 
otherwise clogging of the boxes is liable to occur. 
The average figure obtained was an absorption of 
37 g. of crude benzol per cub. m. of gas, the 
smallest weight being 30 g. and the highest being 
42 g. The crude benzol recovered had sp. gr. 
O'SBo at 15^ C., as against a product of sp. gr. 
0'900 — 0‘930 at the same temperature, obtained 
with the use of scrubbing oil. ^ It contained only 
about 2% of constituents boiling above 140® 0., 
whilst with oibscrubbing of the same the 

product contained 29% boiling above 180® 6. A 
thermal balance is given for the process. — ^A. G. 

Montan wax: The acids of . H. Tropsch and 

A. Kreutzer. Brennstoff-Chem., 1922, 3, 177 — 180, 
193— 19S, 212—216. 

When lignite is treated with benzene or benzene- 
alcohol mixtures, crude humic acids are extracted, 
from which three acids were isolated. The crude 
acid was esterified with methyl alcohol, and the 
ester distilled at 6 mm. pressure. An acid 
Ca;H„0„ was isolated from the fraction boiling at 
265® — ^7’5® C. This acid, named carboceric acid, 
has m.p. 82® C., and is probably identical with 
an acia extracted from Chinese wax by Gascard 
(c/. J., 1^0, 495 a). It crystallises from alcohol in 
dendritic needles. Montanic acid was prepared 
and the formula, 0„H„Ch, was confirmed. Another 
acid, of formula, C, 4 Hs, 0 ,, occurred in small 
amounts. (Cf. J.C.S., Sept.) — A. G, 

Montan wax; The colouring constituenfs of — . 
J. Marcusson and H. Smelkus. Chem.-Zeit., 
1922, 46, 701—702. 

The portion of montan wax soluble in ether con- 
tains a waxy substance of low melting-point and a 
dark brown resin which yields insolume compounds 
with nitric acid and sulphuric acid. It has an 
acid value of 16, i(^ine value 51, and saponification 
value 68. The ether-ixmoluble portion of the original 
wax contains a browuish-blacK unsaponifiable sub- 
stance, soluble in benzene, and a mixture of esters 
of hydroxy acids. The acids themselves form a 
dark-coloured, friable powder which yields about 
<0% of saturated fatty acids on reduction. It con- 
tains 3*1% of sulphur and is soluble in benzene, 
chloroform, and amyl alcohol, hut not in alcohol, 
ether, or acetic anhydride. iCf. J.C.S., Sept.) 

—A. R. P. 

Viscosimeters: Fuel oU . W. H. Herschel. 

Ohem. and Met. Eng., 1923, 26, 1176. 

The Saybollt “Purol" viscosimeter has been de- 


signed for the testing of bunker fuel oils, for wbic^ 
purpose the Saybolt “ Universal inlltrument is 
nnsuited. The dimensions are similar to those of 
the “Universal” instrument, except for the 
internal and external diameters of the ontilet tube, 
l^e relationship between c.g.s. units and “ Furol ” 
time in seconds is, kinematic viecosity=0'022t— 
2*03 /t, whilst the corresponding relationship for the 
Redwood No. 2 (Admiralty) viscosimeter is, Kinema- 
tic viscoflity=0'0293t— 0*403 /t. Tablea giving con- 
version factors for the Universal, Furol, and 
Admiralty (Redwood) instruments are given. 

— H. M. 

Effluent liquors from distillation of ammoniacal 
luiuor. See XIXb. ^ 

Patents. 

Peat and similar material; Process and apparatus 

for pressing . K. Maus. E.P. 182,503, 

1 . 2 . 21 . 

! Wet peat is slowly subjected to pressure within a 
j chamber the walls of which are provided with wire 
' netting or other metallic filtering medium. Movable 
i transverse partitions, also provided with a p^- 
; mcable covering, are arranged within the chamber, 
j The pressing faces of the piston, the partitions, 

• and the bottom of the chamber are so shaped that 
the resulting pressed blocks are thinner in the 
middle than at the edges. — H. Hg. 

Peat; Plant for the contimtous decomposition and 

dehydration of . E. Laascr and C. Birk. 

G.P. 348,472, 21.5.20. 

The raw peat is fed into one arm of a V-shaped 
tube, in which it is preheated by waste heat, and 
is continuously forced forward and upward into 
the other arm of the apparatus, where it is heated 
in a special heater; the water which separates 
drains through the mass and is withdrawn at the 
lowest part of the tube. The resulting pulp is fed 
through a valve into a dryer operated at reduced 
pressure, the vapour evolved being compressed and 
utilised for heating the dryer. — A. G. 

Artificial fuel; Process and apparatus for the pro- 
duction of . R. Bowen. E.P. 182,578, 

8.4.21. 

A MixTUBB for producing a laminated fuel such as 
is described in E.P. 109,996 (J.,^ 1917, 1173) is 
delivered from a hopper on to an incline oscillat- 
ing plate and thence into a mould. The bottom 
plate of the mould is oscillated vertically by means 
of adjustable rotating cams. After the mould is 
filled, continuous pressure is applied from the top 
by means of a weighted plunger or other device, 
while the material is consolidated by the oscilla- 
tions of the bottom plate. Vertical knives, capable 
of being oscillated by the bottom plate, may be 
placed in the mould whilst it is being mled. 

^ — H. Hg. 

Fuel: Means for confinuou5 predrying of . 

O. Nordstrom and A. Morck. U.S.P. 1,423,728, 
25.7.22. AppL, 10.11.20. 

A TOWER-SHAPKD trellis work is arranged centrally 
within a vertical tower with perforate 
which is surrrounded by a gas-tight casing. The 
fuel is fed in at the top of the tower, and hot 
gases are introduced at the base of the trellis 
work. The conical base of the tower rotates, and 
is provided with ribs arranged spirally, to facilitate 
the continuous discharge of the dried fuel. 

—A. G. 

Burners for burning metaldehyde. Elektrizitats- 
i wTrkLonza,andA Busch. E.P. 182,582, 11.4.21. 

! Addn. to 181,512 (J., 1922, 607 a). 
i A BETAiNEK is provided for the block of metald^yde 
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and is adjustable relative to tbe outer sheath. A 
perforate^eiipHshaped carrier for supplementary 
supplies of metaldehyde is attached to tbe sheath 
and is thermally insulated therefrom. — H. Hg. 

Coking retort ovens. Coking retort oven Keating 
fines. E. H. Warden. E.P. (i) 182,697, 19.7.21, 
and (b) 182,702, 26.7,21. 

(a) In connexion with coke ovens having two series 
of v^tical triangular heating dues between each 
pair of ovens (c/. E.P. 155,316; J., 1921, 112 a; 
1919, 710 a), a separately controlled gas supply is 
provided either for each series of dues or for the 
two series of dues which are nearest each oven, 
in order that the temperature of each oven may 
b© independently r^iulated. (a) The interior par- 
titions forming the triangular dues are disposed 
alternately normal to both walls and as diagonals, 
which may or may not be parallel to one another, 
of the spaces formed by the normal partitions. 
Parts of the diagonal partitions are integral with 
bricks forming part of a normal partition, and all 
tbe bricks are laid so that they break joint in 
adjacent courses. — H. Hg. 

• 

Coke; Process and apparatus for cooligig with 

inert gases on the counter-current principlCj witK 
simultaneous recovery of the sensible heat. Zecbe 
de Wendel, and H. Schwenke. G.P, 348,654, 

29.3.19. 

Thb separate charges of a battery of coke ovens 
ore introduced into separate cooling units, so that 
tbe new hot charge is placed at the end of the cool- 
ing installation, where the cooling medium leaves 
the plant, whilst the cooling gas is introduced where 
the coke is withdrawn. The cooling chambers are 
so connected that while gas is being drawn through 
some of them, one is being filled with a fresh charge 
and another is being emptied. — A. G. 

Water-gas plant; Enriched , R. Maclauftn. 

E.P. 182,648, 1.6.21. 

A GENERATOR and combustion chamber are placed 
alongside of each other and are so operated that 
during the blow the primary air always enters the 
generator below the level of the fresh coal, and 
passes downwards before entering the combusion 
chamber. During the run, the steam, or mixture 
of steam and oil, enters at the top of the com- 
bustion chamber and passes down through highly 
heated material before entering the ash zone of the 
generator chamber. The resulting gases leave 
through the fresh fuel at the top, and the dis- 
tillation gases thus produced mix with the water- 
gas. — A. G. 

Coking chamber for [pas] generators. P. Jaworski. 

U.S.P. 1,422,206, 11.7.22. Appl., 26.8.21. 

A CASING is provided with an internal feed hopper 
and is supported some distance above a bottom 
plate so as to leave an unrestricted annular space 
serving as an inlet for the generator gases and 
outlet for the coke. — B. M. V. 

Gas and ammonia yield in carbonisation of coal; 
Process for increasing the with the intro- 

duction of protecting gases in the carbonisation 
chamber. Bunziauer "VVerke Lengersdorff u. Co. 
G.P. 349,908, 23.4.19. 

The protective gases to be passed through the 
charge, e.g., coal gas, carbon monoxide, water-gas, 
or the like, are first moistened by passing them 
through a bath of boiling water, the supply of 
heat to which is carefully controlled. Dry gas may 
be also used in conjunction with steam. The 
ammonia yield increased from 2‘08% (calculated 
as sulphate) with dry gas to 3’08% with moistened 
gases. Cracking of the tar is also reduced. — A. G. 


[Seft is, 


Gas; Production of a high calorificJvahie 

similar to ’■water^ga^ivith rOeov^ of tai^ by- 
products. Dellwik-^eischer Wassergas Ges. m 
b. H. G.P. 350,443, 14.2.20. 

The products of the blow are taken off through 
a central pipe extending halfway down the shaft 
of the pre^uoer, whilst the products of the mu 
are separately withdrawn throug;h la por^ hi^ up 
in the side of tbe producer. It is claimed that the 
presence of cores of raw fuel in the lower part of 
the producer is thus avoided, and the tar yield 
is increased. — A. G. 

Gas; Apparatus for and process of purifying 

A. L. Stevens. "U.S.P. 1,423,696, 25.7.22. Appl.! 

22.9.19. 

A mssERVOiB containing a purifying iiguid is pro- 
vided with a by-pass between the top and bottom 
and with a grate supporting a packing material 
which provides voids for subdividing tbe gas into 
minute currents. The gas is suppli^ by a conduit 
bel^ the grate and taken away by another con- 
duit above the cleansing zone. — B. M. V. 

Montan xeax; Production of solid colloids from 
crude . E. Last, and H. T. Bobme A.-G. 

G. P. 350,622, 23.10.17. 

CRunH montan wax is treated at high temperature, 
and if necessary, under pressure, with a small 
quantity of concentrated caustic alkali solution 
until tbe product is completely miscible with 
liquid hydrocarbons to form a colloidal solution. 
In place of caustic alkalis, alkaline-earth hydroxides 
may be used or compounds of the type of sodium 
aluminate. In contrast to the original material, 
the product is miscible with water to give a homo- 
geneous emulsion or colloidal solution, which can 
be precipitated by acids, salts of heavy metals, and 
acid salts. By using only a small quantity of 
water, a stiff paste is obtained, which can be 
diluted with water. With solutions of the crude 
wax in hydrocarbons viscous oils to semi-solid 
pastes are obtained by tbe process. — A. G. 

Montan wax; Production of solid colloids from 

crude . H. T. Bohme A.-G., Chem. Fabr., 

and E. Last. G.P. 352,506, 17.4.18. Addn. to 
350,622. 

SoijId alkalis are used in the process described in 
G.P. 350,622 (c/. supra), avoiding excess over what 
is required for combination. — A. G. 

Montan wax; Production of from lignite. 

A. Riebeck’sch© Montanwerke A.-G. G.P. 352,902, 

15.5.19. Addn. to 325,165 (J. 1920, 814 a). 
Toluene is used instead of benzene in the process 
described {loc. cif.)— A. U. 

Lubricating oils; Production of of low setting 

point. Galiziache Naphtha A.-G. Galicia,’’ aad 

H. Burstin. G.P. 352,010, 15.7.19. 

The fraction obtained between the lamp oil and 
lubricating oil fractions in tbe distillation of crude 
petroleum is passed through a tube heated to red- 
ness. The vapours are condensed and the light 
fraction removed by distillation, the amount re- 
moved varying according to the character of the 
lubricating oil desired. — ^A. G. 

Lubricants: Production of of high viscosity 

or consisteney. E. Last, and H. T. ^hme a.-g. 
G.P. 382,727, 25.10.17. 

Onb of the solid colloidal products describ^ i>> 
G.P. 350,622 (c/. supra) is dissolved in ordinary 
lubricating oils, preferably at high temperatures. 
An addition of 0'5% of colloid to a mineral oil ot 
sp. gr. O’O increases tbe viscosity at SO® 0, to twiM 
the figure for tbe oil alone, and addition of 1/. 
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gives a figure 4 times that of the original viscosity, 
whilst 2% of added oollaid »Tes a viscosity 10 times 
as great as that »{ the lubricating oil alone. By 
the addition of still greater quantities of colloid, 
lubricants of high viscosity can be produced. 


ForoiSia; Process for the direct production of 

irom bituminous earths. W. Scheffer and S. 
Hersberg. G.P. 352,919, 30.11.17. 

Tft earth is placed at the head of a slightly inclined 
bench, and is then strongly heated, so that the 
paraffin is liquated from the earth and runs down 
the hot inclined plane, at the foot of which it is 
collected. The paraffin obtained is almost white 
in colour and is free from earthy matter. — ^A. G. 

Petroleum-like products. Production of . F. 

Leibbrandt. G.P. 353,286, 10.5.19. 

AcsTONB and dihalogeu compounds of ethylene are 
heated at high temperatures with zinc dust in a 
closed vessel. Aluminium or magnesium may be 
used instead of zino. For example, acetone, 
ethylene dibromide, and zinc dust may be heated 
for 3 hrs. in a closed vessel to 150“ C. The clear 
yellow, strongly fluorescent product of the reaction 
is filtered from excess zinc dust, shaken with dilute 
caustic soda solution, so that zinc bromide goes 
into solution, and the oily portion is separated 
and dried. The final product, free fsom halogen 
and oxygen, is very similar to the higher boiling 
fractions of Russian petroleum. Small quantities 
of terpenes are produced as by-products. The 
refined products can be used for the same technical 
purposes as the higher boiling fractions of mineral 
oil, e.g., as lubricating oils. — A.. G. 

Gos; Process tor making . J. U. McDonald. 

K.P. 159,^, 8.3.21. Conv., 10.3.20. 

See IT.S.P. 1,367,821 of 1921; J., 1921, 207 a. 

Hydrogen. E.P. 175,605. See VII. 

4 

Increasing the decolorising power of silicates. G.P. 
339,919. See XH. 

Hydrocarbon mixtures. XJ.S.P. 1,422,182—4. See XX. 
Calorific value of gas. E.P. 182,573. iS^ce XXIII. 


Ob— DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

Carbonising furnaces or retorts. L. H. Bonnard. 

E.P. 182,542, 31.3.21. 

The retort consiste of a horiawntal stationary 
cylinder, along the axis of which revolves a shaft, 
bearing spiders at right angles to ita length, the 
epiders being attach^ to scrapers parallel with 
tliB sides of the retort and almost touching the 
inside of the chamber. The gases of combustion 
from a furnace are caused to pass spirally round 
the exterior of the retort, and the products of dis- 
tillation or carbonisation are withdrawn midway 
along the retort through an orifice in the crown of 
the cylinder. Arrangements are made for the 
temperature at the outlet end to he limited to any 
desired temperature by the disposition of the 
burners, (^ference is directed, in pursuance of 
Sect. 7, Sub-sect. 4, of the Patents and Designs 
Acts, 1907 and 1919, to E.P. 9560 of 1886, 19,310 
of 1896, 106,084 and 106,636; J., 1897, 760; 1917, 
863; 1918, 84 a.>-A. G. 


XhstiUaiion of carbonaceous materials: Apparatus 
^ 4 ^* ' 182 , 601 , 

The material is distilled at a low or moderate 
temperature in a stationary horizontal cylinder, 
which is externally fired, and within whrch is a 
rotating honzontaf shaft. The shaft hears spiders ' 
or arms, which carry scrapers at their extremity, 
the scrapers being arranged so as to aotate the 
the mass without propelling it through the retort. 
The depth of the charge in the retort is regulated 
by means of a bafBe-plate placed at or near the 
end of the retort. The products of carbonisation 
are withdrawn through a number of openings in 
the crown of the retort. — A. Q. 

Distilling coal; Method of and means for . 

A. W. Helmholtz, Assr. to Continuous Process 
Coke Co. IT.S.P. 1,422,706, 11.7.22. AppL, 
18.9.19. 

A COABGB of coal is heated, with evolution of by- 
products, until it becomes plastic, then oil is add^ 
to control the content of volatile matter and the 
mass heated to a higher temperature and finally 
compressed to form a firm coke. — B. M. V. 

• 

Incandescence mantle bodies; Process for making 

strong, impregnated . R. and E. Siissmann. 

G.P. 352,652, 10.11.16. 

In order to prevent the “ running ’’ of the salts 
used for strengthening the fabric, the mantles are 
exposed to ammoniacal vapours without subsequent 
washing. The excess ammonia can be transferred 
to untreated mantles, or to mantles not yet 
saturated with ammonia. — A. G. 

Are lamp; Inclosed and method of starting 

the same. E. Friederich, Assr. to General Electric 
Co, U.S.P. 1,422,553, 11.7.22. Appl., 28.1.16. 
Renewed 7.12.21. 

Repractobt metal electrodes which remain sub- 
stantially intact when supporting an arc discharge 
' are arranged within a sealed envelope^ and colour 
I is imparted to the arc by the vaporisation of a 
halogen salt. — J. S. G. T. 

Distillation; Low-temperature . A. C. Michie 

and E. G. Weeks, Assrs. to C. H. Merz and W, 
McLellan. U.S.P. 1,423,134, 18.7.22. Appl., 
12.11.19. 

See E.P. 136,868 of 1918; J., 1920, 150a. 
j Tungsten alloy filaments. E.P. 182,699. See X. 
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CretoU; Separation of m- and p — - from coal 

tar crude carbolic acid. A. F. Campbell. J. Ind. 
Eng. Cbem., 922, 14, 732—737. 

Bv the fractional distillation of crude cresylio acid, 
a fraction consisting of approximately 60% of 
m-cresol and 40% of p-cresol can be obtained. The 
isomers may be separated by partial aulpbonation 
at 40“ C., at which temperature the m-compound 
is sulphonated three times as quickly as the p-com- 
pound. 37’5 g. of 96% sulphuric acid is added to 
100 g. of the mixed cresols and warmed at 40“ C. 
for 6 hrs. The product is poured into water, the 
non-suiphonated cresols extracted with benzene, 
the sulphonic acid (containing 80% of the m-com- 
pound) converted into its ammonium salt and the 
latter fractionally crystallised (the solubility of the 
p-salt is 19'17 and that of the m-salt 10'84 g. per 
100 g. of water at 20“ C.). The crystalline salt is 
decomposed with half its weight of sulphuric acid 
and the m-cresolsulphonic acid decomposed by 
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steam, yielding 98 — 100% m-t^esol. The residue 
from the first snlnhonation is re^sulphosated with 
its own weight ox 90% sulphunc acid, yielding in 
the snlphonated portion a mixture 'Similar to the 
origin^ one, and in the residue an 80% p-cresol 
from which hydrocarbons are removed and the 
p-cresol frozen out in vacuo.— C. 1. 

CtesoU; Formation of addition products between 
! on the one hand and ether, alcohol, acetone, 
benzene, . etc. on the other. C. and W. von 
Rechenherg. Z. angew. Chem., 1922, 35, 397 — 398. 
As mixture of cresols with ether, alcohol, acetone, 
benzene, etc. give viscosity curves which are 
perfectly smooth and show no maximum, and the 
vapour pressure curves likewise show no minimum, 
the authors conclude that, contrary to the opinion 
of fieri and Schwebel (J., 1922, 399 a), no molecular 
addition compounds can bo formed between these 
substances. — G. F. M. 

Cresols; Formation of addition products of 

with ether, oJcohol, acetone, benzene, etc. E. 
fieri and W. Schwenel. Z. angew. Chem., 1922, 
35, 398. (Cf. supra.) 

The authors maintain their view that molecular 
compounds are actually formed between cresols and 
alcohol, ether, etc. In the first place the vapour 
pressure of the more volatile substance in the 
mixtures is notably less than theoretically required, 
and^ if dissociation occurs at all, a vapour pressure 
minimum is not necessarily to he exacted when 
molecular compounds are formed. Further, in 
regard to viscosity, the formation of molecular 
compounds does not necessarily cause a maximum 
in the viscosity curve, as the viscosity of the com- 
pound may be less than that of its components, 
and lastly. the substitution of anisole for cresols 
in the above mixtures, removed the abnormality 
in behaviour of the latter. — G, F. M. 

l.^Vimethylnaphtkalene ; Hydrogenation of . 

F. Mayer and T. Schulte. Ber., 1922, 55, 2164 
—2167. 

1.6-DiMBTHYi.NAPHTHAiENE is Tcduccd by sodium 
and boiling amyl alcohol to A'^-5.8-dihydro-1.6- 
dimethylnaphthalene, b.p. 118*^ C. at 10 mm., sp. 
gr. 0*9700 at 16® C. if the dihydro compound is 
reduced with hydrogen in aqueous alcoholic solu- 
tion in the presence of palladium, 5.6.7.8.-tetra- 
hydro-1.6-dimethylnaphthalene, a colourless liquid, 
b.p. 110® — 111® C. at 10 mm., sp. gr. 0 9487 at 16® C., 
is obtained, which is stable towards bromine and is 
oxidised by nitric acid to benzene-1. 2. 3-tricarb- 
oxylic acid. On the other hand, if l.O^imethyl- 
naphthalene is reduced at 240® C. and 20 — 25 atm. 
pressure in the presence of a nickel catalyst it gives 
a mixture of 1.2.3.4-tetrahydro - 1.6 -dimethyl- 
naphthalene • and 5.6.7.8-tetrahydro-l .6-dimetbyl- 
naphthalene, which is oxidised by nitric acid to a 
mixture of benzene-1.2.3- and 1.2.4-tricarboxylic 
acids. — H. W. 

l.^VihydroxynaphihalenedieaThoxylic acid. F. 

Hemmelraayr. Monatsh., 1922, 43, 61—65. 

The dicarhoxylic acid which is formed when 1.5- 
dihydroxynaphthalene is heated with potassium 
bicarbonate under pressure is probably the 2.6-di- 
carboxylic acid, since it gives a dinitro-derivative 
from which the carboxyl-gronps are easily displaced 
by reagents. (Cf. J.C.S., September.)— C. K. I. 

Calciurn sulphate - Solubility of in presence of 

colcium henzenesvlphonate. E. Mameli. Giom. 
Chim. Ind. Appl., 1922, 4, 293—296. 

milk of lime or chalk or marble is used as a 
means of separating sulphonated products from the 
sulphonating mixture the products are sometimes 


contaminated with calcium sul^diata to a 
extent than would be Bxpenments 

showed that in presence of increasing quantities of 
calcium or sodium beiizenesulphoxiate the solubility 
of calcium Bnlphate in water increases up to a 
certain point, beyond which no further change is 
produced. Thus, in this direction, calcium ben- 
zenesulphonate behaves in the same way as salts 
having no ion in common with calcium sulphate. 
This l^haviour may be explained by assuming that 
calcium benzenesulphonate undergoes dissoma^m 
into intermediate ions, such as CeHjSO.Ca -*■ and 
CeH^SOj", both different from those of the sul- 
phate. The solubility of pure calcium benzenesul- 
phonate in water in g. p€r 100 c.c. of solution ia 
1*766 at 0®, 2*001 at 10°, 1*968 at 15®, 1*844 at 20® 
1*211 at 30®, and 0*410 at 40® C.— T. H. P. 

Benzol recovery. Engelhardt. £iee lU. 

Phenols from loto^temperature tar for wood pre- 
servation. Peters. See IX. 

Phenol in trade liquors. See XIXb. 

Nitration of aromatic substances. Davis. See 

WTT ^ 


Patents. 

Coal tar; M^ethod of and apparatus for separating 

water from . Bismarckhuttc. E.P. 163,011 

6.5.21. Conv., 6.6.20. ’ 

A VERTICAL cylinder of greater length than diameter 
is provided with a conical bottom having an outlet 
valve at its apex, and contains in the lower portion 
a cylindrical tar container spaced from the outer 
vessel and provided with conical ends. The apex 
of the bottom cone opens directly into the outer 
vessel, and the apex of the top cone is connected 
with a short, upright open tube. The tar in the 
container is heated by a heating coil, and is forced 
thereby through the tube at the top and projected 
against a plate, inclined slightly to the horizontal, 
at the top of the outer vessel. Water present in 
the tar creeps up the plate, Bows over the higher 
edge, which is spaced from the wall of the outer 
vessel, and drains out of the apparatus, while the 
tar Bows down the walls of the vessel and returns 
to the container through the opening at the Attorn. 
After heating tar in the apparatus for 20—24 hrs. 
at 50®^ — 65® C., the water content is reduced to 
about 3 — 4%, — L. A. C. 

Naphthalene; Process for the purification of . 

The Barrett Co., Assees. of D. F. Gould. E.P. 

172,937, 15,11.21. Conv., 15.12.20. 

Crude naphthalene is agitated at about 85® C. with 
water or other immiscible liquid until an intimate 
mixture is obtained, and the mixture is then 
agitated slowly, with gradual cooling, e.g., by the 
addition of cold water or other means, to about 
65® C., whereupon the water and oily impurities 
are removed by filtration. — L. A. C. 

[^AroTJiaticlhydrocarbons ; Oxidation of . F. W. 

Atack. E.P. 182,843, 9.2.21. 

Catalysts consisting of or containing titanium 
compounds, e.g., the oxide, are us^ in the oxida- 
tion of aromatic compounas, e.g., of naphthalene 
to phthalio acid, and of anthracene to anthra- 
quinone. A mixture of the hydrocarbon vapour 
and a large excess of oxygen, or gases containing 
it, is passed over the catalyst at ^®— 506® C. 
The addition of, e.g., 2% of oxides of nitrogen, to 
the gases promotes oxidation, while the addition 
of up to of steam diminishes charring and 
facilitates the regulation of the supply of th® 
hydrocarbon.— L. A. C. 
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Phthalimide; Mamtfatture of — — . British Dyo. 
staffs Corp., Lid., A. 0. and S. J. Qreen. E.P. 
183,044, ra.7.2l. 

a.NmMNAra(THSLn«B is directly oxidised by air or 
oxygen in the presence of a suitable oatal^t, such 
as pumice impregnated with an oxide of vanadium 
or molybdenum, and heated to 300*— 400° C., the 
main product of the oxidation being phthalimide 
in a yield upwards of 60^ of- that theoretically 
possible. The operation may be conducted by pass- 
iflg hot air over nitronaphthalene heated at 1M° — 
130° O., and thence through an iron tube contain- 
ing the catalyst. Phthalimide is condensed in small 
colourless needles in a large well-cooled receiver, 
and a small quantity of phthalic anhydride which 
is also formed, being more volatile, may be collected 
in a second receiver.— Q. F. M. 

Sulphonating carbon compounds; Process for -. 

A. R. Grob and C. C. Adams, Assrs. to E. I. du 
Pont de Nemours and Co. U.S.P. 1,422,684, 
11.7.22. Appl., 30.8.20. 

OaoANio compounds are lulphonated by treatment 
with sulphur trioxide in a medium of liquid sulphur 
dioxide. — ^L. A. C. 

5.10- Dihalogenanthraeene ~P- monosulphonic acid ; 

Manufacture of . K. Schirmacher, Assr. to 

H. A. Meta. TT.S.P. 1,422,889, 18.7.22. Appl., 
23.10.20. 

9.10- DlHAI.OGBNANTHUACENB-/3-MONOStn.PHON10 acids 
are prepared by treating a 9.10-dihalogenanthra- 
cene with fuming sulphuric acid in the presence of 
an indifferent agent. — L. A. C. 

fhionapMhene ; Production of from coal-tar. 

Gee. f. Teerverwertung m.b.H. G.P, 350,737, 
8.7.19. 

Nafhthalenb obtained from coal-tar is treated 
with sodamide, with sodium in the presence of 
smmonia, or with sodium alone, and the sodium 
compound of thionaphthene formed thereby is 
separated from naphthalene and hydrolysed by 
treatment with water. — L. A. C. 

si/m.-Octohydroanthracene; Preparation of . 

Preparation of sym.-octohydrophenanthrene. 
G. Schroeter, and Tetralin G. m.b.H. G.P. 
(a) 352,721, (s) 352,719, 5.9.20. 

(a) Pubb anthracene in the form of colourless 
crystals of m.p. 214 C., prepared by twice re- 
crystallising commercial anthracene from solvents, 
such as tetra- or decahydronaphthalene, cyclo- 
hexanol, or isopropyl alcohol, which have been 
treated to remove catalyst poisons, and su^ 
sequently washing the crystals with alcohol, is 
treated, either molten or in solutiom with hydrogen 
in the presence of a catalyst. For example, a 
solution of pure anthracene in tetrahydronaphtha- 
lene is treated with hydrogen, with agitation, at 
180° — 200° C. under a pressure of 10 — 15 atm., in 
the presence of a small quantity of reduced nickel 
precipitated on fuller’s earth, until 4 mA. of 
hydrogen has been absorbed. After separation of 
the catalyst, aym.-octoliydroaathracene, m.p. 72° — 
73° C., b.p. 160° — 182° 0. at 11 mm., is separated 
from the solvent by distillation under reduced 
pressure, (a) Commercial phenanthrene is purified 
by agitation for 1 — 2 hrs. at 180° — 190° C. with 
finely divided or low-melting metals or metal com- 
pounds, such as sodium, potassium, copper filings, 
pyrophoric iron or nickel (prepared by reducing 
the corresponding oxides in a current of hydrogen), 
sodamide, or calcium carbide, with subsequent dis- 
tillatioa in vacuo. It is then converted into 
sym.-octohydrophenanthrene by treatment with 
hydrogen in the presence of reduced nickel as 
catalyst at 180° — 220° C. under a pressure of 15 — 20 


atm. until 4 mols, has been absorbed. The product 
la purmed by sulphouation, recrystallisatjon of 
salts of the sulphonie acid produced, and sub- 
^uent decomposition of the sulphonk acid by 
beating with dilute hydrochloric acid. sym.- 
Octohydrophenantbreue, m.p. 16-7° 0., b.p. 

167‘5° C. at 13 mm., and sp. gr. at 20° c! 10^| 
can Im used for the preparation of morphine 
alkaloids and similar compounds. — ^L. A. C. 

Tars or oils; Process ond apparatus for the distilla- 
tion of - — . E. Blumner. E.P. 182,868, 29.3.21. 
Seb G.P. 340,991 of 1920; J., 1922, 407 a. (Reference 
is directed, in pursuance of Sect. 7, Subject. 4, of 
the Patent* and Designs Acts, 1907 and 1919, to 
E.P. 8336 of 1909, 116, 304, and 141,223.) 

Catalysts for hydrogenation : G.P. 352,439. See XX. 

IV.-COLOUMNG HATTEBS AND DYES. 

Coupling reactions; Mechanism of . II, 

l-S-Naphthosultam and its N~methyl derivative 
as azo components. W. Konig and K. KShler. 
Ber., 1922, 55. 2139—2149. 

The power of aromatic acyflamines to couple with 
reactive diazo compounds with the formation of 
normal azo compounds has been attributed to their 
ability to react in the enolic form, Ar.N:C(0H)R 
and Ar.N:SR(:0).OH (cf. J.^ 1921, 428 a). This 
hypothesis is now abandoned since the methyl ether 
/SO, 

of 1.8-naphtho8ultam, CjoH,C | couples with 
^N(CH,) 

diazo compounds in mnch the same manner as 

1.8- naphthosultam. {Cf. J.C.S,, Sept.) — H. W. 

'i.^Naphthosvliain~4:^sxdpho'nic acid and ceT^ain of 
its derivatives. W. Kbnig and J.*Keiil. 

1922, 55. 2149— 2155. 

1.8- NAPHXHOsuLTAM4-8tJLPHONio acid, prepared by 
the action of phospboryl chloride on potassium 
a-naphthylamine^.S-disulphonate at 145° C. or 
from sulphuric acid monobydrate and naphtho- 
sultam alone or in the presence of glacial acetic 
acid, is much lees re.'ictive towards diazo compounds 
than the unsubstituted naphthoeultam or «- 
naphthoW-sulphonic acid. The tendency towards 
the formation of o-sulphamino dyes is considerabfty 
lees than towards the formation of the analogous 
IMlerivatives and very much less than towards the 
production of o-hydroxyazo dyes. {Cf. J.C.S., Sept.) 

— H. W. 

PyjrazoleanthTone Yellow; Constitution of . F. 

Mayer and R. Heil, Ber., 1922, 55, 2155—2164. 
Analyses of Pyrazoileanthrone Yellow (G.P. 255,641 ; 

J.. 1913, 356), which is obtained conveniently in an 
asn-free condition by the hydrolysis of its dibenzoyl 
derivative with sulphuric acid, agree with the 
formula, CagHj,OjN* or CagHi^OjN^, according to 
which two molecules of pyrazoleanthrone are united 
with loss of four or two atoms of hydrogen. The 
formation of a potassium salt, of mono- and di- 
benzyl (or substituted benzyl) derivatives and of 
a dibenzoyl compound proves that the replaceable 
hydrogen atoms of pyrazoleanthrone are retained in 
the new dye. The latter is extraordinarily resistant 
towards oxidation and only yields anthracene when 
distilled with zinc dust. Substituted pyrazolean- 
thrones can be converted into derivatives of 
Pyrazoleanthrone Yellow if substituents are present 
in positions 3 enr 4, but when the substituent is 
present in position 8 either a dye is not produced 
or the eubstituent is removed during the process. 
The tinctorial properties of the dye indicate that 
it is allied to Flavanthrene. {Of. J.C.S., Sept.) 
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[Anthraguinone $eriei;'] DoMt de«om|>o«itiofi [tA 

the 1 catalysed by copper.' E. Kopetacbni and 

H. Wieuer. Monatsb., 1922, 43, 

When l-cbloro-S-aminoantbraqninoneis boiled with 
an excess of dimetbytaniline with addition of a 
email amount of copper powder or cupric acetate, 
a good yield of 2-aminoantbraquinone is produoed, 
but, if potassium carbonate be added in addition to 
the copper powder or cupric acetate, or, if the 
dimethylaniline be replaced by monomethylaniline, 
2>aminoantliTaquinone is not obtained, although 
indanthrene and flavanthrene can be recognised 
amongst the products. {Cf. J.C.S., Sept.) 


Thiazole derivatives of the anthraquinone series; 

New mode of formation of . E. Kopetschni 

and H. Wiesler. Monatsh., 1922, 43, 81-^7, 
Both 2-amino>l-inercaptoanthraquinone and 2.2^> 
diaminodianthraquinone>l.r-disulphide^ on heating 
with aqueous or alcoholic ammonia, give 2-amino> 
anthraquino-l-thiazOle, which does not give a vat 
with hydrosulphite. Anthraquino-l-thiazole and 
3 -chloro- 2 -aminoanthraquino-l-thia 26 le were pre- 
pared in a similar way. — C. K. I. 

ThiazoUs. ^-p-Tolylbenzothiazole, dehydrotkio-p^ 
toluidine, and some related compounds. M. T. 
Bogert and M. Meyer. J. Amer. Cbem. Soc., 
1922, 44, 1568—1572. 

2-p-ToLrLBEXZOTHrAZOLE, C«H 4 <^ ^ C^HdCH,) 

m.p. 85® C., is obtained by fusing p-toIaniUde with 
sulphur or (preferably) by the oxidation of thio-j^ 
toianilide in alkaline solution with potassium ferri- 
cyanide. In contrast to the phenyl derivative, it is 
practically odourless when dry. The corresponding 
nitro and amino compounds are described, as well 
as various azo dyes from the latter. Dehydrothio- 
2 >-toluidiiie readily vields a benzylidene derivative, 
m.p. 193® C. (corr.) ; it is converted by Skraup’s 
reaction into ^methylb€nzothiazolyl-2.^uino4ine, 
m.p. 147° C. (corr.). Biazotised Primuline couples 
on the fibre with benzoyleneurea (2,4-dihydroxy- 
quinazoline), giving on unmordanted cotton 
yel'lowish-brown shades of good fastness to acids, 
alkalis, or bleach, but quite fugitive in daylight. 
(Cf. J.C.S., Sept.)— H. V.^ 

Patents. 

Azo dyestuffs; Manu/aefure of new copper com- 
pounds of substantive . Farbenfabr. vorm. 

F. Bayer und Co. E.P. 165,083, 13,0.21, C^nv., 
14.6.20. 

The dyestuffs desoribed in E.P. 144,310 (J., 1^1, 
638 a) formed by combining 1 mol. of 5,5^-dihydroxy- 
2.2'-dinaphthylamine-7.7'-di8ulphonic acid with 1 or 
2 mols. of o-aminobenzoic acid or its derivatives, 
such as 4-chloro-2-aminobenzoic acid, are treated 
with compounds of copper, whereby new substantive 
dyestuffs having a greater affinity for cotton, and 
giving clearer shades, of excellent fastness to light 
and ironing are obtained. For example, 757 pts. 
of the dyestuff obtained from 2 mols. of 2-amino- 
benzoic acid and 1 mOl. of 6.5^-dihydroxy-2.2'- 
dinaphthylamine-T.T'-disulphonic acid is dissolved 
in Imt water and treated with a hot solution con- 
taining 499*4 pts. of copper sulphate, and after 
neutralising with sodium carbonate, the copper lake 
formed is separated and dried. It yields red-violet 
shades on cotton. — A. J. H. 

Disazo dyestuffs; Manufacture of secondary 

KaUe und Co., A.-G. G.P. 352,364, 12.6.14. 
CoHPOUNDS prepared by the action of aromatic 


bydHzines and sulphites on v^inoaso- or p^hydr- 
oxyaso o<^potiBdB are treated with alkalis and tiien 
with oxidising a^nts, whefe^ the h^^aao groups 
are oxidised, yiehlmg dyestnfis containing at least 
2 azo groups, R.N,.Ar.NH.NH.R'-*-B.N,.Ar.N,.R' 
(R and R'=the residue of a diaao compound and 
an aromatic hydrazine respectively, and' Artran 
aryl group). Oxidation, by treatment with tiie 
calculated quantity of a persulphate or hi^ochlorite, 
can be effected on the fibre, oxidation being finished 
when spotting with acids has no effect on we shade 

— L. A. C. 

Cotton dyes. H. Jordan, Assr. to The Grasselli 
Oiemical Co. U.S.P. 1,422,866, 18.7.22. Appl, 
27.9.19. 

See G.P. 339,183 of 1915; J., 1921, 731 a. 
Oil-soluble dyestuffs. E.P. 182,497. See XIII. 


V.-FIBBES; TEXTILES; CELLULOSE; 
PAPEB. 

Wood cellulose and cotton, cellulose; Comparison of 

. 8. A. Mahood and D. £. Cable. J. Ind. 

Eng. Chem., 1922, 14, 727—731. 

A liARGB number of samples of wood oellufose and 
cotton cellulose, varying from the raw material to 
severely cooked and highly Meached pulps, were 
tested for matter soluble in water and in alkali, 
acetic acid by hydrolysis, ether-soluble matter, pen- 
tosans, furfural!, lignin, )3-, and y-cellulose, etc. 
It was found that the wood-cellulose moet nearly 
approaching cotton-cellulose is obtained by re^^ook- 
ing ‘‘easy bleaching*’ sulphite pulp with soda, and 
bleaching with 2% of ble^b. Such treatment, how- 
ever, is uneconomic owing to the low ^iela. To 
prepare wood cellulose suitable for esterification it 
seems probable that acid cooking is preferable to 
allkali cooking, and that bleaching is a very efficient 
method of removing non-cellulose material. It is 

S ' ' >nabie whether wood cellulose for this purpose 
be expected to conform to specifications for 
cotton ceillulose in view of radical differences iu 
chemical composition. — C. I. 

Jute half-stuff and beaten pulp; Changes during 

storage of . E. W. L. Skark. Papierfabr., 

1922, 20, 881—886, 917—922, 967—962. 

The colour and character of jute half-stuffs differ 
considerably according to whether the bagging has 
been boiled with lime or with caustic soda and 
according to the degree of digestion. Bagging 
boiled with time hlea^es to a bright vellow colour, 
whereas that boiled with caustic swa has a dull 
brownish-yellow colour unless the degree of diges- 
tion has been so complete that a full white is 
obtained. The behaviour of the different types of 
half-stuff in the beating operation may be influenced 
by the length of time the material has remained in 
the drainer chests. This influence has been studied 
by determination of the rates of draining of tho 
beaten stuff by the author’s method (J., 1913. 1103; 
1922, 9 a). Taking half-stuffs prepared by coiling 
with lime, whether boiled for a sWt time with a 
little lime or a long time with a large quantity, 
little or no difference could be detected in the be* 
baviour of the pulps in beating, and prolonged 
storage in the drainers had little influence, la the 
case of half-stuff lightly boiled with caustic soda, 
the colour of the bleachra pulp, alreuly duller than 
that of the jute boiled with lime, tended to become 
still duller during storage. In this case the 
influence of prolonged storage on the jbei^ng 
perceptible. With jute boiled for a longer time and 
with a more concentrated caustic soda solntioDi the 
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influenoe of atorara on the heatiM qualitieel^M 
pronouiKseii, in i£at the half-sins .became more 
“ meXov ” and irorked much “ softer *’ in the beat- 
ing. This beneficial influence of storam, however, 
reaves a maximum after 2 — 3 we^, and no 
further mellowing is obtained bjr more prolonged 
storage. Jnte boiled with caustic soda with the 
addition of sodium sulphide is capable of being 
bleacW to a full white; the meUowing influence of 
storage is observed also in this case. Storage of the 
full; beaten pulps in the stnA-cbest in the presence 
of a large excess of water was also found to have a 
powerful “ softening ” influence, such that the 
pulps became progressively slower in draining on 
the wire until destructive putrefaction set in. This 
change was more rapid the greater the original 
degree of beating, — J. F. B'. 

Bushes as material for board making. C. tihlemann. 

Papierfabr., 1922, 2«, 962—965. 

Bulbushbb (Typha) and common reeds {Phrag- 
mites) in the mix^ condition, as harvested, are 
being utilised at Freiberg, Saxony, as raw material 
for millboards and various types of cardboards, 
photomicrographs of the pulps show that the diges- 
tion and separation of the ultimate fibres and 
vessels are complete, and with a yield of over 30% 
of useful pulp the economic conditions are stated 
to be favourable. The manufacture of white print- 
ing papers has not yet been undertaken, but the 
possibilities are promising. — J. F. B. ^ 

Lignin and lignosvlphonic acid; Oxidation of methyl 

ethers of . E. Heuser and S. Samuelsen. 

Ceilulosechem., 1922, 3, 78 — 83. 

By repeated treatments with methyl sulphate and 
10% sodium hydroxide at 65“ — 70° C. the metboxyl 
value of lignosulphonic acid was raised from 13 07 
to 25'43% and that of lignin isolated by Willstatter 
and Zechmeister’s method (c/. J., 1913, 822) from 
14-15 to 26 05 % . These methoxylated products were 
oxidised by alkaline permanganate cold and at 90“ 
C., also by alkali peroxide at 45° C., in the hope of 
obtaining some oxidation product having a consti- 
tutional relationship to the original lignin. Nothing 
characteristic, however, could bo isolated. In the 
oxidation of methyl-lignin by alkaline permangan- 
ate, only 55-65% of the original carbon could be 
accounted for, ^-76% in the form of carbon dioxide 
and 10-69% in the form of oxalic acid. Volatile 
acids calculated as acetic acid amounted only to 
0 9% of the material taken. (Cf. J.C.S., Sept.) 

— J. F. B. 

Unfermented sugars in spent washes from sacchari- 
fied wood. Pringsheim. See XVIII. 

Patbnis. 

Kapok and other fibres; Method to render 

incombustible. jB. C. Vails. U.S.P. 1,422,242, 
11.7.22. Appl., 1.6.20. 

Kapok and other fibres haring an impermeable 
outer cuticle are rendered permeable by treatment 
with a volatile solvent of low boiling point, such as 
alcohol, and are then rendered fireproof by treat- 
ment with ammonium phosphate. — A. J. H. 

Cellulose material [plastic masses]; Manufacture 

of . Koln-Bottweil A.-G. E.P. 156,095, 

22.12.20. Conv., 30.12.19. 

XiTBocsLLTTLOSB is mixed -with tri-orthocresyl ester 
(phosphate) and p-toluenesulphonic acid amyl 
ester, with the addition of materials, such as cork, 
sawdust, peat and suitable colouring or filling 
substonces, and the whole is pressed or rolled while 
hot into an integral mass which can be used for 
floor covering etc. (Reference is directed, under 
Sect. 7, Subject. 4 , of the Patents and Designs 
Acts, 1907 and 1919, to E.P. 164,167.>— J. F. B. 


Bait fibres; Betting process for . A. Heiwog 

and P. Krais. G.P. 346,828, 22.1.21. 

In a warm water retting process with slow circula- 
tion of the retting water, alkali carbonate or bi- 
carbonate or a mixture of the two is added to the 
retting water so that this is kept neutral or fainti; 
alkaline. — H. C. B. 


Artificial threads, films, and plastic material; Pro- 
cess for manufacturing . R. J. Lofiler. 

«.P. 346,832, 16.10.19. 

The Ugnoproteina obtained from proteins and 
sulphite-eeUnlose waste lye are added to solu- 
tions of cellulose compound and the mixture spun 
or moulded, precipitated, and hardened. ^ Alter- 
natively, one component of the lignoprotein may 
be added to the cellulose solution and the other to 
the precipitating bath. Fats, oils, dehydrating 
agents, or filling materials may be incorporated 
with the lignoproteins. To obtain a patent leather 
finish by means of the lignoproteins they are dis- 
solved in ammonia and if necessary coloured. 


MMboard and similar substances ; Manufacture of 

lousing tanyard re/ujc]. A. T. Masterman. 

E.P. 182,884, 6.4.21. 

Waste wattle bark or other tanyard refuse is 
crushed for 20 to 30 mins, in an edge mnner in the 
presence of a solution of sodium carlmna-fce or other 
alkali, and then, after admixture with about 20 — 
30% of waste paper pulp, is beaten for about 2 hrs. 
with water at 45“ — 50“ C. Engine siae and alum, or 
gelatin alone, are added to the pulp during the 
beating process, and after leaviim the beater the 
pulp is manufactured into boara by band or in 
machines. (Reference is directed, in pursuance of 
Sect. 7, Sub-sect. 4, of the Patents and Designs 
Acts, 1907 and 1919, to E.P. 1994 of 1871, 2619 of 
1872, 2672 of 1881, 1004 of 1883, and 9571 of 1900.) 

— L. A. C. 


Dehydrating plastic and other materials [e.p., 

paper]; Method of . B. J. Marx. E.P. 

183,097, 1.3.22. 

A SHEET of the material, e.g., paper, is pass^ over 
a series of suction boxes, each providing a different 
degree of suction and together comprising a con- 
tinuous zone of uninterrupted suction. The amount 
of suction is sufficiently low to avoid the formation 
of any moisture-impeding layer in the material, 
and preferably increases in successive boxes, so that 
superposed layers of the material are successively 
dehydrated. — H. H. 


Paper; Process for sizing in the hollander. 

G. Muth. G.P. 349,595, 15.10.14. 

CouMARONE- and indene-resins or similar products 
are emulsified with alkali resin soaps, or are melW 
with natural resins and the mixture emulsified with 
alkali. For example, 1 pt. of colophony is melted 
with 10 pts. of coumarone-resin and heated untU 
foaming ceases. The mixture is emulsified with 
alkali, ammonia, or sodium silicate solution to form 
a resin-size. The resin soap obtained is consider- 
ably purer than one obtained direct from pine resin, 
and is so readily soluble in water that it can bo 
introduced into the holllander without being fir.At 
dissolved. — H. C. R. 


Sulphite-cellulose waste liquor; Process for tveof- 
of . F. Gossel. G.P. 352,624, 25.4.20. 


The neutralised and clarified liquor is evapora^ 
under reduced pressure, with simultaneous oxida- 
tion, objectionable constituents of the lye being 
thus rendered harml^s. The procees may be 
app4ied to 'Ae residue obtained after treatment of 
the lye for the production of alcohol, and the pro- 
duct is suitable for use as fodder. — A. G. 
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Fibrtnu substanceB [jiapcr |mlp] and ikt Itie; 

Apparatus for preumg Uguxi out of . Aktio- 

bolaget Karlstada Meks^eka Vwkstad. E.P. 
162,648, 8.4.21. Conv., 30.4.20. 

Oyeing ceUulose acetate. E.P. 182,830 and 182,844. 
See VI. 

Meaching. G.P. 352,845. See VI. 

Fermentahle sugar from wood. G.P. 351,681 and 
362,773. See XVUI. 

VL-BLEACHING; DYEING; PRINTING; 
FINISHING. 

Mordants. Alumina. W. D. BancroH. J. Phjs. 

Chem,, 1922, 26, 601—^. 

Fbom a critical review of the literature, the follow- 
ing concluaions are drawn: — The actual hydrolysia 
of aluminium salts is greater with salts of weak 
acids, but the apparent hydroly^s may be abnor- 
mally large in sulphate solutions owing to the 
coagulating effect of the sulphate ion on the 
colloidal alumina. Different fibres adsorb alumina 
to different degrees, wool having a much greater 
adsorbing power than cotton, and silk being slightly 
inferior to wool. Owing to this difference in 
specific adsorption, wool decomposes aluminium 
salt solutions which are distinctly acid, whilst 
cotton is effective only in more basic solutions. 
The substance adsorbed and held firmly is colloidal 
alumina. Coagulated alumina may be adsorbed 
to some extent, but it easily rubs off the material. 
It is probable that in all cases alumina is adsorbed 
and not a basic salt. The phenomena may be 
complicated by the fact that the alumina itself 
will adsorb some sulphuric acid, for example, and 
that the wool also adsorbs sulphuric acid. If to 
cotton is added some substance, such as tannin, 
which adsorbs alumina strongly, then the mor- 
danted cotton is able to take alumina from solu- 
tions of aluminium salts which are not decomposed 
by cotton alone. The increase in the adsorbing 
power of mercerised cotton is due to a structural 
difference of the cotton fibre. There is no evidence 
of the formation of any definite compound between 
alumina and silk, cotton, or wool. — J. F. S. 

Textile fibres; Colour absorption from dye liauors 

by . R. Auerbach. Kolloid-Zeits., 1922, 31, 

37—10. 

In view of the difference between the states of 
dispersion of a dyestuff when in laqueous solution 
and when deposited within a textile fibre, the 
colour of the dye liquor and that of cotton or wool 
fabric dyed by means of it, have been compared 
in the case of about sixty basic, acid wool, and 
direct cotton dyestuffs. The determination of the 
shade of the dyed fabric was carried out after 
drying, but it was shown that the wet dyed fabric 
could have been used with but small error. In 
nearly all cases, the fibre had a bathochromic in- 
fluence, but in the case of Chicago Blue R W and 
Wool Blue 5 B, its influence was hvpsochromic. 

—A. J. H. 

Patents. 

Bleaching fibres, textiles, and the like with hypo- 
chlorites; Process for . Zellstoff-fabr. 

Waldhof. G.P. 352,845, 11.5.18. 

Fibeous material, e.g., sulphite-cellulose, is bleached 
by treatment, fir^ with acid and then with alkaline, 
sdlutions of hypochlorites. — L. A. C. 

Dyeing, bleaching and analogous treatment of 

textile fibres: Process of and apparatus for , 

J., T., and J. Brandwood. E.P. 182,575, 8.4.21. 
Textile material in the loose form is conveyed 


thr^^ the machine between two open^woven or 
m^ed, endless trayelling belts, which mny con- 
sist' of brattice doth strengthened by transverse 
fliai stiffening rods. On entering the maohino, the 
oonveyor passes around two cylinders having per- 
surfaces and arranged within a tank con- 
taining dye-liquor. By means of pumps, the 
liquor is drawn inward through the t^tile material 
at one cylinder and forced outward through the 
material at the other cylinder. The conveyor then 
carries the material over the perforated top of 
another tank, where it is subjected to a current 
of air or suitable liquor passing in either direc- 
tion, and then into <a third tanh where it passes 
over the perforated surfaces of two cham^rs, and 
is further subjected to a current of wash water 
in either direction. Beyond this tank^ the two belts 
diverge and the treated textile material is removed 
by means of rotary brushes. This machine is 
suitable for dyeing with sulphur, oxidation, azo, 
or basic dyestuffs.*— A. J. H. 

Cellulose acetate^ or products made therewith; 

Treatment [dj/etng] of . Treatment [dyeing] 

of union or mixed fabrics [containing edlulose 
acetate"]. R. Clavel. E.P. (a) 182,830, 12.1. and 
30.8.21, (b) 182,844, 9.2. and 8.11.21. 

(a) DYBSTuyys of any class containing hydroxyl, 
amino, imino, imido, nitro, nitroso, isonitroso, 
acidylamino, or azo groups, and either no sul- 
phonyl groups, or not more than one sulphonyl 
group*" together with two or more of the above 
groups, are suitable for the direct dyeing of 
cellulo^ acetate products, such as artificial silk, 
films, 'and the like, which have been prepared 
by processes in which depolymerisation of the 
ceUulose molecule has been avoided as far as 
possible. In dyeing with basic dyestuffs, the 
addition to the dye-bath of salts such as mag- 
nesium chloride, stannous chloride, or sine chloride, 
which are capable of forming double salts with 
the dyestuffs, or the use of the dyestuffs in the 
form of these double salts, gives even dyeings fast 
to light and washing. Dyestuffs insoluble in water, 
such as water-insoluble Induline, can be applied in 
aqueous suspension, e.g., in an aqueous foam bath 
prepared as described in E.P. 102,310 (J., 1917, 
80>. After dyeing, the material 1b treated in 
a bath containing formic acid or acetic acid and an 
oil emulsion consisting of olive oil and olive oil soap. 
(Reference is directed, in pursuance of Sect. 8, Sub- 
sect. 2, of the Patents and Designs Acts, 1907 and 
1919, to E.P. 176,535; J., 1922, 325 a.) (b) The 
cellulose acetate present in mixed fabrics contain- 
ing cellulose acetate fibres and other natural or 
artificial fibres is dyed as described in (a), and if 
the dyestuffs employed are not appropriate for the 
other fibres present, the fabric is also dyed with 
another dyestuff appropriate for the other fibres. 
The two dyestuffs may be applied in separate baths, 
or both may be present in tne one bath. — ^L. A. C. 

Dyeing skins, Aairj, and the like; Process for . 

A. G. Bloxam. From Akt.-Qea. fiir Anilin-Fabr. 
E.P. 183,078, 31.10.21. 

See D.S.P. 1,416,646 of 1922; J., 1922, 543 a. 

VIL-ACIDS; ALKALIS; SALTS; NON- 
NETALLIC ELEMENTS. 

Nitric acid; Manufacture of . The V.8. 

Government explosives plant C. Nitro, West 
Virginia. M. F. Chase. J. Incl. Eng. Chem., 
1922, 14, 677-681. 

This plant, erected in 1918, comprised 96 3-toii 
retorts for the decomposition of sodium nitrate. 
The nitre was mechanically handled throughout 
and was dried, before use, in gas-fired rotating 
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steel cylindeirs. ** Bleach ^ts *’ packed with rings 
were interposed between tne pota and condensers, 
in which the condensed acid met the ascending 
vapoura, these and all the condensers and con- 
nexioim being made of acid-resisting iron, l^e 
condense^ consisted of a series of return bends 
cooled with sprays. To each set of 24 retorts was 
connected a seriw of 18 stoneware towers, 16 ft. 
hi^ and 30 in. diam., fed with water for absorbing 
the uncondensed gases. The time of working on 
one charge was 12 hra., the maximum temperature 
obtained in the retorts 250^ C., and the mean 
overall efficiency 92%. — C. I, 

2fitric acid colutiont; Concentrating dilute . 

0. D. Carpenter and J. Babor. Chem. and Met. 

Eng., 1922, 27. 121—124. 

A DCTAILKD series of determinations of the com- 
position of a boiling nitric acid solution and of the 
distillate therefrom during concentration from 
5% HNO, to 68% HNOj in an apparatus from which 
any fractionation is excluded, is given. The quan- 
tity of ^id p^ing over into the distillate on 
simple distillation from 20% up to 55% concen- 
tration is 33*3% of the quantity originally present, 
but on further distillation up to 65% concentration, 
69% of the acid passes over. While two distillations 
to 55% give a recovery of 90% of the acid, two dis- 
tillations up to 65% give a recovery of only 62%. 

It is therefore concluded that in the pre-concen- 
tration of nitric acid by fractionation it is not 
advisable to go above 5^—60% concentration, the 
extra fractionation required to reach 65% l^ing 
out of all proportion to the gain. From the curves ! 
which summarise the above-mentioned data the I 
composition of the vapour above a boiling nitric | 
acid solution of any strength is deduced, llesulta ' 
so obtained are compared with those of Pascal (J., I 
1921, 506a) and of ^rl and Samtleben (J., 1922, * 
461 a), and the apparatus and methods of calcula- 1 
tion of these observers are criticised. — 0. I. j 

Barium sulphuric acid and barium teUnic acid, ! 

J. Meyer and W. Friedrich. Z. physik. Chem., I 

1922, 101. 498—503. 

StriFHUBic acid of 97*86% concentration dissolves ; 
14*91 g. of barium sulphate per 100 c.c, at 25^ C., • 
and from the solution crystals of barium sulphuric i 
acid, H,[Ba(^S 04 )j], separate. Similarly a concen- : 
trat^ solution of sefenic acid dissolves barium ^ 
selenate and deposits crystals of barium selenic : 

acid, H,[Ba(SeOA]- (07. J.C.S,, Sept.)— J. F. S. : 

Nitrogen fixation by the cyanide process. F, E. ; 

Bartell. J. Ind. Eng. Chem., 1922, 14, 699—704. j 
Investigations on cyanide synthesis by the Bucher ! 
process were carried out with 4-in. retorts holding ■ 
8 lb. of briquettes and with 10 ft. by 8 in. con- | 
tinuqus retorts capable of making 7 — 8 lb. of i 
cyanide per hr. It was shown that Bucher’s claim ' 
that serious chemical difficulties did not exist and j 
the precise nature of the coke used made little ; 
difference was justified. Producer gas iSj however, \ 
inadmissible as a source of nitrogen, owing to the , 
harmful effect of carbon monoxide. The difficulty ; 
consists in the close correlation of the mechanical 1 
treatment with the progress of reactions which I 
are easily reversible. A temperature of 1050° C. i 
is best in the retort. The formation of cyanide is j 
most active in the lower portion of tlie retort, i 
but it gradually distils upwards, while in the upper | 
part the carbon monoxiue generated tends to re- } 
verse the reaction. For success it is therefore • 
necessary to maintain such a supply of nitrogen j 
that the partial pressure of carbon monoxide is as ] 
low as possible. The mixture briquetted consisted ■ 
of 60% of petroleum coke, 38% of sodium carbonate, j 
and 12% of iron, previous to the oxidation of the I 
last. The nitrogen used was obtained by the slow I 


Mmbnation of ooke and removal of carbon dfratide 
from the combuation products. A aeries of cost 
estimates based on U.8. prices in 1918 giro the 
cost per lb. of NH. by this process at 27—37 cents. 

— C. I. 


Sodium bicarbonate; Preparation of - E 
Toporesen. Comptea rend., 1922, 175, 268^270. 
A stonr similar to that originally made at 15° C 
(J., 1922, 325 a) of the ^uilibrium of the four 
salts, sodium chloride, sodium bicarbonate, ammo- 
nium chloride, and ammonium bicarbonate, with 
their saturated solutiona has been made at 35° C. 
and 50° C. The geometrical representation of the 
r^ulta obtained by means of a Lo Chatelier 
diagram enables a calculation to be made of the 
theoretical yield, that is to say, the proportion of 
sodium chloride transformable into bicarbonate for 
a solution of any given initial composition. The 
course of the industrial preparation of sodium bicar- 
bonate does not run parallel with this owing to the 
varying temperature of the salt solutions, but never- 
theless the results will indicate whether it is neces- 
sary to add water to the original sodium chloride 
solution in order to avoid precipitation of ammo- 
niuni bicarbonate, or whether more solid salt must 
be added in order to obtain th^ theoretical yield 

— G. F. M. 


Calcium cyanamide; Formation of from 

calcium ferrocyanide. H. Pincass. Chem.-Zeit., 
1922, 46. 661. * 


UN neating hydrated caicium ferropyauide steadily 

for an hour to a maximum temperature of 690° 

7(W° C., a black, magnetic, friable mass is obtained 
which contains no ferrocyanide but about 80—90% 
of the theoretical quantity of calcium cyanamide 
that should be formed according to the equation * 
Ca,Fe(CN).=N,-j-FeC,4-2CaCN,4.2C. With higher 
temperatures and longer heating the yield is greatly 
reduced. No calcium cyanamide is formed by heat- 
ing an intimate mixture of 1 molecule of potassium 
ferrocyanide and 1 molecule of lime at temperatures 
up^ to 1000° C. ; the reaction product contains, in 
this case, only cyanide. — A. R. P. 


Calcium; Determination 
phates. R. Meurice. 

4. 198. 


of in natural phos- 

Ann. Chim. Analyt., 1922, 


The phosphate is treated with mineral acid, the 
silica is removed and the iron and aluminium are 
separated by precipitation as phosphates in acetio 
acid solution. The filtrate is then neutralised with 
ammonia, treated with 20 c.c. of 20% hydrochlorio 
acid and 30 c.c. of 4% ammonium oxalate, warmed, 
and 10% ammonium acetate added at a rate of 
about 30 drops per minute. A granular precipitate 
of calcium oxalate is thus obtained and this is 
collected, washed and ignited as usual. Test 
analyses carried out on known quantities of calcium 
in the presence of phosphates and magnesium sul- 
phate in large excess gave very accurate results. 

— H. 0. R. 


Calcium arsenate manufacture. H. W. Ambruster. 

Chem. and Met. Eng., 1922, 27, 159 — 160. 

In all plants in the United States at present mak- 
ing calcium arsenate, and in those likely to be 
erected in the immediate future, the process used 
consists in oxidising arsenic trioxide with nitric acid 
and neutralising with lime. Earlier plants working 
with small units employed earthenware pots with 
hand agitation and an earthenware aosorption 
tow’er for absorbing nitrous fumes. The more 
modem plants have large silicon-iron nitrating 
vessels with mechanical feed of arsenic and 
mechanical stirrers, and acid-proof brick absorp- 
tion towers. The earlier filter-press and oven for 
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drying the arsenate are replaced by a rotary drum 
dryer which saves much labour while using no more 
steam. — C. I. 

Soluhiliiy of gases in liquids. B. S. Neuhausen. 
J. Phys. Chem., 1922, 26, 568—667. (C/, J., 1922, 
249 a.) 

Tele solubility of ammonia, carbon dioxide, sulphur 
dioxide, and hydrogen chloride in methyl alcohol 
and ethyl alcohol as well as in water can be repre- 
sented by the formula V=K(Po-/Po)^''*, where V 
is the volume of liquefied gas dissolved per gram 
of water, P the equilibrium pressure, <r the surface 
tension, and Po tne vapour tension of the liquefied 
gas at the temperature of measurement. The values 
of K for the three solvents water, methyl alcohol, 
ethyl alcohol are: NH,, 0*49, 0*205, 0*108; HCl, 
1*05, 1*28, 0-979; SO,, 0-012, 0 04, 0 04; CO„ 0 006, 
0-0126, 0‘0103; and the corresponding values for 
1/n are: NH„ 0*69, 0-69, 071; HCl, 0*12, 0*062, 
0*065; SO,, 0-91, 1*20, 1 00; CO„ 0*33, 0 07, 0 055. 

— J. F. S. 

Sodium silicate solutions; Electrolysis of — ; — . 
J, F. Spencer and K. Proud. . KoUoid Zeits., 
1922, 31, 36—37. 

Okthosilicic acid may be prepared by the electro- 
lysis of a solution of sodium silicate in a 

divided cell using a heavy anode current density. 
The cathode employed was a platinum dish of 7-5 
cm. diam. and this contained a small porous pot 
which held the anode, a coil of platinum wire of 
1*80 eq. cm. surface. A current of 9 amps, was used 
and this fell rapidly until no current passed, due 
to the formation of an insulating layer of ortho- 
silicic acid on the anode. On bending the wire 
the deposit fell away and the current again passed. 
The product is glass-like in appearance, entirely 
insoluble in water, and stable in the air.— F. S. 

Reactions in fused salt media. Solvolysis. J. F. G. 
Hicks and W, A. Craig. J. Phys. Chem., 1922, 
26, 563—576. 

Lead, silver, and barium chromates and lead oxide 
when dissolved in molten sodium chloride or an 
equimolecular mixture of sodium and potassium 
nitrates, undergo solvolysis in the same way that 
lead chromate undergoes hydrolysis in water. In 
the nitrate fusion the eolvolysis of lead chromate 
occurs to the greatest extent and that of silver 
chromate to the least. The soilvolysis of lead oxide 
in fused sodium chloride is practically complete at 
870° C. ; that of silver chromate is complete 
at thia temperature and proceeds more rapidly. 
{Cf. J.C.S. Sept.)— J. F. S, 

Selenium dioxide; Preparation of -• — . J. Meyer. 

Ber., 1922, 55, 2082—2084. 

Selenium in quantities of 60 — 75 g. is heated to 
its melting point in a porcelain boat placed in a 
wide hard glass tube; a very rapid current of 
oxygen which has been passed through fuming 
nitric acid is led over it, causing the molten 
selenium to burn with a brilliant blue flame and 
to give a sublimate of selenium dioxide, the purity 
of which increases with increasing rate of flow of 
(aygen. The product, which contains small quan- 
tities of oxides of nitre^en, is purified by being sub- 
limed in the same tube in a current of pure 
oxygen. To avoid loss of material, the tube is 
connected with a doubly tubulated vessel of two 
litres capacity in which the final traces of the 
dioxide are deposited. The combustion of 60 — 70 g. 
of selenium can be effected in about 14 hours. 
{Cf. J.C.S., Sept.)— H. W. 

Carbon tuhoxide; Preparation of — on a larger 
sccie and the ^operties of pure carbon tuboxide, 
E. Ott and K. Schmidt. Ber., 1922. 55, 2126 
—2:30. 

Ca:|||ok suboxide is prepared in 41% yield by lead- 


ing the vapours of diacetyltartaric anhydride^^boil- 
ing under diminished pressure, over a platinum 
wile heated to bright redness. Thb apparatus, 
which permits the manipulation of a ^arge of 
260 g. of the anl^dride fn 6 — 8 hrs., is fully 
figured and described. As regards yield and 
cost of material the process is superior to that 
of Stock and StoltaenMrg (J., 1917, 646) and has 
the further advantage that the carbon suboxide 
80 prepared can be preserved for long periods 
without change in sealed tubes, whereas t^ pro- 
duct obtained with the help of phosphorus pentoxide 
rapidly polymerises, probably owing to the presence 
of traces of phosphorus oxi^. {Cf. J.C.S^ Sept.) 

— H. W. 

Ozone. E. H. Riesenfeld and G. M. Schwab. 

Ber., 1922, 55. 2088—2099. 

By the use of micro-methods the isolation of pure 
ozone has been effected by condensing ozonised 
oxygen in small glass bulbs surrounded by liquid 
air and subsequent fractionation of the dark blue 
condensed liquid (which contains initially about 
30%of oxygen). It has m.p. -250°C., b.p. -112*3° 
C., critical temperature -5° C., density 1*784 at 
-18^ C. Liquid ozone is not completely miscible 
with liquid oxygen at all temperatures, the critical 
temperature of solubility being -158° C. The ex- 
plosive decomposition of ozone is extremely sensi- 
tive to catalytic influences, but if these are excluded 
it is unexpectedly stable. According to War- 
burg’s calculation, the half-life period or pure ozone 
at 16° C. is 167 hrs.. whereas it is found that under 
certain conditions a period of several wee^ elapses 
before decomposition has proceeded to this extent. 
No evidence of the existence of Harries’ oxozone 
has been obtained. {Cf. J.C.S., Sept.)— H. W. 

Patents. 

Sulphuric acid; Method of and apparatus for the 

manufacture of . A. Helbronner and P. 

Pipereaut. E.P. 157,281, 10.1.21. Conv., 29.4.18. 
The cooling action of the chamber walls in the usual 
lead chamber process is essential for the normal 
reaction in this process, which consists of the forma- 
tion and decomposition of nitrosylsulphuric acid. 
Intensive working, however, involves the formation 
of nitrogen peroxide and nitric acid and for the 
reaction with these compounds as oxygen-carriers 
cooling is not required. An apparatus designed 
for intensive working consists of a series of cells 
of volvic lava arranged in an ascending cascade, 
with the hot burner gases entering at the bottom. 
The lower ones serve simply as a concentrator. 
Nitric acid is introduced into the sixth, and nitrous 
vitriol, dilute acid and water into the eighth cell. 
After passing through 22 cells the gases pass up 
water-cooled vertical lead pipes to a series of 6 
towers of small diameter in which condensation is 
completed and thence to a Gay Lussac tower. — C. I. 

Chlorosulphonic acid’ Method of making . 

T. L. Briggs (I. M. Briggs, extrix.), Assr. to 

General Chemical Co. U-STP. 1,422,335, 11.7.22. 

Appl., 4.10.21. 

Controlled volumes of hydrochloric acid and “ con- 
tact gas ” (gas from the contact process of making 
sulphuric acid) are passed through a mixing 
chamber and thence through a long passage of 
restricted diameter. The liquid chlorosulphonic 
acid is withdrawn. — A. G. P. 

Phosphoric acid; Process of producing . E. W. 

Guernsey and J. Y. Yee. 11.6.?. 1,422,699, 11.7.22. 

Appl., 28.6.21. 

Fbosphatb rock, silicious material, a;^ carbon- 
aceous material are intimately mixed inj^h pro- 
portions that the molecular ratio of the combined 
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calciim oxide to the silica will be 1:1. The mixture 
is made into hrique^es' and heated at a tempera- 
ture not exceeding ^at of incipient clinkering 
until all the phosphorus has been expelled. The 
phosphorus is recovered in the form of oxides. 


[Hydrochloric acid; Manufacture of in process 

for the'] extraction of potassium compound. W. 
Qlaeser, Assr. to Potash Extraction Carp. tJ.S.P. 
18.7.22. Appl., 7.6.18. 

Calcium chloride is heated with alunite in the 
presence of steam, and the hydrochloric acid evolved 
is collected. — It. A. C. 

nitrogen oxides; Hecovery of . Farhw. vorm. 

Meister, Lucius, und Briining. G.P. 298,845, 
22.9.15. 

Nitrogen oxides are recovered from the gases pro- 
duced by the catalytic oxidation of ammonia by 
passing the gases through coolers; the gases pass 
throu^ the coolers in less than 1 second. — A.. B. S. 

Ammoniaj^Process for manufacture of . Norsk. 

Hydro-Elektrisk Kvaelstofaktieselskab. E.P. 
159,878, 1.3.21. Conv., 9.3.20. 

In the synthesis of ammonia, using iron, nickel, 
cobalt, cdiromium, or manganese, as contact sub- 
stances, alkali cyanides are employed as activators. 

— H. R, D. 


Ammonia; Synthesis of . L’Air Liquide, Soc. 

Anon, pour I’Etude et VKxploit. dea Proc. G. 
Claude. E.P. 160,811, 29.3.21. Conv,, 30.3.20. 
The reacting gases are preheated by contact with 
the wall of the chamber containing the catalyst, the 
thermal conductivity of the wall being of such 
value that under normal working conditions the 
gases reach the catalyst at the lowest temperature 
permitting of the normal maintenance of the 
reaction. To attain the desired object the tube 
containing the catalyst is made of material of low 
thermal conductivity or of steel covered with heat- 
insulating material. The process is especially 
applicable when very high pressures ar^ 0 

Magnesium chloride; Manufacture of , V, M. 

Goldschmidt. E.P. 161,165, 9,3.21. Conv., 
29.3.20. 


M.\gnesium oxide is chlorinated in the presence of 
sulphur or sulphur chlorides free from oxygen at 
200°— -500° C., according to the following equation; 
2MgO+2a,+S=2Mga,+SO,. 

— H. R. D. 


Aluminium oxide; Process of reducing Qfo form 

carbide or aluminium aZIoj/s]. L. Burgess. E.P. 
182,609, 27,4.21. 

Aluminium oxide or material containing it, e.g.j 
bauxite, is intimately mixed with a piwty carlwn- 
aceous material, such as pitch or tar, with or with- 
out the addition of further solid carbonaceous 
matter, and the mixture is coked, whereby finely 
divided aluminium oxide is obtained intimately 
mixed with carlx>n. This matrix is broken up and 
packed around carbon electrodes between which an 
«^rc is produced, whereby aluminium carbide is 
formed. Products containing varying nercentages 
of metallic aluminium or aluminium alloys or car- 
bides of other metals may be obtained by varying 
the quantity of car^n and adding other oxides to 
the original mixture. — A. R. P. 


Caustic soda; Manufacture of . Courtaulds, 

Ltd., and R. O. Jones. E.P. 182,661, 11.8.21, 
Oausticisino is in two stages according to 

the equations, 

Ca(OH).+Na,CO.;:2NaOH+CaCO„ and 

Ca(Oj|l)>^ap5,-hxH,Oir 

aNaOH+Na.OO.,CaOO„xH.O 


In the first sta^ the concentrations are so <di 08 en 
that little or no double carbonate is formed, and 
after completion of this stage the Hquw is 
separated, preparatory to the second stage, when 
more sodium carbonate and lime are added to the 
liquor and a further conversion to caustic soda 
takes place. In this manner a liquor is readily 
obtained containing about 20% of caustic soda 
and 6% of sodium carbonate. — ^H. R. D. 

Alkali hydroxides: Production of from alkali 

sulphates. K. Kaiser. G.P. ^2,714, 20.4.20. 
Alkali hydroxides are produced by passing a 
mixture of hydrogen and steam ov^r heated alkali 
sulphate. A substance, such as calcium hydroxide, 
which evolves water on heating, or a metaUio oxide, 
such as ferric oxide, which is reduced by hydrogen, 
may be added to the sulphate. Alkali carbonate 
may be produced in a similar manner by adding 
carbon monoxide to the mixture of hydrogen and 
steam. — A. B. S, 

Ammonia-soda process; Method of conducting the 

. E. E. Arnold, and P. St. ^air, jun., Assrs. 

to The Nitrogen Corp. U.S.P. 1,423,510, 25.7.22. 
Appl., 11.3.20. 

A COMPRESSED gas 18 expanded in proximity to, but 
separated from, a body of ammoniated brine, to 
absorb the heat generated by the reactions in the 
ammonia-soda process. — H. R. D. 

Caliehe; Treatment of [for extraction of 

sodium nitrate], W. Broadbridge, B. Edser, 
and W. G. Sellers. E.P. 182,859, 9.3. and 6.9.21. 
In existing methods of extraction of caliche an 
incomplete yield is obtained because it is only 
possible to crush the crude material coarsely, 
otherwise slimes are produced which can neither 
be settled nor filtered. If, however, such slimes 
are agitated with aeration, especially with addition 
of a flocculating agent, they are capable of filtra- 
tion. Suitable flocculating agents are fatty acids, 
soap, wood tar, glue, and sodium silicate or alumi- 
nate, and the quantity required may be no more 
than li lb. per ton of flnished nitrate. The hot 
liquor passes down throu^ a mass of caliche, 
crushed as finely as desir^, resting on the false 
bottom of the extraction vessel, then upwards 
through the adjacent stirring vessel, to which the 
flocculating agent is added, and then back to the 
extractor. The circulation is continued until the 
bottom liquor is clear, the caliche itself acting as 
filter, A number of such pairs of apparatus are 
combined in a set in the usual way. The residues 
may be washed as desired if the surplus water in- 
troduced is afterwards evaporated. — 0. I. 

Sulphate of ammonia; Neutralisation and drying 

of . G, Weyman. E.P. 183,089, 1.12.21. 

Powdered dry ammonium carbonate is fed mechani- 
cally into the centrifuge during the drying of the 
acid salt, after the bulk of the mother liquor is 
removed. The greater part of the free acid is to 
be found on the Inner surface of the mass of 
crystals and distribution of the neutralising agent 
is assisted by the carbon dioxide evolved, which 
also dries the hot crystals. To avoid corrosion of 
the basket the salt should, he discharged before 
neutralisation is complete, and neutralisation com- 
pleted during discharge. By this process a neutral 
salt containing over 25*50% NH, can he made 
without special drying.— C. I. 

Calcium hypochlorite; Process for production of 

stable compounds of . Chem. Fabr. 

Greisheim-Elektron, H. S. Schultze, G. Pistor. 
and H. Reite. E.P. 182,927, 13.4.21. 

Calcium hypochlorite compounds produced by 
chlorinating calcium hydroxide in water are 
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stabilised by removing th© calcium chloride from 
the crystals of basic calcium hypochlorites or mixed 
basic and neutral calcium hypochlorites, and dry- 
ing the crystals at a temperature up to 110“ C. 
either in vacuo or at ordinary pressure. The crys- 
talline products thus formed contain over 40% of 
available chlorine. — ^H. R. D. 


Colcium carbide; Method of manufacturing . 
W. B. Eogatz, Assr. to Farmers Standard Car- 
bide Oo. U.S.P. 1,422,135, 11.7.22. Appl., 5.5.21. 


The material is fed through the wall of the fur- 
nace and the side crust, above the already molten 
material, but below the top crust.. — H. R. D. 


Sulphur dioxide; Process of gassing liquors vnth 

F. M. Allen, Assr. to General Chemical 

Co. U.S.P. 1,422,327, 11.7.22. Appl., 29.4.20. 


Air is introduced under a pressure not much 
greater than that of the atmosphere into a relativ^y 
small chamber containing molten sulphur. By 
controlling the velocity of the inflowing air the 
temperature of the mixed gases leaving the 
chamber is maintained at about 550° F. (287° C.), 
and these gases are led into a body of liquid, the 
dimensions of the chamber, plus all the air and 
gas conduits, being such that the gases from wc 
chamber are propelled with sufficient force to enable 
them to overcome the resistance of the liquid into 
which they are introduced. — H. B. D. 


OxysaH composition. C. Catlett. U.S.P. 1,422,337, 
11.7.22. Appl., 3.8.21. 

Solid lime and solid calcium chloride, both in a 
finely divided condition, are mixed together “ under 
reacting conditions.” 


Aluminium chloride; Process of making . H. D. 

Gibbs, Assr. to E. I. du Pont de Nemours and 
Co. U.S.P. 1,422,560, 11.7.22. Appl., 19.5.21. 
A r.TTsrrKTTTM chloride is prepared by treating alumi- 
nium with chlorine below 0“ C. — ^L. A. C. 


Aluminium chloride; Manufacture of . F. W. 

Hall, Assr. to The Texas Co. U.S.P. 1,422,568, 
11.7.22. Appl., 20.9.21. 

Chlorine, sulphur, and powdered alumina are 
caused to react under conditions suitable for the 
production of aluminium chloride. — L. A. C. 

Potassium salts; Method of extracting from 

bitterns. I. F. Harlow, Assr. to The Dow 
Chemical Co. U.S.P. 1,422,571, 11.7.22. Appl., 
27.11.18. 


Alkali cyanides; Production of . H. Eoppers. 

G.P. 360,628. 3.1.18. 

Iir the production of alkali cyanides by heating a 
mixture of carbon, alkaU salts (chlorides), slag- 
forming material, and iron or manganese com- 
pounds, by means of hot air in a gas producer, the 
decomposition zone is heated above the b.p, of the 
alkali cyanide. A portion of the gases is drawn 
off from this zone, and treated for the recove^ of 
alkali cyanide, while the remainder of the %as, 
which contains hydrogen chloride, is drawn off from 
the top of the producer. — ^L. A. C. 

Hydrogen; Manufacture of by partial ligue- 

faetion of mixtures of gases containing the same. 
L’Air Liquide, Soc. Anon, pour I’Etude et 
I’Exploit. des Proc. G. Claude. E.P. 175,605, 
23.12.21. Conv., 17.2.21. 

Water-gas illuminating gas, coke-oven gas, or like 
gases may be treated by the process. The fraction 
of the compressed gas utilised for feeding the 
liquefier is withdrawn from the heat interchanger 
at a point situated at a distance from the cold end 
of the interchanger, so that the temperature 
attained by the hydrogen immediately before sub- 
jecting it to expansion is raised^ to the maximum 
degree compatible with the attainment of the low 
temperature, after expansion, necessary to ensure 
purity of the hydrogen, and at the same time the 
temperature of the main portion of the gases to 
be treated, admitted to the separating column, is 
considerably lowered. If the presence of nitrogen 
is not undesirable, a certain proportion of cold 
compressed nitrogen may be added^ to the com- 
pressed hydrogen in the expansion chamber. 
Hydrocarbon gases may alse be added, provided 
they do not solidify at the temperature obtaining in 
the expander. — A. G. 

Carbon; Method of purifying . V. Lenher 

F M. Dorsey, Assrs. to General Electric Co. 
U.S.P. 1,423,231, 18.7.22. Appl., 18.9.20. 
Carbonised material is subjected to the action of 
selenium oxychloride, then washed with carbon 
tetrachloride, and the remaining carbon tetra- 
chloride evaporated. — H. C. B. 

Arsenical compounds; Manufacture of . K. B. 

Edwards. U.S.P. 1,422,945, 18.7.22, and 

1,424,006, 25.7.22. Appl., 22.10.21. 

See B.p. 162,747 of 1920; J., 1921, 470 a. 


VUI.-GUSS; CEBAMICS. 


A BITTERN, containing potassium carbonate, other 
potassium salts, and sodium salts, is concentrated 
approximately to saturation point, and a quantity 
of calcium chloride chemically equivalent to the 
potassium present is added. The solution is heated 
to about 95° C., whereby calcium carbonate is 
precipitated and the potassium salts are converted 
into chloride. The residual solution is concentrated 
to about i of its former volume, whereupon the 
sodium salts crystallise out while the solution is 
stiU hot, and are separated from the mother liquor. 
The liquor is then cooled to about 20° C., and prac- 
tically pure potassium chloride crystallises out from 
the solution. — L. A. C. 

Petort [for production of alkali cyanide^. F. G. 

Metzger, Assr. to Air Reduction Co. U.S.P. 

1,422,878, 18.7.22. Appl., 11.10.17. 

An iron retort suitable for the manufacture of 
alkali cyanides is protected from the effect of 
oxi Using gases at high temperature by an external 
skin coating of a “ base metal alk^.” — 0. 1. 


Patent. 

Kiln; Gas-fired pottery . A. McD. Duckham. 

U.S.P. 1,423,408, 18.7.22. Appl., 29.12.21. 

See E.P. 176,419 of 1920; J., 1922, 328 a. 


IX.— BUILDING MATEBIALS. 

Cement mortaTSf delations hetxceen voids and 

plasticity of at different relative wafer 

contents. F. E. Richart and E. E. Bauer, Amer. 
Soc. Testing Materials, June, 1922. [Preprint.] 
20 pp. 

Minimuk voids in a mortar are determined ty 
taking known volumes of sand and cement (the 
sp. gr. of both being known), mixing with varying 
increments of water, and tamfdng into a counter- 
poised mould of known volume. The weight of the 
same volume of mortar for varyiag amounts oj 
water is thus found, and from the greatest weight 
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the mmicrani Yoids can be oaloulated by a fonhula 
(d/. Talbot, Proo. Amer. 800. Testing Materials, 
1921, 21, 944). About the same number of deter- 
minations are required as for the Vicat test. TaMes 
and curves of Vieat and mortar-void tests on neat 
cement show an approximation of basic water con- 
tent (amount of water producing minimum voids) 
and water of normal oonsistency. From results of 
a number of testa on sand mortars and neat 
cements, h^ic water content appears to coincide 
in general with water content giving maximum 
strength (compression and tensile). Basic water 
content is suggested as a standard for comparative 
strength tests on mortars. Curves are plotted 
showing the close relation between water values 
obtained from a basic water-content curve and from 
Feret’s and Taylor’s formulae for normal consist- 
encies. Under certain conditions the values from 
the first appear to he more applicable than those 
from the older formulee. The results of “ slump ” 
and “ flow ” tests (i.e., workability) in relation to 
minimum void are also show'n graphically. — J. B. P. 

Plaster; Dispersoid chemistry of . In'vestiga- 

tion on anhydrite. H. Neugebaucr. Kolloid- 
Zeits,, 1922, 31. 40—45. 

The dehydration of the various hydrates of calcium 
sulphate was never complete at 115^^ C. or slightly 
above, and in no case could the water of crystal- 
lisation be reduced below 4%. The common di- 
hydrate loses its water of crystallisation at 102® C. 
considerably more slowly and less completely than 
the other forms, probably because of the size of 
the crystals. The commercial product, anhydrasite, 
prepared by the hydration of natural anhydrite 
exhibits on dehydration, a behaviour analogous to 
that shown by van’t Hoff’s plaster (Z. physik. 
Chom., 1903, 45. 3), prepared in the form of fine 
needles, by hydration of plaster of Paris with about 
20 times iU weight of water, with occasional agita- 
tion, and it ie affected in the same way as plaster 
of Paris by the addition of alum. A further 
technical product, leucolith, from its viscosity 
measorements ^ows no combination with water. 
The behaviour in this case is analogous to that of 
flooring plaster, the setting of which is due to the 
presence of free lime. (C/. J.C.S., Sept.)— J, F. S. 

Phenols from lo\i}~t6mperature far; VfUisaiion of 

for wood preservation, F. Peters, Brenn- 

stoff-Chem., 1922, 3, 198, 

The phenols from low-temperature tar consist for 
the most part of xylenols and higher homologues. 

A low-temperature tar was freed from constituents 
boiling below 310® C. by distillation, and the residue 
was mixed with an equal quantity of neutral 
^pregnating oil prepare from ordinary coal tar. 
Pine wood chips were then soaked in a solution of 
this mixture in acetone. Varying concentrations 
were used and after evaporation of the acetone the 
were exposed to the action of Coniophora 
ccveoella in suitable glass vessels under conditions 
favourable _ to putrefaction. Similar experiments 
Were carried out with the impregnating oil 
free from tar acids. After several months 
the chips were removed from the vessel and 
examined for decay. A mixture of 1 pt. of low- 
phenols and 1 pt, of impregnating oil 
had the same fungicidal action as the impregnating 
oil alone.— A. Q. 


Patent, 

Cementing and pssotecHnff composition. Jj. E 
Assr. to General Electric Co. U.B.P. 
1,423,9^, 2S.T.22. Appl., 18.11.19. 

Ss* E.P. 169,421 of 1920; J., 1921, 266 *. 


X— METALS; METALLUBGY, IHaUDlNG 
ELECTftO-HETALLUfiGY. 

Chromium; Bajpd^ihod for the determination 

rL r. ?”■ ^^'^hel-chromtum tteeh. W Hild 

Chem.-Zeit,, 1922, 46, 702—703. ' 

The steel is dissoVed in nitric acid and the solution 
with sulphuric acid. The chromic 
sulphate m oxjdised to chromic acid with am excess 
of potassium permanganate, and the excess is 
heating with manganese sulphate. 
Ihe 6fter^ solution is treated with an excess of 
standard ferrous sulphate and eyenrually titrated 
with permanganate. As a control the iron may be 
removed from a chloride solution by means of ether 
the chromium precipitated with ammonia the 
precipi^tate dissolved in sulphuric acid, and the 
assay dnished as above. — A. R. P. 

Ferrotungden; Sapid analysis of . h. Losana 

tJiorii. Chim. Ind. Appl., 1922, 

4, 299 — 301. 

The following method, occupying less than two 
hours gives accurate results, and is especially suit- 
able for the fapid industrial control of the propor- 
tion of tungsten in iron alloys and tool steels The 
alloy IS powdered and O o g. heated carefully in a 
platinum d^h with 10 c.c. of nitric acid (sp. gr. l’2i 
and about 2 c.c. of hydrofluoric acid until solution 
IS complete, 5 c.c. of concentrated sulphuric acid 
being then cautiously added and the dish heated on 
asbestTO card until dense white fumes have been 
evolved for some minutes. The hydrofluoric acid 
having been removed in this way, the liquid and 
the adherent precipitate are transferred to a porce- 
lain basin and there boiled briskly tor 10 mins, with 
15 c.c. of wncentrated hydrochloric acid. After 
filtration, the precipitate is washed with hot 5% 
hydrochloric acid solution until the filtrate ceases 
to contain iron, the wet filter paper and precipitate 
being then ^med in a platinum crucible and the 
residiml WO, weighed. Alternatively the latter 
may be washed with potassium chloride solution 
until neutral and then titrated with alkali solution 
Ihe filtrate may be used for the estimation of the 
iron, manganese, phosphorus, calcium, aluminium, 
etc,, m the usual way. — T. H. P. 


Molybdenum in tungsten; Estimation of smoU 

J' Amer. Chem. 

Soc., 1922, 44, 1462 — 1465. 


Smmx amounts of molybdenum in tungsten may 
be determine ae follows ; One gram of the alloy 
IS dissolved in a mixture of nitric acid and hydro- 
fluoric acids and the solution evaporated with 
sul^phuric acid. The yellow oxides are dissolved in 
sodium hydroxide and the solution transferr^ to 
a 200 c.c separating funnel, acidified with snl- 
phuric acid, and diluted bo that 1 c.c, contains 
about O'! mg. of molybdenum. The volume is made 
up to 150 C.C., 0*5 g. of solid potassium xanthate 
and a few drops of 1:3 snlphuric acid added, and 
the mixture shaken thoroughly. About 10 c.c. of 
chloroform is added and the whole shaken fw 
several minutes. The highly coloured chloroform 
layer settles at the bottom and is run into a second 
funnel for washing. The original solution is 
repeatedly treated with potassium xanthate, acid, 
and chloroform until the chlorcfform layer is colour- 
less, each portien of the chlorcrfwm solution Wng 
added to the first. The chloroform solution <rf 
molybdenum xanthate is washed several times with 
water, run into a 150 c.c. beaker, and evaporated* 
to dryne*. The residue is heated and converted 
into a mixture of oxide and sulphide. This is dis- 
solved in nitric acid, eva^ated with sulphuric acid 
and molybdenum sulphide precipitated by passing 
hydrogen sulphide into the hot solution, made 
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alkaline with sodium l^droxide. Hie solution is 
then slowly acidified wilA dilute sulphuric acid, the 
precipitate filtered o^ washed with hot water, and 
ignited to triozide. The method is extremely good 
for small quantities of molybdenum. — J. F. S. 

Chromium; Determination of in metals, W. 

Lofielhein. Chem.-Zeit., 1922, 46, 679. 

Small quantities of chromium, such as remain in 
the alloy after deoxidising nickel bronzes, may be 
accuritely determined as follows : — 3 — 5 g, of the 
turnings is dissolved in aqua regia, the soTution is 
evaporated to dryness, the residue treated with 
dilute hydrochloric acid, and the liquid saturated 
with hydrogen sulphide and filtered. The filtrate 
is boiled, oxidised with bromine, and treated with 
a slight excess of ammonia. The precipitate is 
collected, ignited, and fused with sodium peroxide. 
The melt is leached with water and the chromium 
determined iodometrically in the solution after 
filtration. — A. R. P. 

Osmiridium; Notes on . J. R. Thurlow. J. 

Chem. Met. Soc. S. Afr., 1922, 22, 209—210. 
OsscminiuM occurs in the gold ores of the Eastern 
Rand (Transvaal) to the extent of l«oz. to 5000^ — 
15,000 tons, and during treatment of the ores it 
accumulates in the black sands,’’ which consist 
chiefiy of pyritic minerals with some ilmenite and 
<5hromite. These concentrates are treated on a 
hatea to obtain a product containing about 40% of 
osmiridium, which is further concentrated to 90 — 
95% by careful hand-panning. All the tailings are 
further treated on small canvas tables, and the 
concentrates are finally cleaned by treatment 
with acids. Analyses of a number of concentrates 
and of a typical black sand ” are given. — A. R. P. 

Copper^zine alloys: Electrolytic separation of . 

P. Weise. Z. Elektrochera., 1922, 28, 327 — 841. 
CopPEB may be prepared from bronze, containing 
up to 20% of tin, by electrolysing, at 75*^ 0., a 
solution of 15% of copper sulphate in 5% 
sulphuric acid, using a copper cathode, 34 x 34 cm., 
between two bronze ancAies, 36 x 36 cm., and 
a direct current of 150 amps, per sq. m. The 
-copper is deposited quite pure and the tin falls 
as a powder to the bottom of the cell, but still 
contains some copper. This is recovered by heating 
the sludge with copper oxide and some of the 
electrolyte from the cell and eventually concen- 
trating to the point of crystallisation. After 
copper sulphate has separated the mother liquor is 
poured off and discarded, the copper sulphate is 
extracted with water and used iu the electrolysis. 

— J. F. S. 

iTin;'] Primary and secondary recrystallisation 

[o/ — J. G. Masing. Wiss. Veroffentl. 

Siemens-Konzern, 1922, 1, [3], 31 — 34. 

In the case of tin, the author shows experimentally 
that the secondary crystallisation following a 
secondary deformation is characteristic of that 
deformation and does not take pl^e if the metal, 
after casting, is subjected to a similar deformation 
without being subjected to a primary deformation 
(c/. J., 19^, 256 a). Thus, a sheet of tin which 
after l^Lng cast, was pierced, and then subj^ted 
to recrystallisation showed a ring of comparatively 
iMaall crystals around the hole, whereas a similar 
sheet that had been rolled before piercing, showed, 
after recrystallisation at the same temperature, 
extremely large secondary crystals spread evenly 
around the hole and gradually merging into the 
► original primary crystals. — A. R. P. 

Calcium amalgam; Electrolytic preparation 

of . B. S. Neuhausen. J. Amer. Chem. 

^ Soc., 1922, 44, 1445—1447. 

C.\LcnjK amalgam is best prepared by electrolysing | 


a 1*75 N solution of cal^mn (boride in a crystal- 
lising dish (25 cm. diam.) between a Uiin layer of 
mercury which just covers the bottom of tbi dish 
and serves as cathode and a platinum plate 
(2x4 cm.) placed parallel ta the surface or the 
mercury and at a distance of 4 cm. A current of 
3*5 amps, at 4 — 6 volts is passed for 30 mins. This 
arrangement prevents heating, foaming, and the 
formation of a black deposit. The amalpim is 
washed by pouring into 2 litres of distillea water 
in a fine stream and stored in a bottle filled with 
carbon dioxide. It contains 0‘069 — 0’075% Ca. 

-J. F. S. 

Corrosion of metals by water in a closed system; 

Prevention of . P. West. J. Ind. Eng. 

Chem., 1922, 14, 601—607. 

Metals rust to an appreciable degree only when in 
contact with both water and free oxygen. Where 
water is confined in a closed system the dissolved 
oxygen in it is the principal cause of corrosion. 
The removal of this will practically stop corrosion in 
most cases and materially reduce it in others. Free 
carbon dioxide promotes corrosion in the presence 
of oxygen but is practically inactive in its absence, 
except at extremely high temperatures. Other acids, 
such as nitric, hydrochloric or snlpburic iwid, also, 
when present in a highly diluted condition, have 
little corrosive action except in the presence of dis- 
solved oxygen. Calcium and magnesinm carbonates 
may retard corrosion by depositing a protective 
coating on the metal. At very high temperatures 
these carbonates may give off carbon dioxide or 
give rise to alkaline solutions, thereby promoting 
corrosion, especially in the presence of free oxygen. 
Some chlorides, especially magnesium chloride, are 
hydrolys^ with formation of free aci^, which are 
highly corrosive in the presence of frel oxygen, but 
not otherwise except in high concentration. Car- 
bonates and chlorides are both scale-forming and 
therefore provide some prote(^tion against their 
own corrosive action. Ibis, however, does not 
prevent pitting. Sulphates and nitrates are rather 
scale-forming than corrosive. Ommercial processes 
for the elimination of dissolved oxygen depend on 
two principles. In the de-oxidising method the hot 
water is brought into contact with thin sheets of 
specially prepared metal in a de-activating tank. 
The water exerts its corrosive activity on the cheap 
and easily replaced metal rather than on the piping 
system. In the de-aerating. process the water is 
sprayed over baffles in a de-activator and the free 
dissolved gases are removed by heating, by vacuum, 
or by a combination of the two. The latter process 
removes nitrogen, carbon dioxide, etc., as well as 
oxygen. By the use of gas-free water the scoring 
of engines, turbines, etc. is prevented as a result 
of elimination of the **dirt ” due to corrosion. It 
also increases condenser efficiency 20 — 25% by 
eliminating the air blanket round the tubes. The 
prevention of corrosion by the removal of dissolved 
oxygen applies to brass as well as to iron and steel. 
The plant used for these processes is illustrated by 
diagrams. — H. C. R. 

TeUurium poisoning. Adolphi. See XIXb. 

Patents. 

Case-hardening iron and steel; Composition for — ; • 
and method of and apparatus for manufacturing 
such composition or the like, T. A. Goskar and 
H. B. Hitch. E.P. 182,527, 24.3.21. 

Peat in a moist condition is reduced to a homo- 
geneous mass by grinding or pugging and 
into granules, which are dried and carbonised, 
^e peat may be pulped in a pug-mill or in a 
Wemer-Pflelderer ” mixer, and powdered leather, 
wood, or barium carbonate may be incc^imrated at 
this stage. A convenient method of iprfitoulating 
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the plastic mass is to mtce it through a die-plate 
and cut off the extraded material in short lengths, 

— O. A. K. 

Iron and steel; Method of producing . W. E. 

r. Bradley. U.S.P. 1,422,733, 11.7.22. Appl., 
17.7.18. 

A MiXTUBi ot finely powdered ore and flux is passed 
through a rotary drum furnace into an electric 
furnace and a current of a reducing ^as is passed 
through the two furnaces in the opposite direction. 

— C. A. K. 

Carbonising method [for ferrous metals]. W. 
Bonsor, Assr. to W. C. Steenburg. U.S.P. 
1,422,530, 11.7.22. Appl., 6.3.22. 

“ Hujnra so‘il ” containing less than 15% of mois- 
ture, and when dried, more than 30% of carbon, 
more than 3% of nitrogen, and not less than 4'4% 
of lime, is us^ as a carbonising agent for ferrous 
metals. — C. A. E. 

Annealtnp malleable cast iron; Process of , 

C. T. Holcroft. U.S.P. 1,422,710, 11,7.22. 
Appl., 20.1.21. 

The metal is heated at a rate proportional to its 
thermal conductivity to a predetermined point of 
reaction, maintained at that temperature for a 
predetermined time, and then cooled to a point 
where sudden cooling will no longer injuriously 
affect it. — B. M. V. 

[Mefal] tools and the like; Manufacture of very 
hard, but ductile adapted to rejtrt mech- 

anical stresses, H. Lohmann. E.P. 167,769, 
10.1.21. Conv., 7.12.18. 

Metal, sucIf as tungsten, titanium, molybdenum, 
chromium, or iron, is cast, then, in order to break 
up its coarsely crystalline structure, thoroughly 
worked by intensive rolling, hammering, forging, 
or pressing, until a fibrous structure is obtained ; it 
is then case-hardened by any suitable method, 

—A. R. P. 

Electric induction furnaces £for melting and refin- 
ing steel, etc.}. 0. Frick. E.P. 174,084, 14.1.22. 
Conv., 15.1.21. 

The effect of corrosion of the walls of the melting 
channel in electric induction furnaces having a 
ring-shaped hearth is jedoced by inclining the inner 
side wall of the channel at a smaller angle to the 
horizontal than the angle of repose of magnesite, 
so that this repairing material can be applied to and 
sintered on corroded parts of the wall during work- 
ing.— J. S. G. T. 

Smelting furnace; Vertical — — . F. Fiechtl. 

U.S.P. 1,422,684, 11.7.22. Appl., 28.1.21. 
Vebtical retorts extend through a furnace chamber 
and are provided at both ends with removable 
covers, the lower covers being operated mechanic- 
ally. Arrangements are made to introduce air 
under pressure into the furnace around the retorts. 

— C. A. K. 

Magnetic separator. 8. Percival. From L. B, 
Woodworth, 8. T. Tregaskis, The Central Mining 
and Investment Corp. Ltd., and The Transvaal 
Consolidated Land and Exploration Co., Ltd. 
E.P. 182,539, 31.3.21. 

In a magnetic separator of the Wetherill type, 
having one or two pairs of poles, an auxiliary pole 
is provided attached to one of the main poles but, 
preferably, having its own energising coil and 
means for independent adjustment. Tapping 
devices are locat^ between the sets of poles to 
cause rearrangement of the particles of ore before 
the latteF> ]mses between the next set of magnets, 

—A. R. P. 


Tungsten alloys; Methods of manufacturing bodies 
at Le.g., filaments for incandescence eisefrte 
tamps, discharge tubes, etc.V British Thomson- 

E.P 18”2,e^; m7.'21.®'”“ 

A TUNGSTEN body of desired shape, e.g., filament 
wire, sheet, etc., is heated to 1000°— 130CP C. in a 
protective atmosphere and coated with the alloying 
metal, e.p., iron, electrolytically or otherwise. 
Excess of electrolyte is removed and the composite 
body heated to at least 1600° C., whereby a homo- 
geneons alloy is produced.— J, S. G, T. 

Alloy for medical and dentid purposet. Metallwerk 
M. Brose und Co. G.P. 352,028, 19.10.20. 

An alloy which is chemically resistant and is easily 
worked consists of 75 pts. of copper, 9 pts. of nickel, 
10 pts. of silver, and 6 pts. of aluminium. — ^A. G. 

Gases; Process of discharging smelter — [info 
the (Umosphere^. W. H. Howard, Assr. to 
American Smelting and Refining Co. U.S.P. 
1,422,575, ll.y.22. Appl., 8.3.21. 

Fttbnacb gases which are obnoxious or harmful to 
vegetation or animal life are discharged into a 
high chimney simultaneously with an unobjection- 
able gas having a temperature higher than that of 
the atmosphere. The second gas is added in such a 
manner that it mixes thoroughly with th^ 
obnoxious gases, and in such volume that the mix- 
ture formed readily diffuses into the atmosphere, 
whereby before the mixture comes in contact with 
the vegetation in the neighbourhood the ohjection- 
aWe properties are reduced owing to the extreme 
dilution of the obnoxious gases.— i. A. C. 

Metallurgical process. W. E, P. Bradley. U.S.P. 

1,422,734, 11.7.22. Appl., 4.9.18. Renewed 5.12.21. 
In a process in which ores are reduced by means of 
a hydrocarbon gas, a metaMic oxide and free carbon 
are added to the molten reduced charge. — A. K. 

Electrotinning [; Electrolyte for ]. L. Schulte. 

U.S.P. 1,423,686, 25.7.22. Appl., 12.7.20. 

Dilutx hydrofluoric acid is added to an aqueous 
solution of caustic potash until an acid reaction is 
obtain^, the solution is further diluted and 
metallic tin dissolved in it with the aid of an 
electric current, — B. M. V, 

Electroplating process. N. V. Park. U.S.P 
1,423,815, 25.7.22. Appl., 6.7.21. 

By means of a nozzle with openings of various 
diameters air currents of different pressures are 
directed downwards into an electrolytic cell pro- 
vided with anode and cathode elements. The air 
currente agitate the electrolyte and effect a con- 
tinuous washing of metal from the anode for 
transfer to the cathode. — H. H, 

Iron and manganese oxides; Treatment of ores 
containing — — , or sludges containing such ores. 
O. Johl. G.P. 349,067, 10.7.20. 

The finely divided particles of iron and manganese 
oxides in sludges containing the same are caused to 
coaf^late into large particles, capable of being 
easily separated, by the addition of salts of 
aliphatic or aromatic acid esters, such as salts of ^ 
amyl- or ethyl-sulpbonic acids, or of henxene-, 
naphthalene-, or terpene-sulphonic acids* with or 
without the addition of saturated or unsaturated 
fatty acids, fatty sulphonic acids, picric acid, 
sulpbanilic acid, or the like, or splits of these acids. . 

— L. A. a 

Metals; Separation of ■ from their solutions. 

H. Bardt. G.P. 352,783, 22.1.20. ^ 

SonunoNs of metallic salts are treated with nuhk 
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stances containing polysaccharides, especially saw- 
dust, under pressure at a high temperature. 

— ^A. B. 8. 

Metalf; Process for precipitating from sqUt- 

tions. H. Bardt, Assr. to See. Hidro-Metalurgica. 
U.8.P. 1,423,070, 18.7.23. Appl., 17.9.31. 

See G.P. 852,783 of 1920 ; preceding. 

Seducing cUuminium, oxide. E.P. 182,609. See VII. 


X1.-ELECTB0-CHEMISTBY. 

Electrochemistry of non-ooueoiu solutions. I. 

Measurement of current density and potenti^ 
difference in the electrolysis of metallic salts in 
pyridine. B. Muller. Monatsh., 1932, 43, 

67—74. 

A FORM of electrolytic cell suitable for the measure- 
ments in question has been devised, and the 
preparation of an appropriate standard electrode 
investigated. The eilement, Ag/17/10 AgNO, in 
pyridine, has a potential (measured with reference 
to the calomel electrode) of -l-0‘28 volt (hydrogen™ 
0), and the element, Ag/Jl/10 AgNO, in pyridine 
/NH.NO, saturated solution in pyridine, has 

+0'26 volt (hydrogen =0). — C. K. I. 

Electrochemistry of non-agueous solutions. 77. 

Decomposition potential and electrode potentials 
of silver nitrate in pyi^ine and the potential 
of silver in these solutions. B. Mtiller and A. 
Iluschek. Monatsh., 1922, 43, 75—80. (Of. 

supra.) 

The decomposition potentials are: J7/10, AgNO,, 
2'15 volts; Nil AgNO,, 2'05 volts; saturated AgNO, 
solution, 1'9S volts; and the silver potentials 
(invariant with current density) are: Ag/N/10 
AgNO,, +0-24 volt; Ag/N/l AgNO,, +0-3.3 volt; 
Ag/saturated AgNO^ solution, +0-33 volt (hydro- 
gen =0). The anodic potential differences are 
functions of the current density. — C. K. I. 

Electrolytic dissociation; Selation between adsc^p- 

tion and . M. A. Baknsin. Biochem. Zeits., 

1922, 136, 282—285. 

When a porous pot is immersed in solutions of 
sucrose or common salt, the concentration of the 
solution increases owing to adsorption of water (so- 
called negative adsorption). The author ascribes 
this to the adsorption of colloids and the non- 
adsorption of electrolytes. — H. K. 

Electrolysis of sodium silicate solutions. Spencer 
and Proud. See VII. 

Actinometer. Athanasin. See XXI. 

Patents. 

Storage batteries; ^Electrolyte for'] dry . W. 

Gaa-diner. E.P. 182,865, 15.3.21. 

A MEETUBB of powdered glass with five parts of an 
acid eolation, e.g., sulphuric acid, and one part of 
a soluble silicate, e.g.. sodium silicate, is poured 
into the battery and allowed to set. Alternatively, 
the mixture may he allowed to set prior to being 
introduced into the battery, and is then added in 
powdered form, and liquid electrolyte added to hll 
up interstices. A layer of absorbent paper, e.g., 
Swedish filter paper, is placed on top of the electro- 
lyte and is covered with a perforate rubber plate. 

— J. 8. G. T. 

Insulating and resistant articles and products 

thereof; Method of manufacturing F T 

Lahey. U.S.P. 1,422,720, 11.7.23. Appl., 11.3.21. 
^Vegetable 6bre is treated with a dilute alkali 
solution, a vulcanisable oil, and rubber at a tem- 


perature suoh that the -fibrous ^ stmoture is . not 
destroyed. A vulcanising agent is added, an^ the 
mixture heated so that oil is precipitated .within 
the structure of the fibre and the material is 
vulcanised. — J. 8. G. T. 

Solutions; Electrolysis of and apparatus there- 

for. Hooker Electrochemical Co., Assees. of 
A. H. Hooker. E.P. 167,469, 22.7.21. Conv., 
5.8.20. 

See U.8.P. 1,388,466 of 1921; J., 1921, 740 a. 

Electrodes; Process for mamufaeturing . H. 

Bardt, Assr. to Soc. Hidro-Metalurgica. U.S.P. 
1,423,071, 18.7.22. Appl,, 17.9.21. 

See G.P. 325,154 of 1919; J., 1920, 824 A. 

Deducing aluminium oxide. E.P. 183,609. See VII. 
Electric furnace. E.P. 174,084. See X. 
Saccharin. E.P. 174,913. See XX. 

Setaine etc. G.P. 348,380 — 1. See XX. 


XII.-FATS; GELS; WAXES. 

Olive oU; Extraction of • from oliven. H. 

Mastbaum. Chem.>Zeit., 1922, 46, 669 — 672. 
CuBttENT methods of oil-pressing in Spain are 
described. They are for the most part very crude 
and the oil is the only part of the oliv^es which is 
utilised. As a result or considerable experimental 
work, J. M. Luque (Primer Congreso Inacional de 
Ingenieria (Madrid), 1919, Tomo III., p. 21) has 
suggested the following improvements in the 
industry. The olive pressing should be concen* 
trated in large factories. The olives should ha 
ground when fully ripe, but as fresh as possihle. 
The kernels should be broken but not pulverised. 
Bolls would be more suitable for this purpose than 
the edge-runners used at present. Tne mixing of 
the olease of the seed with the oil would thus be 
reduced and the shells of the kernels would be left 
in the form of fragments of sufficient size to permit 
of easy separation from the pulp. Only one press- 
ing is advocated, and that cold. The pulp snould 
be dried and extracted with a solvent as soon as 
possible. If storage of the pulp is necessary, sul- 
phur dioxide may be used as a preservative. The 
extracted oil will then be low in free fatty acids 
and easy to refine, and an edible oil can be 
obtained from it. The stearine separated from it 
oan be used for eoap-making. The extracted pulp 
should he dried and freed from the shells of the 
kernels. The aqueous fluid is concentrated, and 
may be mixed with the dry pulp and other ground 
vegetable matter to form feeding stuffs, or it may 
he treated for the recovery of potash by calcination, 
or used as a binding material for making briquettes. 
The shells of the kernels give a better yield of tar, 
wood spirit, and acetic acid than the best hard 
woods. The high potassium content of all parts of 
the olive tree points to the need for a large appli- 
cation of potash fertilisers in its cultivation. 

— H. 0. R. 

Ar(tchit oil; Chemicai eomtitution of * . A. 

Heiduschka and S. Felser. Z. tTnters. Nahr. 

Genussm., 1922, 43, 381—382. 

Th* differences in the proportions of the various 
fatty acids contained in two samples of araebis oil 
of Spanish and Virginian origin respectively, 
examined by Jamieson and his collaborators (J • 
1921, 740 a) are as great as t^ corresponding 
differences between either of them and^ tne c^* 
mercial oil examined by the anthon 
272 a). Considerable difference occur in the psf' 
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centsgw ol saturnted and nnaaturatcd acids and 
also in the peroenta^ oi linolic acid in the latter 
frMtion. The constitution of the saturated acids 
seems, boireTer, to be fairly constant. 

— H. O. R. 

Fait (fitl/Mridet) ; Syntheiii of . O. Ambergesr 

and K. Bromig. Biochem. Zeits., 1923, 130, 
252— m. 

The use of high temperatures is inadmissible for 
the preparation of mixed glycerides of known con- 
stitution. l^e authors hare applied Fischer’s 
methods ( J ^ 1930, 7M a). a-Stearo-/ly-dipalmitin 
m.p. OS'S® O., occtms in goose fat and was prepared 
from o-monc»tearin and palmitic acid chloride. 
A^tearo-ii>Mlipalmitin, m.p. SS"!® O., was prepared 
from »y-dipalmiiiiK m.p. 69'5° O. Tlie latter was 
prepared from ^ydipalmikin-o-iodohydrin, m.p. 
46’2® C. by the action of silver nitrite. a-Falmito- 
Py-disteann, ^m.p. d3'2® C., was prepared from 
o-monopalnutin and ateaiyl chloride. The iso- 
meride, ^-pahnito-oy-distearin, m.p. 67'9® C., was 
prepared frcan av-distearin. a-Falmito-/3y-diolein, 
prepared from a-palmitin and oleic acid chloride, 
was an oil. From a-olein, a pale yellow oil, o-oleo- 
Py-distearin, m.p. 42® C., waa prepared. — H. K. 

Lipase; I%flaente of various antisepiits on the 

activity of L. S. Palmer. J. Amer. Chem. 

Soc., 1922, 44, 1627—1538. 

Data are presented on the influence of various eon- 
centrationa of several antiseptics on the hydrolysis 
of emulsions of milk fat in gnm acacia solutions, 
using commercial steapsin as the source of lipase. 
Formaldehyde up to concentrationa of 1 pt. in 2^ 
had no detrimental effect on the activity of the 
lipase, 1% solutions being required to produce a 
retardation of the enzyme action. Chloroform in 
concentrations from 1'5 to 2'5% retarded the lipase 
activity 20 — 60%. Acetone in concentrations of 

6% and 12% retarded the lipolysis 12—25%. A 
freshly prepared 3 % solution of iodoform in acetone 
added so as to give a concentration of 0*3% retarded 
the lipase activity 25—40%. When using a 
similar solution of iodoform which had stood for 
some time, practically complete inhibition was 
obtained with this and even smaller concentrations 
of iodoform. Iodoform alone retarded lipcdysis in 
direct proportion to the concentration of the anti- 
septic present, the effect varying from a 15% 
retardation with 0t)3 % concentration of iodoform to 
a 55% retardation with 0'5% concentration of anti- 
septic. Old sotutions of iodoform in acetone contain 
free iodine, which has a marked effect on lipase 
activity. Iodine in concentrations of 0'()45% or 
more inhibit^ lipolysis entirely. Results similar to 
those with iodine w'ere obtained by the use of 
bromine water. Higher concentrations of bromine 
were found necessary to inhibit the lipase com- 
pletely, however, a concentration of 0"26% retarding 
the enzyme activity only 93i — 94%. Mescaric | 

chloride inhibited lipase activity completely in dl, ! 
0'2 and 0'3% concentration. Chloral hydrate not ; 
only retarded the lipase action, but also failed as a ! 
germicide when using cow's milk as substrate. (C/. 
J.C.8., Sept.)— H. W. 

Catalytic addition of hydrogen. Influence of \ 
oxygen on the catalyst. W. Nermann. Ber., : 
1922, S5, 21^—2197. 

^VoRETNo under couditiena which are considered to | 
exclude the presence of oxygen and with hydrogen ! 
which is free from any trace of the latter, the ! 
hardening ol cottonseed oil has been effected in the 
Presence of reduced nickel (from the cyanide or 
chloride), nickel powder, or palladised kicselguhr. 
ht appears themf«9 thsA Witlstilttcr’e ssnsption 
Pf.tbe SHWusitji for the pr wwK O of CBtyges is 
unjustified.— H. W. 


Acid value of fatty acids and fats; Electrometric 

detepnination of the . R. Kremann and F. 

&hopfer. Seife 1922, 7, 612-614, 656—659. 

7l*“cf j‘,’’l9'2tel.? ' 

The ei^trometrio titration of fats and fatty acids 
in alcoholic solution is possible, hut in the case of 
palmitic amd the titration curve is not of a form 
agreeing with theoretical considerations, and in the 
titration of caprylic and capric acids it is impossible 
to obtain a titration curve owing to the contamina- 
tion of the platinum electr^e surfaces with 
precipitated soap. Mechanical cleaning of the 
electrodes appears to be impossible owing to the 
damage to the platinised surfaces caused thereby. 
The platinised hydrogen electrodes were therefore 
replaced by smooth ones, which were arranged half 
in air and half in the liquid to he titrated, and by 
this means it was possible to titrate fatty acids. 
The liquid was titrated with N [10 alcoholic alkali 
at room temperature. The results were as satis- 
factory as those obtained using phenolphthalein as 
indicator or by conductivity measurements, and 
the method has a greater range of application than 
the latter method. The use of lv/10 aqueous 
solutions for the electrometric titration is prefer- 
able to that of alcoholic solutions in special cases, 
such as that of sunflower seed oil, and is useful as 
a secondary method in cases where with the use of 
I alcoholic solutions the bend in the potential-volume 
! curve is not sufficiently well marked. Titrations 
1 with N [2 aqueous solutions are not to be recom- 
I mended in consequence of the more marked dis- 
turbance due to the separation of soap, which 
interfere with the equilibrium of the solution. 
The chief condition for obtaining satisfactory 
potential carves is to wait for a steady potential 
to be reached after each addition of alkali. Dis- 
turbances due to the separation of soap on the 
electrode can be overcome by scraping the smooth 
electrode#. — H. C. R. 

dt-Decylenic acid; Synthesis of — A. Griin and 
T. Wirth. Ber., 1922, 55, 2206—2218. 

Ethtl undecylenate is reduced by sodium and 
ethyl alcohol to undeoenol, CHj^CH.fCHj^B.CHjOH, 
b.p. 250® C. at atmospheric pressure, 122® C. at 
3 mm., m.p. —7® C., whicfli is converted by chlofo- 
sulphonic acid in dry ethereal solution into un- 
deoenyl hydrogen sulphate. The ester (or the 
corresponding acetate) is oxidised by chromic acid 
or preferablv bv permanganate to i-hvdroxycaprio 
acid, CH,(6H)'[CH,]^CX),H, m.p. 75® C. The 
methyl ester of the latter is converted by stearyl 
chloride into methyl-stearorycaprate, m.p. 43® C., 
which decomposes readily when distilled under 
atmospheric pressure into stearie acid and 
methyl 0i-decyIenate ; the latter is hydrolysed to 
©t-decylenic acid, b.p. 143° C. at 6 mm., identical 
with the aerd obtained from butter fat (see page 
6^ a). AJternatively, i-hydrorycapfic acid is pre- 
pared by the reduction of potassium efhyl sebaeat 
fn ethyl alcoholic suspensioit by sodhim. Th 
iodine and acid values of ©t-decylcmto acid sinl 
gradually when the substance Is preserved, wob 
ably owing to the formation of a lactone. I>eca 
lactone, b.p. 153*^ 0. at 15 mm., prepared hr th 
action of sulphuric arid (90%) on the acid at 90® C 
is saturated and neutral : it is converted by hydro 
lysia into a hydroxy acid,^ m.p. 44® O. The cott 
poun^ are regarded provisionally as *y-deralacten- 
and y-hydroxydecoic acid. (C/. J.C.S., Sept.) 

— H. W. 

8i-Dccylenic acid. Griin and ‘Wirth. Se€ XECa 
S^htm €hmdma 0 §rat€, Gardner. See XX. 

B 2. 
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Patents. 

Decolorising power of silicaies for fatty and mineral 

oils^ etc,; Process for increasing the . Mr- 

schmger Mineralwerke Gebr. Wildhagen und 
Falk. G.P. 339,919, 21.11.19. 

Nahteal silicates, such as clay and kaolin, are 
decomposed, for example, with hydrochloric acid of 
the required concentration, so that they are wholly 
or partially converted into hydrated silicic acid. 

— H. G. R. 

Svlphonic acids from petroleum; Purification of 

. Oelwerke Stern-Sonnebora A.-G. G.P, 

360,299, 26.2.15. 

The crude acids, separated from their salts, are 
washed with dilute mineral acids, c.p., with 40 — 
60% sulphuric acid at about 60*^ C. The pracbi<^ly 
ash-free sulphonic acids thus obtained are specially 
suitable for the hydrolysis of fats; products con- 
taining salts of the acids hydrolyse fats only in- 
completely and slowly, and the ash content of the 
glycerol produced is undesirably high. — A. G. 

Oils a/nd fats; Process for retarding occurrence of 

rancidity in . Gebr. Schubert Chem. Fabr. 

G.P. 351,666, 4.1.19. 

Silica or silicates are added to the oil or fat, and 
if necessary it is treated with an indifferent gas, 
e.g., nitrogen. — A. G, 

Catalyst; Production of a ^ for the hydro-- 

genation of unsaturated organic compounds. C. 
und G. Muller, Speisefettfabr. A.-G. G.P, 
352,431, 27.3.18. 

Nickel salts of boric acid are precipitated on an 
inert base, e.g., kieselguhr, and are then heated in 
hydrogen. The catalyst is insensitive to the action 
of air. — A. G. 

Alcohols; Process for the production of wax-like 
- — from iaool-/af, "W. Schrauth. G.P. 353,048, 
26.9.15. 

Wool-pat is hydrogenated, the product is 
saponified, and the soap is treated with an extrac- 
tion medium, insoluble in water, e.g., carbon 
tetrachloride, benzene, benzine, etc,—- A. 6. 

Catalysts for hydrogenation, G.P. 352,439. See XX. 


Xin.-PAINTS; PIGMENTS: VABNISHES; 
RESINS. 

Scammony resin. Beane and Edmonton. See XX. 


Patents. 

Lead chromate pigments; Manufacture of . 

H. Hetherington and W. A, Allsebrook. E.P. 

182,693, 13.7.21. 

Lead sulphate paste, e.g., 606 pts. by weight of 
frCThly precipitated, well-washed 60% paste, is 
agitated and a solution of a normal alkali or 
ammonium chromate, e.g., a 10% solution of sodium 
chromate, is slowly added to the mass at such a rate 
that a clear liquor is obtained before any further 
addition of the solution is made. If 1 mol, of 
sodium chromate is added per mol. of lead sulphate 
a deep yellow pigment is obtained, and by reducing 
the quantity of sodium chromate a paler product eff 
any desired shade can be produced. The product 
IS washed until free from sodium sulphate, and is 
then pressed and dried.— L. A. C, 


Besins and oil-soluble dyestuffs' 

novel , H, Plauson and i. 

182,497, 7.1.21. 


Manufacture of 
A. Vielle. E.P. 


oil-soluble “azo resins'' are prepared 
by^ mcorpo*-ating a diazo compound with a phenol- 


formaldehyde or ketone-fonfialdehyde "o^d^sation 
product, preferably before condensation is ^com- 
plete. For example, 94 pts. of phenol is melted 
with 74 pts. of hexamethylenetetramine, and 15 pts. 
of diazotis^ p-nitraniline is added to the product, 
with agitation. On cooling, a solid metalTic-green 
or orange coloured azo resin is obtained, which dis- 
solves in oils and fats to form an orange-coloured 
solution. — ^L. A. 0. 

Vapours and gases formed by heating fatty oUs, 
gums, resins and other organic materials; 

Processes and apparatus for treating the . 

P. W. Webster. E.P. 182,869, 30.3.21, 

Am is admitted in regulated quantity to the vessel 
containing the material during the pr^uction of 
the fumes, and tlm fumes evolved are collected by 
surface condensation, scrubbing wi^ water, and 
treating the uncondensed fumes with an alaaline 
solution. The apparatus comprises a receptacle 
having a means for controlling the amount of air 
admitted* to which is connected a fume condenser, 
a water scrubbing device, and a chemical treatment 
apparatus, connected together in series, together 
with a means for positively passing fumes through 
the apparatus. The receptacle can be quickly and 
easily disconnected from the fume-cdllecting appara- 
tus by removing the lid, which is connected with the 
fume-collecting apparatus by a flue having a teles- 
copic and a swivel joint. To prevent flame passing 
through the apparatus a container having fine mesh 
screens in it is provided. — H. C. R. 

Condensation products from phenol and formalde- 
hyde; Process for the manufacture of insoluble 

. F. B. Behn. From 8. Satow. E.P. 

182,886, 6.4.21. 

Pboducts which can be manufactured without the 
use of high pressure, and possessing properties 
which render them capable or being turned, sawn, 
and polished, are prepared by the addition of 
organic compounds containing the CH,OH or 
CHOH group, for instance, hydroxy-fatty acids 
such as glycollic acid, lactic acid, ana malic acid, 
or aloohds such as glycerin, butyl alcohol, and 
cholesterol, or hexoses and the like, to the oily pro- 
duct obtained by reaction between wuimolecular 
weighie of phenol and formaldehyde. The products 
may be heated for several hours at 90° — 130° C., or 
'may be diluted with alcohol, acetone or the like, 
and the solutions used for impregnating paper or 
other porous material, (Reference is directed, in 
pursuance of Sect. 7, Sub-sect. 4, of the Patents 
and Designs Acta, 1907 and 1919, to E.P. 27,096 of 
1908, 129,993, and 148,264; J., 1909, 843.)— L. A. C. 

Condensatwn product from naphthalene and gly- 

coUic acid; Method for the production of a 

Elektrochem. Werke G.m.b.H., H. Bosshard, and 
D. Strauss. E.P. 171,966, 10.1.21. Conv., 4.7.19. 
A MixruKB of 129 pts. of naphthalene, 40 pts. of 
glycollic acid (or 30 pts. of glycolide), and 10 pts. 
of phosphorus pentoxide, ia heated under pressure 
for about 15 hrs. at 130°— 170° C. with agitation. 
Carbon dioxide is allowed to escape from tbe 
apparatus from time to time. The product, after 
separation of unchanged naphthalene by steam dis- 
tillation, is a yellow resin resembling shellac and 
fusing at 80°— 85° C.— L. A. C. 

Besin; Polyglycerol . L. Weiaherg and R. S. 

Potter, Assrs. to The Barrett Co, TJ.S.P- 
1,424,137. 25.7.22. Appl., 19.2.21. 

A urxTUBB of a polyglycerol and a pdlybasic aro- 
matic acid is heat^ until a water-ieeisting product 
is obtained, — L. A. C. 
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Faint. A. C. Holaaifel. U.S.P. 1,422,711, 11.7.22. 
Appl., 2.8.22. 

pSrra containing r^idual pitch derived from oils 
and fats are deodorised by addition of 1 — 6% of 
acetone..^B. M. V. 

Invisible ink. G. F. Morse, Assr. to The Invisihlo 
Process Co. O.S.P. 1,423,246, 18.7.22. Appl., 
14.11.21. 

An invisible ink is composed of a solution contain- 
ing basic ferric sulphate, mixed with 25 — 75% of its 
wmght of phosphoric acid. — ^L. A. C. 

Besins, especially artificial resins; Solvents for 

. W. Schnauth. G.P. 351,688, 25.3.19. 

Addn. to 349,905 (J., 1922, 425 a). 

Ctclohbxanol esters and homologues of the same, 
either alone or mix^ with other solvents, are used 
as solvents for resins instead of cyclohexanol as 
described in the chief patent. — L. A. C. 

Wood; Process for facilitating the cleavage of , 

particularly for lead pencil manufacture. E. 
Beutel and K. Suchy. G.P. 349,813, 20.3.19. 
Conv., 1.3.19. 

The wood is treated with alkalis or mineral acids, 
and if neoe^ry with the addition of compounds 
easily dissociated, e.g., ammonium compounds, in 
a pressure vessel at a temperature of about 200° C. 
.immonium salts may also be used alone. The 
treated wood is subjected to the usual paraffin bath, 
using oils boiling above 200° 0., such as paraffin, lin- 
seed oil, stearic acid, etc., dyestuffs soluble in the 
oil being added as required. — ^A. G. 


XIV. -nfDlA'ROBBEB; GDTTA'PEBCHA. 

Patents. 

LattXf Prcducts obtained from rubber-containing 

, E. Hopkinson. E.P. 157,975, 11.1.21. 

Conv,, 16.1.20. 

Rubber products in increased vield and having a 
tensile strength about 20% higher than those 
obtained by the usual methods, are obtained by 
agitating rubber-containing latex with a preserva- 
tive material to prevent coagulation, and delivering 
the mixture through an atomiser into a chamber in 
which it is dried by contact with a stream of air 
or other gases heated to about 200® F. (93® C.). 
Coagulation is prevented by the addition of 0*1% 
of ammonia if the latex is treated alone, or by tho 
addition of 0'1% of saponin, or other substances, 
such as glue or glycerin, if vulcanising agents or 
compounding ingredients are mixed with the latex 
before treatment. The dried product is deposited 
by passing the gases carrying it through a winding 
channel and spirall collectors, and the spongy pro- 
duct obtained thereby is formed into a compact 
mass by compression in a hydraulic press or between 
rollers. — L. A. C. 

Sponge rubber; Manufacture of , A. J. Ostberg 

and A. Kenny, Assrs. to The Standard Rubber 
Works Ibroprietary, Ltd. U.S.P. 1,422,884, 
18.7.22. Appl., 18.8.20. 

See E.P. 172,398 of 1920; J., 1922, 67 a. 

Insulating products. U.S.P. 1,422,720. See XI. 

XV. -LEATHER; BONE; HORN; GLUE. 

Patents. 

Skins and hides; Mixture for depilating . W, 

Ulke. G.P. 348,413, 31.12.20. 

UEiTmN, is added to a depilating mixture contain- 
ing allkali or alkaline^arth sulphides and covering 


material, a suitable mixture containing, e.g.. stron- 
tium sulphide, maize starch powden talc, dextrin, 
e^en^al oils, and “ nerOlin.” The dextrin protects 
the skin and hair papillae from the action of the 
sulphide, and also prevents liberation of hydrogen 
sulphide. — L. A. C. 

MUlhoard. E.P. 182,884, See V, 


XVL-SOILS; FEBTRISEBS. 

riant indicators of soil types. A. P. Kelley Soil 
Sci., 1922, 13. 411—424. 

The acidity of a number of soils was determined by 
colorimetric metho^ and the characteristic flora 
examined, with a view to correlate particular plants 
with definite ranges of soil acidity. A number of 
plants were found to be indicative of definite 
degrees of acidity. The acidity of any soil type is 
influenced by such factors as arrested leaf decay, 
physiographical features and degree of slope, eleva- 
tion, and season. Variation in some species of 
plants may be induced by changes in soil acidity. 
The carbon dioxide in the soil solutions did not 
affect Ph values determined by the colorimetric 
method. — A. G. P. 

Acid soil stales. III. Influence of calcium carbon- 
ate, calcium oxide, and calcium sulphate on the 
soluble soil nutrients of acid soils. R. H. ^^binson. 
and D. E. BuMis. Soil Sci., 1922, 13, 449 — 460. 
Five acid soils were treated with varying quantities 
of the carbonate, oxide, and sulphate of calcium, 
and stored with a maintained optimum water 
content. Periodical analyses were made of the 
soluble salts obtained by a l!5 water extraction. 
The amounts of calcium added were sufficient to 
satisfy the Hme-requirement determined by the 
Veitch method. In field trials the soils showed 
widely different results on treatment with lime- 
stone. The chief difference brdtight out by analysis 
of tho water extracts of the limed soils, was the 
rapid production of nitrates in those soils which 
had responded to lime in the field. The content of 
water-soluble phosphates and sulphates was not 
appreciably altered by any of the treatments. Tho 
soluble potash and magnesium in all soils was 
increased by treatment with calcium sulphate. In 
pot experiments, addition of monocalcium phos- 
phate, with or without lime, increased the nitrate 
production of those soils which did not respond to 
lime a)lone; but field trials did not confirm this. 

—A. G. P. 

Soil acidify; Effects of lime, leaching, form of 

phosphate and nitrogen salt on plant and 

and the relation of these to the feeding power of 
the plant. F. G. Bauer and A. R. C. Haas. 
Soil Sci., 1922, 13, 461—480. 

Thb actual acidity of plant juices usually varied 
with that of the nutrient medium and was in most 
cases closely related to the growth and feeding 
power of the plant. Liming reduced, and leaching 
increased the acidity of both nutrient medium ana 
plant juices. Acid phosphate (superphosphate) in- 
creased the acidity more than rock phosphate. 
Increased soil acidity improved the availability of 
rock phosphates. Ammonium nitrate produced 
greater acidity in the soil and juices of maize tops 
than did sodium nitrate. (Cf. Sept.) 

—A. G. P. 

Soils; Further studies on the soluble salt content 

of field . C. E. Millar. Soil Sci., 1922, 13, 

433-^48. 

The soluble salt content of a number of soils was 
determined at various depths and seasons by the 
freezing point method. In uncropped soils the 
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soluble salt content of the top 6 in. was low in early 
spring and late autumn, but rose during the 
summer. In samples from depths of 6 — 12 ins. the 
salt content was low and showed no tendency to 
reach a maximum in summer. Soluble salts tended 
to accumulate iu the surface i in. of uncropped 
soils, particularly in dry seasons, but the growth of 
plants to a large extent prevented this, and also 
influenced the amount of soluble salts in the 
samples from a depth of \ ins. Rainfall is an 
important factor in the distribution of soluble salts 
in soils. The hoeing in of organic matter did not 
affect the rate of solution of virgin soils. — A, G. P- 

Azoification in soil; in^uence of salts on . 

3. E. Greaves, E. G. Carter, and Y. Lund. Soil 
Sci., 1922, 13, 481—499. 

Thb effects of salts of sodium, potaseium, calcmm, 
magnesium, manganese, and iron on nitrogen “Na- 
tion in soils are recorded. The toxicity of the 
individual salts is specific and is not governed by 
the negative ion. The salts examined have a less 
toxic action on nitrogen-fixing bacteria than on 
ammonifying or nitrifying bacteria. {Cf. J.C.S., 
Sept.)— A. G. P. 


bolic prooees during this part of tiie growth 

and that the chlorotic condition is a result of the 
lack- of a further supply of available mangsn^. 
Non-leguminous plants appear to be less sensitive 
than legumes to lack of manganese, thus,Buggest- 
ing that manganese is concerned im; nitrogen 
assimilation and the synthesis of proteins. 
Apparently manganese plays the role of a necessary 
catalyst in plant metabolism and together with 
iron functions in the synthesis of chlorophgl.^ 

Suv^rphosphates ; Analysis of . C. Tibaldi. 

Giorn. Chim. Ind. Appl., 1^2, 4, 303. 

The official (Italian) method of estimating the pro- 
portion of phosphoric anhydride soluble in water 
and in ammonium citrate solution may he shortened 
by omitting the digestion with water. Five 
grams of the material is ground three times with 
water, in a basin, transferred to a 500 c.c. flask, 
digested for 1 hr. with 100 c.c. of ammonium citrate 
solution at 45®— 50® C., and made up to vrfume, 
100 c.c. being taken for the precipitation in the 
ordinary way. — T. H. P. 

Calcium in natural phosphates. Menrice. See VII. 


Displaceable potash in soils; Significance of 

in plant nutrition. A. von Nostitz. J. Landw., 
1922, 70, 45—72. 

Soils, packed^ in tubes, were leached with 5% 
ammonium nitrate solution and the extracts 
examined for other bases. Calcium, magnesium, 
potassium, and sodium appeared in considerable 
quantities, and the rate of extraction by 6uc<»s8ive ' 
amounts of ammonium nitrate solution was in the 
order named. In no case could the total amount of 
a base present in the soil be removed by this pro- 
cess. A similar basic exchange was shown to occur 
with mica and felspar. Comparison was made in 
pot experiments between plants grown in the 
original soil and iu. that leached with ammonium 
nitrate solution, to which was added respectively 
the amounts of calcium and magnesium, or of 
calcium, magnesium, and potassium removed by 
the leaching. Suitable adjustments were made for 
the increased nitrogen-content of the leached soil. 
Plants grown in the leached soil with addition of 
calcinm, magnesium, and potassium were only 
slightly inferior to tnose in the original soil, hut 
those grown in leached soil with addition of only 
calcium and magnesium showed every sign of 
potash-starvation. A second crop on the same soils 
gave similar results. The germination of seeds in 
the soil lacking potash was slow and the growth of 
plants poor from tho first. Sand cultures showed 
that germination of seeds increased with the pro- 
portion of potash in the culture solution, as also 
did the rate of growth of the seedlings, but the 
optimum potash content depended on the amounts 
of calcium and magnesium present. In estimating 
the fertiliser requirements of soils the amount of 
potash which can he liberated by a process of base- 
interchange should be taken into consideration. 

_A. G. P. 

Manganese in j^ants; R6le of . J. S. Mc- 

Hargue. J. Amer. Chem. Soc., 1922, 44, 1592 — 
1598. 

Radish, Alaska garden pea, Canada field pea, cow- 
peas, lettuce, tomatoes, spinach, carrote, onions, 
garden beans, cabbage, wheat, oats, clover, and 
velvet beans when grown in a medium which con- 
tained no manganese made a normal growth for 
6 — 8 weeks, but thereafter developed a chlorotic 
condition and failed to make further growth of any 
consequence. The normal condition of the plants 
during the first few weeks of growth is accounted 
for by assuming that tho manganese which the seed 
contains is sufficient to maintain a normal meta- 


Potash. Hazen. Sec XXIII. 


Patents. 


Manure: Method of extracting fertiliser elements 

from . C. E. Gardan. E.S.P. 1,422,434, 

11,7.22. Appl., 1.6.22. 

Manure, in aqueous suspension, is heated and then 
submitted to pressure. — A. G. P. 


Lime^sulphur compositions, TJ.S.P. 1,422,977 and 
1,423,605. See XIXb. 


XVn-SUGABS; STARCHES; GUNS. 

Acetol. I. A new test for carbohydrates. 0. 

Baudisch and H. J. Deuel, J. Amer. Chem, Soc., 

1922, 44, 1585—1587. 

The test depends on the production of acetol from 
carbohydrates. An aqueous solution of the carbo- 
hydrate (0*1 g. in 100 c.c.) is treated with solid 
sodium bicarbonate (6 g.), and distilled nearly to 
dryness. With the carbohydrates which are more 
really attacked, the solution in the distilling flask 
very quickly turns brown and the distillate has a 
sweet odour. The residue in the flask, after dis- 
tillation, has a strong typical caramel odour. The 
distillate is treated with o-aminobenzaldehyde (30 
mg.) and enough potassium hydroxide solution to 
give a decidedly alkaline ruction; after addition 
of a piece of porous plate, it is evaporated over a 
free name to 5 of its volume, cooled, and acidified 
with hydrochloric acid. Solid eodium bicarbonate 
is added till the solution ie alkaline to litmus. The 
presence of acetol is shown by a strong bluish 
fluorescence which can be seen in daylight but more 
readily in light of short wave length such as that 
yielded by the iron arc. To confirm the iesif the 
3-hydroxyquinaldine is extracted by shaking the 
solution ^veral times with ether free from alcohol ; 
the extract is dried over sodium sulphate and the 
solvent is removed. The colourless, needle-like 
crystab of ^hydroxyquinaldine which remain dis- 
solve readily in a little- alcohol, and the fluorescence 
shows up strongly after addition of water to the 
alcoholic solution. The sensitiveness of the reaction 
has not been determined except for dextrose, with 
which quantities as small as 5 mg. give a positive 
result. The test is shown by araoinose, xylose, 
ribose, lyxose, dextrose, Itevulose, manimse, galact- 
ose, glucosamine, lactose, sucrose, maltose, ana 
dextrin, but not by acetoaoetic acid, glycerol, 
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/S-hydroxylaityric «cid, l*ctic acid, starch, or glyco- 
gen. ^he formation of 3-hydroxyquiualdine on 
treatment with o-aminohenzal^hyde and potassium 
hydroxide appears to be a specihc reaction of 
aoetol; it is not given by pure methylglyoxal, aldol, 
acetone, acetaldehyde, ethyl acetoacetate, croton- 
aldehyde, or ethyl alcohol. — H. W. 

Xylan; Methyl ethers of . E. Heueer and W. 

Buppel. Ber., 1922, 5S, 2084—2088. 

Althouoh xylan is very readily soluble in solutions 
of alkali hydroxides it cannot be converted by 
methyl sulphate in these media into methylated 
products containing more than I — 1'5 methoxy 
groups for each CjLO, complex. The products 
thus obtained are fflely soluble in cold water, but 
the solutions become turbid when they are heated 
owing to the separation of methyloxylan. Better 
results are obtained with methyl iodide and silver 
oxide. Xylan, pre-methylated with sodium hydr- 
oxide and methyl sulphate, is almost completely 
methylated by these reagents boiUng under slightly 
increased pressure and is completely converted into 
dimethylxylan, softening at 65° — 70° C., when 
similarly heated under pressure at 100° C. — H. W. 


Wheat starch. Wallis. See XIXa. 


Patents. 

Orape sugar; Manufacture of . P. W. Allen, 

Assr. to Penick and Ford, Ltd. U.S.P. 1,422,328, 
11.7.22. Appl., 17.2.19. 

In the preparation of glucose from starch, the sugar 
liquor, freed from protein impurities, is heated to 
about 145^^ F. (63° C.) at a density of 42° 6. (sp. gr. 
1’41), and subjected to a beating operation in the 
air, thus giving the mass a frothy porous consis- 
tency, and is then allowed to stand until crystal- 
lised.— A, 0. P. 


Fermentahlt sugar jrom wood, G.P. 351,681 and 
352,773. See XVIII, 


Xm— FEBMEIfTATION ItfDOSTfilES. 

Yeast cells; Action of saponin-substances on . 

F. Boas. Ber. Beuts. Bot, Ges., 1922, 40, 32 — 38. 
Chem. Zentr., 1922, 93. III., 64. 

There is a great similarity between the action of 
sapqnins on blood corpuscles and that on yeast cells. 
Digitonin and smilacin are very active, and 
guaiacum saponin very inactive toward blocnl cor- 
puscle in the Kobert test. Digitonin and smilacin 
inhibit fermentation by yeast, whereas other 
saponins examined accelerate fermentation, in solu- 
tions containing little or no dissolved salts, by in- 
creasing the permeability of the cell without injury. 

—A. G. P. 


Yeast; Action of mercuric chloride, phenol, and 

quinine on . G. Joachimoglu. Biochem. 

Zeits., 1922, 130, 239—248. 

From measurements of the loss of weight due to 
carbon dioxide evolved, it is found that the growth 
of yeast is inhibited by mercuric chloride over the 
range of dilutions, 1 in 66,000 to 1 in 1,200,000: 
by quinine hydrochloride between 1 in 360 ana 
1 m 675, but not at higher dilutions j by phenol at 
1 in 1000, but not at 1 in 10,000. The so-called 
Arndt-Schule law, that small quantities of a jioison 
act in an opposite sense to large quantities is 

invalid.— H. K. 


Lactic ferm^tadion; Action of acids on the course 
“T ' E. Bachrach and H. Cardot. Comptea 
wnd. Soc. Biol., 1922, 86, 583—586 Chem 
Zentr,, 1922, 93, I., 1414. 


Inttial acidihcation of the substrate only affects the 
rate of propagation of the bacillus during the first 
hour of the fermentation. Initial acidity, pro- 
duced by hydrochloric, nitric, sulphuric, and acetic 
acids, had no effect on the amount of acid produced 
by fermentation. Phosphoric acid alone had an 
unfavourable effect on fermentation. — A. G. P. 


Aspergillus niger; Utilisation of the ternary sub- 
stances tfi the growth of . E. F. Terroine 
and B. Wurmser. Comptes rend., 1922, 175, 
228—230. 

Thb ratio of the dry weight of the mycelium formed 
"to the weight of the nutrient which disappeared 
during its growth, was determined under various 
conditions. The results indicate that the fungus 
exhibits complete indifference towards the compo- 
sition or structure of the various sugars (dextrose 
laevulose, sucrose, maltose, arabinose, and xylosej 
used as sources of carbon, development proceeding 
at about the same rate in aill cases. The concen- 
tration of the nitrogenous nutrient material had 
likewise no influence on the ratio of utilisation. 

nature of the source of nitrogen had a distinct 
influence, and two well-defined groups were found, 
the first, comprising ammonium sulphate, guani- 
dine, urea, ammonium nitrate, and nitric acid, 
giving a ratio of about 0*42, and the second group, 
comprising sodium and aluminium nitrates, giving 
a lower ratio of 0*3 4 - 0*35. The energy of synthesis, 
i.«., the energy required for the ^velopment of 
the mycelium, does not depend on either the com- 
position or structure of the sugar, but it is greater 
when the nitrogen is present^ as nitrates than 
when ammoniacal nitrogen, urea or nitric acid is the 
starting point.— G. F. M. 


Spent washes from saccharified wood; Detection 

of unfermented sugar in . H. Pringsheim. 

Cellulosechem., 1922, 3, 77 — 78. 

The presence of unfermented hexoses in the spent 
washes obtained by the fermentation of liquors 
from saccharified wood is detected by the difference 
in solubility of glucosazone and pentosazone in hot 
water. 25 c.c, of the spent wash is neutralised, 
faintly acidified with acetic acid, treated with 
2 c.c. of 50% acetic acid and then with a 2% solu- 
tion of potassium permanganate, added slowly from 
a burette until the supernatant liquid is practically 
colourless. Two portions of 75 c.c. of the spent 
wash are then treated exactly alike; they are 
neutralised, slightly acidified, and treated slowly 
with the previously ascertained quantity of per- 
manganate in the presence of 3*4 c.c. of 50% acetic 
acid for every 50 c.c. of permanganate used. After 
standing all night the manganese dioxide is 
collected on a small layer of kieselguhr spread 
on paper on a Buchner funnel, and washed. The 
filtrates are united and concentrated in vactto 
at 50° C. to a volume of 50 — 25 c.c. according to the 
quantity of sugar. Ten c.c. of this solution ia 
made alkaline with sodium carbonate, filtered, very 
slightly acidified with acetic acid, and heated in 
a boiling water-bath with 0*2 g. of phenylhydrazine 
hydrochloride and 0*3 g. of sodium acetate for half 
an hour. The absence of dextrose is indicated by 
the absence of a precipitate in the hot liquid. If 
the result is doubtful, the liquid is cooled, the 
osasones are allowed to separate out, and their 
solubility is again tested by heating. All the 
peutosozone is re-dissolved but the glucosazone, 
once precipitated, does not go into solution on 
heating. Tlie limit of sensitiveness is 0*032% of 
dextrose in the wort. — J. F. B. 
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Lipase, Palmer. ;See XU., 

PATBNTa. 

'Distillino alcoholic and other liqwds; Process of 

. H.Wade. From J. Sehneible. E.P. 182,832, 

13.1.21. ^ 

The liquid is distilled in a column still, comprising 
a heater surmounted hy cooled and uncooled 
dephlegmating plates, the heat supply to the heater 
being controlled to produce a constant temperature 
in the column above the heater and the supply of 
cooling medium to the cooled plates being controlled 
to produce a constant temperature at a fixed point 
in the“ column, whereby a uniform temperature 
gradient through the column is produced. The 
design of the plates is such as to maintain the 
interior of the still free from accumulations of 
reflux liquid, and baffles are introduced to impart 
a whirling or spiral movement to the mixed vapours 
and condensed liquid within the column. The fresh 
liquid is preheated and fed into the column at a 
point where the temperature and composition of 
the condensed liquid in the still is substantially the 
same as that of the preheated fresh liquid. The 
liquid is withdrawn from the still substantially at 
its boiling point. — H. C. R. 

Sugar; Production of from wood and other 

material containing cellulose. Production of 
readily f ermentable sugar solutions from material 
containing cellulose. A. Classen. G.P. (a) 351,681, 
24.6.17, (b) 362,773, 23.3.18. 

(a) The yield of fermentable sugar obtained from 
wood or other material containing cellulose by 
heating with sufficient hydrochloric acid or sul- 
phuric acid to decompose the cellulose is increased 
by the addition of a small quantity of a catalyst 
consisting of another acid, or mixture of acids, 
or acid salts. Thus, if sulphuric acid or hydro- 
chloric acid is used tor decomposing the material, 
small quantities of hydrochloric acid and/or 
sulphur dioxide^ or sulphuric acid and/or sulphur 
dioxide, respectively, are also added to the charge. 

(b) Wood or other material containing cellulose is 
heated with acids under pressure, steam being 
admitted into the apparatus until conversion begins, 
i.e.j at 130®— 140® C., corresponding to a pressure 
of 3 atm., after which the supply of steam is 
regulated so that the pressure rises to about 7 atm. 
in 20 — 50 mins., this pressure then being main- 
tained for a short time. A good yield of fermentable 
sugar is obtained by this procedure. — L. A. C. 


XIXa.-F00DS. 

Wheat starch; Some characteristics of . 

T. E. Wallis. Brit. Pharm. Conf., July. Pharm. 

J., 1922, 109, 82—83. 

Wheat starch can be quite definitely recognised in 
barley starch by the presence of a number of grains 
measuring 40 microns and over. Starches consist- 
ing of large and small grains intermixed cannot, 
however, he characterised by the number of grains 
per mg., nor by the number of grains exceeding a 
certain size, unless they have been prepared by a 
standard process. In attempting the quantitative 
analysis of mixed flours microscopically, the pure 
starches must be prepared by a standardised 
process, which must also be used for the separation 
of starch from the mixed flour. For example, if 
the examination of the crude fibre of a flour has 
established the presence of barley in admixture 
with wheat, the amount of each present can be 
ascertained fairly accurately by preparing speci- 
mmis of pure wheat starch and of starch from the 
flour, by the standard process, and then 
making counts of the numbers of starch grains of 


40 microns and'- over in the two'^samples. . The 
result may then be checked by the examination of 
a mixture of genuine flonrs in the propoHions 
foiund. — G. F. M. .V 

Phosphates in mxLk; Volumetric dete^ination of 

and application to the j^gtng of milk. 

W. Muller. Mitt. Lebensmittelunters. n. Hyg., 
1922, 13, 52—63. Chem. Zentr., 1922, 93, IV,, 69. 
NsuBAUEa^B modification of Leconte’s uranyl 
nitrate method (Anleitung aur Harnanalyse, 5 
Aufl., 162) was used. Different results were 
obtained by determining the phosphates in the 
milk serum (inorganic phosp^tes), to those 
obtained by incinerating the milk and determin- 
ing the phosphates in the a^ (total phosphates). 
The serum was obtained by Ambiihl and Weiss’ 
method (J., 1920, 464 a). The uranyl nitrate 
method was found to be siinple and rapid and to 
give accurate results, especially with milk-serum. 
It can be of great use in judging milk, as the phos- 
phate content of milk is lowered to a greater extent 
than the content of lactose by abnormalities of 
secretion^ and forms by itself a clear indication of 
pathological changes in the milk. — H. C. R. 

Milk; [_l)etermination o/] moisture content of dried 

. G. E. Holm. J. Assoc. Off. Agr. Chem., 

1922, 5, 509—511. 

AcemuTS and concordant moisture determinations 
can be made on dried milk only if precautions are 
taken to guard the samples from contact with 
moisture whilst they are being handled. Tbo 
samples should he stored in tightly sealed glass jars 
or metal containers, and weired out in stoppered 
weighing bottles. For complete dehydration, drying 
for at least 1 hr. at 100® C. in a vacuum of about 25 
in. is required.— G. F. M. 

MUk foods; Analysis of . R. H. Crichton. 

Brit. Pharm. Conf., July. Pharm. J., 1922, 
109, 94. 

A SIMPLE and rapid method for the analysis of milk 
foods is described. 5 c.c. of the milk absorbed in 
absorbent paper, or an equivalent quantity of the 
solid food is dried in a steam-oven to determine the 
water and total solids, and the residue is exhausted 
in a Soxhlet apparatus to obtain the amount of fat 
and of solids not fat. To obtain the protein and 
carbohydrate content, 10 c.c. of the milk is mixed 
with water, and dialysed solution of iron (Lig. Fern 
Dial.) is added until the supernatant liquid is quite 
clear. The volume is made up to 200 c.c., the 
precipitate filtered off. its nitrogen content deter- 
mined by the Kjeidanl process, and the protein 
calculated. The filtrate contains the lactose which 
is estimated by means of Pavy’s or Benedict’s 
solution. Starch and cellulose interfere with the 
analysis by preventing the complete precipitation 
of the casein by the colloidal iron. — G. F. M. 

fft-Vecylenic acid, a previously unknown acid /ront 
butter. A. Griin and T. Wirth. Ber., 1922, 55, 
2197—2205. 

Butter fat is treated with methyl alcoholic 
hydr<^en chloride (1*5%) and the methyl esters are 
submitted to fractional distillation whereby a 
portion, b.p. 100® — 140® O. at 15 mm., iodine value 
9’8, is obtained. The fraction is hydrolysed and a 
partial separation of the saturated and on- 
saturated acids is effected by prolonged treatment 
of the corresponding lead salts in the usual manner. 
A mixture of approximately equal amounts of 
decyfenic and capnc acids is thus produced, which 
cannot be separated more completely by any of the 
ordinary methods. It is, therefore, esterined and 
the methyl esters are brominated in dry chloroform 
solution. The products are readily separated from 
one another oy distillation under diminished 
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ureBsnre, meChyl dibro^aprate, b.p. 

j_g 50 __jgS 3 o 0. at 7 mm., is obtained. Treatment of 
the iStter with 5N methyl akoholic hydrogen 
chloride apd ainc yields methyl ^Mtecvlenate, 
h D 115® — 12 mm. , which is ^drolyaed to 
^iSecylenic Ikid. CHa:CH[CH.],.CO*H, a colour- 
less fairly mobile liquid, b.p. 14^ O. at 4 mm., 
m p. below 0° Q. The constitution of the acid is 
deduced from its conversion by oaone into azelaic 
acid and formaldehyde. This is the first instance 
on record of the isolation of an unsaturated acid 
of such low molecuian* weight or of one containing 
a terminal double bond from a natural fat. — H. W. 


Soua bean milk. E. Remy. Z. Unters. Nahr. 

Genussm., 1933, 43.ja80— 381. 

X SAMPLE of soya-bean milk, yellowish-white in 
colour and having a sicklv sweet taste and a faintly 
acid reaction, gave the following results on 
analysis: Water, 88*93%; dry matter, 11*07%; 
fat, 3 00% ; non-fatty solids, 8*01% ; i>rotein, 2*96% ; 
starch, 0*57%; glucose, 2*48%; mineral matter, 
0*63%; alkalinity of ash, 6*44 c.c. of ^/1 acid; 
germs per c.c.. 4000. The gross energy content was 
54 Cals, (cow’s milk 70 Cala.l. Content of food- 
units, ^ (cow’s milk 34). The price of the soya 
bean miHc at the time of the investigation was the 
same as that of cow’s milk. It cannot therefore be 
considered to be an economical substitute for cow’s 
milk. — H. 0. R. 


Chlorides in foodstuffs; Determination of . M. 

Bornand. Mitt, Lebensmittelunters. u. Hyg., 
1922, 13, 67-^. Chem, Zentr., 1922, 93, IV., 

66 — 67 . 

The organic matter is destroyed with persulphate 
and nitric acid. 2 — 5 g. or 10 c.c. of the sample is j 
treated with 20 — 30 c.c, of water, 5 — 20 c.c. of con- ! 
eentrated nitric acid, and 20 c.c. of N jlO silver 
nitrate solution. The fixture is gently heated, 
and 1 — 6 g. of potassium persulphate is added in 
small portions until after boiling for 5 — 15 mins, 
tbe liquid is quite clear. If the sample is very rich 
in fat the whole of the fat and protein is not 
destroyed. The residue, however, remains in 
suspension and doea not interfere with the | 
titration. A small quantity of iron alum solution ! 
is added to the solution, which is diluted with | 
100 c.c, of water and titrated with 2V/10 thio- j 
cyanate. In order to prevent the oxidation of the 
chloride to chlorate 5 c.c. of formaldehyde or I 
acetaldehyde is added towards the end of the re- 
action. This method is suitable for the analysis of i 
urine, bread, milk, wine, meat extract, soup-cubes, ; 
and cheese. It is not suitable for butter. — H. C. R. 

Phi/tin content of foodstuffs; Determination of . 

E. Arbenz. Mitt. Lebenemittelunters. u. Hyg., 
1922, 13, 45—62. Chem. Zentr., 1922, 93, IV., 67. 
Thk volumetric method of Heubner and Stadler 
(J., 1914, 713) was employed. The sample to he 
analysed was dried at 36® C. if necessary, finely 
ground, and freed from fat. A weighed quantity 
was then treated with a known volume of 0*6% 
hydrochloric acid, shaken, and filtered after stand- 
ing for some hours. The residue was again ex- 
tracted with hydrochloric acid and the extraction 
repeated until the filtrate was free from phytin, 
For each ^ c.c. of filtrate 10 c.c. of 3% ammonium 
thiocyanate was adde^, the volume made up to 
100 c.c. 0*6% hydrochloric acid, and the 

solution titrated with a standard solution of ferric 
chloride (0*05 — 3% Fe); 1 mg. Fe is equivalent to 
119 mg. of phosphorus in the form of phytin. A 
krge number of extractions are necessary to 
remove all the phytin from foodstuffs and the 
nitrations are tedious. The percentage of phytin, 
reckoned as anhydrous phytio acid, in tbe dry 
niatter of various foodstuffs is given as follows : 


Rice bran, 4*232; rice flour, 0*216; wheat bran, 
6*073; whole meal, 0*572; wheat flour, 0'2C^; maise 
flour, 0*867; lentils, 0*326; peas, 0*561; oatmeal, 
0*506 ; cocoa* 2*230. No phytin was found in 
carrots, turnips, cauliflower, hrussels sprou^ 
cabbage, spinach, asparagus, apples, pears, or figs. 

— H. C. R. 

Cocoa; Torrefaction of . R. Lecoq. J. Pharm, 

Chim., 1922, 26, 96—101. 

The torrefaction of cocoa is accompanied by a loss 
in weight of 5 — 8% according to the duration of 
the operation. This loss is not due to a simple 
elimination of water, which in itself accounts for 
little more than half, or even less, of the total 
loss. Chemically, torrefaction involves a series of 
complex changes, which are manifested by an im- 
provement in tbe aroma and taste, due to changes 
in the essential oils^ and the destruction or modi- 
fication of the acids of fermentation, and the 
tannins, by alterations in tbe colour resulting from 
the action of heat on the cocoa red,” and by the 
gelatinisation of the starch. A variation in the 
proportion of cacao butter as torrefaction pro- 
ceeded was observed with certain varieties. At 
first owing to loss of water the percentage of fat 
rises, but falls again as the constituents of the 
cocoa are attacked. Finally a considerable rise 
again occurs indicating a selective destruction of 
constituents other than fat. Torrefaction is also 
accompanied by a notable increase in the propor- 
tion of substances soluble in water. The per- 
centages of xanthine bases remain sensibly un- 
altered unless the heating is somewhat severe and 
prolonged. — G. F. M. 

Droteins and derivatives; Jtecogniti^ of — by 
colour reactions. M. A, Rakusin. Biochem. 
Zeits., 1922, 130, 268—281. 

Thb author has examined a large number of vege- 
table and animal proteins, enzymes, and toxins, 
in respect of their behaviour to eight colour re- 
actions, viz., the biuret, Millon, xanthbprotein, 
Liebermann, Adamkiewit^h, Moliscb, Pettenkofer, 
and Ostromyslenski reactions ; and the behaviour 
toward the sulphur reactions of Vohl and Rakusin. 
Each protein corresponds to a definite complex of 
reactions. — H. K. 

Leucosin; Isoelectric point of the vegetable albumin 

. H. Luers and M. Landaucr. Z. Elektro- 

cheni., 1922, 28, 341—347. 

Tub isoelectric point of lencosin was determined 
by five different methods, with the following 
results: from the maximum of coagulation, 

2*6x10"*; from cataphoresis, 2*8x10”®; from the 
maximum of alcohol precipitation, 2*7 x 10'®; f^^u 
the minimum of the internal friction, 2'3xl0'**; 
and from the maximum of the surface tension, 
2*2 X 10'*. The isoelectric point of serum-, vege- 
table-, and yeast-albumin is therefore the same, 
as also is the chemical composition; only in the 
biological properties is a marked difference to be 
found. — J. F. S. 

Synthesis of ^t-decylenic acid. Griin and Wirth. 
See XII. 

Arsenic content of manne atgee. Jones. See XX. 

Patents. 

MUk; Process of dissolving dried or coneentrated 

. Plauson’a (Parent Co.), Ltd. From H. 

Plauson. E.P. 182,612, 28.4.21. 

Dried milk is treated with 6 — 7 times its weight 
of water in a colloid mill (E.P. 166,838; J., 1922, 
357 a). Oatmeal or other nutrient substances may 
be mixed with the milk previous to dispersing in 
tbe mill. — A. G. P. 
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MUk product: Method of producing a condensed- 

. H S. MeMott, Assr. to The By-Products 

Recovery Co. U.8.P. 1,433,810, 25.7.22. Appl., 
11.4.16. 

\frt.ir is subjected for a short time to a “disrupt- 
ing temperature,” the vapours generated being 
permitted to escape. The hot product is then 
subjected to the action of a cooling agent. — H. H. 

Sulphite-cellulose waste liquor. G.P. 352,624. I 
See V. i 

XIXB.-WATEfi PURIFICATION: 
SANITATION. 

Water purification; Investigation, by means of the 
hydrogen electrode, of the chemical reactions in- 
volved in . R. E. Greenfield and A. M. Bus- 

well. J. Amer. Chem. Soc., 1922, 44, 1435 1442. ! 
Thb shape and position of the neutralisation curves 
of the carbonates of sodium, magnesium, and c^- 
cium, using a strong acid, is unaffected by the 
metallic ion, but the inflection point occurs at a 
slightly higher Pn value in dilute solutions than 
in more concentrated solutions. The precipitation 
of magnesium as hydroxide commences at Ph 9 ® 
and is complete at Ph 10'6. Calcium carhonate is 
completely precipitate at p* 9'5. Aluminium 
hydroxide commences to precipitate at Ph 4*0 and 
precipitation is complete at Ps 6*6 — 7*5 ; the pr^ 
cipitate commences to re-dissolve at Pr 8*0 and 
solution is complete at Pg 10*0 — ITQ. (Cf. J.C.S., 
Sept.)— J. F. S. 

Water; Volumetric determination of sulphates in 

. J. Kuhlmann and J. Grossfeld. Z. Unters. 

Nahr. Genussm., 1922, 43, 377 — 381. 

This determination is heat carried out hy precipi- 
tating the sulphates with a known quantity of 
harium chloride, precipitating the excess of barium ■ 
with a known quantity of potassium chromate, 
and titrating the excess of chromate iodometri- 
cally. Only one filtration is necessary, as the 
chromate has no action on the precipitate barium 
sulphate. All precipitations are carried out in 
cold solutions and the precipitates are retained 
on special “ kiese/lguhr filter papers,” which admit 
of rapid filtering. The method, which is described 
in detail, is easy to carry out, rapid, and accurate. 

— H. C. R. 

I 

Bacteria fermenting lactose, and their significance 
in water analysis. M. Levine. Iowa State Coll. 
Agric., 1921, 20 [31]. Bull. 62, 127 pages. 

The whole of the colon group of organisms are 
characterised hy the following reactions: forma- : 
tion of acid and of gas from monosaccharoses and 
from lactose; reduction of nitrates; production of 
acidity in, and clotting of, milk. All other tests 
vary with varieties of organisms. There is striking 
correlation in the results from the following tests : — 
(1) Gas ratio, (2) acidity to methyl red, (3) Vosges- 
Proskauer reaction, (4) growth in uric acid media, 
(5) appearance on agar media. These five tests 
serve to distinguish between members of colon 
organisms of the ^pe B. coli and those of the 
aerogenes group. Tests (2) or, preferably, (3) may 
be used for the routine separation of the two sub- 
sections. A more detailed scheme is given for the 
differentiation of B. coli, aoidi-lactici, communior 
neapolitanum, coscaroba, aerogenes, and cloacae. 
The aerogenes group are less indicative of recent 
pollution than B. coli, since they are more common 
in soil than in faeces and more persistent in water. 
Spore-forming lactose-fermenting organisms such 
as Cl. melchii and Cl. enteritidis sporogenes are 
considered to be of no value in detecting pollution 
of water supplies. — A. G. P. 


Cresol ia cresol soap solutions; Determination o/ 

. 0. Schmatolla. C!hem.-Zeit., 1922, 46, 

661—662. 

Thb method previously described by Frank (J., 
1922, 433 a) yields erroneous results, as 90 provision 
is made for neutralising the soap solution, which, 
if it contains free fatty acid, yields a portion of 
this to the ether, and if alkaline retains part of 
the cresol. Again, the cresol obtained cannot he 
freed from ether by evaporation of the latter at 
100=' C., or even at 150° C. Accurate results may 
be obtained by the following method; the soap 
solution is made slightly acid with sulphuric acid 
and distilled up to 250° C. or in a current of steam, 
The distillate is treated with a large excess of 
caustic potash, concentrated, and the cresol pre. 
cipitated by acidifying the solution with hydro- 
chloric acid and saturating it with salt in a 
graduated tube. The volume of cresol is then read 
off; it contains 6% of water.— A. R. P. 


Hypochlorite solution; The effect of Dakin’s 

on certain organic substances. N. O. Engfeldt. 
Z. physiol. Chem., 1922, 121, 18-61. 

The action of Dakin’s hypochlorite solution on 
carbohydrates, fats, soaps and glycerol, .proteins, 
amino-acids, ammonia, and aldehydes has been 
investigated. Fats, soaps, and glycerol react only 
to a small extent ; most of the other substances 
investigated react much more completely and 
rapidly. — W. 0. K. 


Effluent spent liquors from, the distillation of 

ammoniaeal liquor; Treatment of . Fifty- 

eighth Annual Report on Alkali, etc. Works, 

mi, 9—20. 

Effluent spent liquor from an ammonia still was 
passed through the usual settling pits and then 
while still hot was passed down a grubber, 18 ins, 
high and 5 ins. diameter, ]^cked with coke. W aste 
furnace gases containing the equivalent of 1 grain 
H,80. per cub. ft. were passed up the scrubber, 
and it was found that, with a liquor feed of 160 c.c. 
per min., 85% of the phenols in the liquor could be 
volatilised and that the liquor could be decolorised 
as a result of the neutralisation of the alkali. In 
prelixnin&ry trials with a working seals plant, 
during which the supply of waste gases was in- 
adequate, 58% of the phenols and 7*5% of tk 
thiocyanate were removed, while the amount oi 
oxygen required for tho complete oxidation of the 
liquor was reduced by 31*5%. (Cf. J.,,1^2, 316 a, 
also cf. Skirrow, 1908, 58 ; Fowler and others, 

174; Frankland and Silvester, 1907, 231.) — H. Hg. 

Phenol in trade liquors; Estimation of • 

eighth Annual Report on Alkali, etc. VVorks, 
1921, 22—28. 

When phenol is distilled from effluent spent liq™” 
from ammonia distillation plants as in the metUM 
described hy Skirrow (J., 1908, 58). the passage of 
the vapours through a flask containing a solution 
of sodium carhonate and lead carhonate maintainen 
at the boiling point prevents the necessity ot a 
second distillation, but leads to low results owing 
to the retention of phenol by the sodium 
solution. The catch flask may be omitted n 3&.S- 
of salt and a slight excess of lead acetate soluW 
are added to 100 c.c. of the liquor, rendered sligMif 
acid if necessary, prior to the 
Volatilisation of acid is prevented By the^ adaiti 
of precipitated chalk. Liquors containing bas 
organic compounds must be evaporated wi 
caustic soda prior to the distillation. — H. Hg. 

Tellurium poisoning; A rare ease of ^* 

Adolphi. Chem.-Zeit., 1922, 46, 722. 

Thbee cases of acute poisoning Jby tellurous aci 
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occun^d duriiig the amelting of 6ome platinum mud 
which had been obtained as a by-product from 
Siberian, gold ores containing as impurities 
tellurides (» gold and silveor. During the melting, 
the teliurous ijoid volatilised with the accompani- 
ment of a white fume and a greenish flame. The 
symptoms observed in the victims were weakness, 
dizziness, greatly accelerated frequency of breath- 
ing and of the pulse, and a foul garlic-like odour 
of the breath, and in one case lasted 8 — 10 weeks. 
. — G. F. M. 

Corrosion of metals hy water. 'West. See X. 

Patents. 

Feed water of steam generators; Heating and 
decanting apparatus for use in purifying the 
- — P. Kestner. E.P. 167,142, 7.3.21. Conv. 
27.7.20. 

Steam from a continuous blow-off from a boiler 
enters the upper part of a cylindrical settling 
tank (in which condensed water collects) and 
passes thence to a decanting tank where it heats 
incoming natural water. The heated water from 
the decanting and settling tanks is mixed in an 
outer vessel Iwlow a filter, through which the mixed 
waters pass in an upward direction to the outlet 

—A. G. P. 

Lime and sulphur; Compound of stabilised 

with an aromatic compound. M. S Honkins 
U.S.P. 1,422,977, 18.7.22. Appl,, 8.7.21. 

A COMPOSITION is prepared including a calcium poly- 
sulphide, and containing l-;-10% of the calcium 
salt of an aromatic sulpbonic acid, s.p., calcium 
naphthalenesulphonate. — A. G. P. 

Lime-sulphur composition; Method of making dry 

soluble . E. H. French. U.S.P. 1,423,606 

25.7.22, Appl., 11.8.19. ,-»ao,ooo, 

4 LIME-SULPHUR solutiou is evaporated in an atmos- 
phere of non-oxidising gas. — A. G. P. 

Water for softening, sterilising and like purposes; 

Treatment of . H. J. Magrath. U S P 

1,423,132, 18.7.22. Appl., 31.8.21. ' ‘ ' 

3ee E.P. 158,498 of 1920; J., 1921, 366 a. 


XX -ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

famine and strychnine; Extraction of from 

solutions of varying hydrogen ion concentration; 
a method for the separation of strychnine from 
^iTiine, N. Evers. Brit. Pharm. Conf., July. 
Pharm. J., 1922, 109, 90—91. 

In order ip ensure complete extraction of strychnine 
is alkaloid from aqueous solution by chloroform, 
?H must not be allowed to fall below 7, i.e., the 
'<> ution must be alkaline. Strychnine hydrochloride 
s Oissolved to a considerable extent from acid 
io utioa by chloroform, the amount rising with 
^ ^ strychnine \ydro- 
hydrochloric acid can be completely 
OTed by five extractions with chloioform. In 
La Of quinine the amount of hydrochloride 
® 1 diminishingly small with increasing 
3 rfio+? ^ 2^ hydrochloric acid is 

1 A w, hence the two alkaloids may 

separated by extracting the 
iriH hydrochloride from 22V hydrochloric 

quinine as alkaloid after 
■if rtivi alkaline. For the complete extraction 
ivith alkaloid p* must not be leas than 8: 

bv ^ , whole of the quinine is extracted 

lorofonn, but partially as hydrochloride. At 


a greater acidity than p, 4 there is a sudden reduc- 
tion in the amount of hydrochloride dissolved, 
cowee^nding with the formation of the acid hydro- 
chloride, and the quantity extracted rapidly 
becomes negligible. The above method of separa- 
tion applied to the estimation of strychnine and 
quinine m Easton’s syrup and iron quinine and 
strychnine citrates gives results which, although 
tending to be somewhat on the low side, are suffi- 
accurate for ordinary purposes, and prob- 
ably quite as accurate as those obtained by other 
more elaborate and tedious methods. — G. F. M 


^lanmc salts; Rapid estimation of in tablets 

8. G. Liversedge and F. W. Andrews. Brit* 
P^m. Conf., July. Pharm. J., 1922, IM, 

Qutw^ in quinine salts or in tablets can be 
rapidly estimated by dissolving or extracting the 
aikaloidal salt with 20 c.c. of iv/5 sulphuric acid 
adding a known excess of N 12 sodium hydroxide, 
removing the liberated quinine with ether saturated 
subsequently titrating the excess 
^f alkau with^ 2V/5 sulphuric acid, using phenol- 
phthalein as indicator. If boric acid is present 
haematoxylin is used as indicator. Sugar, starch, 
gum, and talc, which may be present in quinine 
tablets, do not affect the accuracy of the deter- 
mination.— G. F. M. 


iScopolinc. V7, Constitution of scopolamine and 
scopoline. The Sofmann degradation of scopoline, 
K. Hess and 0. ^Yahl. ' Ber., 1922, 55, 1979— 
2025. 

di-ScopoLiNE can be esterified quantitatively with 
r-desoxytropic (o-phenylpropionic) acid with the 
formation of two racemic desox^ropylscopoleins, 
neither of which is identical with the single racemic 
compound (desoxyscopolamine) prepared by con- 
verting scopolamine by loss of water into aposco- 
polamine and reduction of the latter. The authors 
therefore consider that King’s conception of the 
partially racemic nature of Z-scopolamine is no 
longer tenable (cf. Chem. Soc. Trans., 1919, 115, 
476, 974); that scopoline is not present as such in 
the alcoholic component of i-scopolamine but is 
formed therefrom by structural change during 
hydrolysis, and that since desoxyscopolamine exists 
in only a single racemic form it contains only one 
asymmetric carbon atom and, as this is present in 
the tropyl group, it follows that the basic com- 
ponent is itself symmetrical in structure. Formulae 
are proposed for scopolamine and scopoline respec- 
tively. (Cf. J.C.S,, Sept.) — H. W. 


Anhalonium alkaloids. IV. Synthesis of anhal- 
amine, E. Spatb and H. Roder. Monatsh., 
1922, 43, 93—111. 

6-HyDBOXT- 7.8-PIMKTnOXy-1.2.3.‘l-TETEAHTDIlOISO- 
qiTiNOLiNE has been prepared synthetically and 
shown to be identical with anhalamine from the 
Echinocactus Leicinii, (jCf. J.C.S. , Sept.) 

— C. K. I. 

Alkaloids; Report on , A. R. Bliss, jun. J. 

Assoc. Off. Agr. Chem., 1922, 5, 564 — 573. 

In the assay of strychnine in tablets or in liquids 
the volumetric check obtained by dissolving the 
isolated alkaloid in alcohol, adding excess of 77/10 
sulphuric acid and titrating back with Nf 50 
potassium hydroxide, with methyl red as indicator, 
gave results in satisfactory agreement with the 
gravimetric determination. The method already 
published for the separation of quinine and strych- 
nine (J. Assoc. Off. A^gr. Chem., 1921, 4, 416) was 
t^ted and gave much more accurate results than 
either the oxalate, tartrate, or ferrocyanide 
methods. The method for the determination of 
alkaloids in physostigma preparations already pub- 
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lished (loc. eii.) gives more accurate results 
the tr.S.P. method. A modihcation of the official 
method for the assay of fluid extract of hyoscyamus, ! 
in which at least 30 c.c. of water and 5^10 c.c. of 
Liq. Ammonia F<^ior. were used, and before 
titrating, the residue was treated twice with 6 c.c. 
of ether, evaporating to dryness each time, gave 
satisfactory results, higher than those obtained by 
the U.S.P. method. A preliminary report is made 
on the determination of the alkaloids of ipeca- 
cuanha, and attention is particularly drawn to ^e 
necessity of avoiding overheating in evaporating 
the ethereal extracts, otherwise decomiwsition of 
the alkaloids, notably of oephaeline, will cause a 
great discrepancy between the gravimetric and 
volumetric results. The last portions of ether 
should be evaporated spontaneously without heat, 
and the residue dried at a temperature not exceed- 
ing 60° C.— G. F. M. 

Allcaloidal histfiuthic iodides^ Method for the pre- 
paration of in a crystallim form. M, 

Kran<^ois and L. G. Blanc. Comptes rend., 1922, 
175, 273—274. 

Ceystalline bismuthic iodides of caffeine, theo- 
bromine, morphine, codeine, quinine, atropine, 
arecoline, pilocarpine, sparteine, nicotine, aniline, 
pyridine, and quinoline were prepared from potas- 
sium bismuthic iodide and acid solutions of the 
hydrochlorides of the bases by methods precisely 
analogous to those employed for the preparation of 
the double mercuric iodides (J., 1922, 646 a). Thew 
compounds form extremely well-defined microscopic 
crystals, and in the bulk are considerably darker 
in colour than the corresponding amorphous sub- 
stances. They contain no water of crystallisation, 
and have the general formula (BiI,)x(A-lk.Hpy. 
They appear toTje adapted for the microchemical 
characterisation of the alkaloids. — G. F. M. 


Microsuhlimation of plant products. A. Viehoever. 

J. Assoc. Off. Agr. Chem., 1922, 5, 557 — 559. 

The sublimation is conducted in a small beaker- 
like container with a small cup, about 1x1 cm., 
extending from the bottom. The cup containing 
the plant material, is heated in a cottonseed-oil 
bath to the desired temperature, and a small glass 
placed over the opening serves as a receiver for the 
sublimate. In this way santonin was obtained in 
characteristic crystalline form from Artemisia etna 
and A. neo-mexicana, and was identified further 
by the blue coloration with alcoholic furfuml solu- 
tion and sulphuric acid, and by the greenish pre- 
cipitate with hydriodic acid — iodine. Caffeine was 
obtained from the leaves of Ilex-cassine, Michx., and 
was identified by the characteristic crystals pr^ 
duced under the micriscope on addition of mercuric 
chloride solution. From Piper fmbeba needle- 
shaped crystals of cubebin were obtained, and iden- 
tified by the blood-red coloration with sulphuric 
acid. Crystals of hydrastine were obtained from 
Sydrastis canadensis.—^, F. M. 


Bigitonin and its derivatives. A. “Windaus and K. 

Weil. Z. physid. Chem, 1922, 121, 62—79. 

The following formulae are ascribed to the com- 
p>ounds previously investigated ^ Kiliani: — 
Digitonin, C„H„Oj.; digitogenin, dip- 

togenic acid, ^-aigitogenic acid, and digitoic ,acid, 
Cj.H.gO, ; oxydigitogenic acid, C,aH,gO, ; digitic 
acid, C„H„0;.. (r/ J.C.S., Sept.).-W. 0. kT 


iSanfonin; Occurrence of . H. G. Greenish and 

C. E. Pearson. Brit. Pharm. Conf., July. Pharm. 
J., 1922, 109, 85. 

The leaves of Artemisia brevifolia gave on extrac- 
tion with chloroform 1‘09% of santonin calculated 
on the material dried at 100^ C From A. mexicana 


and A. redolenf, epecies occurring widely distribute^ 
in North and South Meaico^ no santomii could b, 
obtained by extraction of either the leaves or the 
stems, although Viehoever and Oapen have reported 
its presence in these species J. Pharm,, 

1922 94, 446). The leaves of A. Aorotanwn and A, 
vulgaris were also examined for santonin hut with- 
out positive results. — G. P. M. 

Arsenic content of some of the marine tdgas. A. J. 
Jones. Brit. Pharm. Oonf., July. Pha»m. 
1922, 109, 86—87. 

Seaweeds generally contain small proportions of 
arsenic, varying from about 0’01% in the coarser 
varieties, such as Laminaria and Fncus sp., to as 
little as 0-0005% in the sooalled edible seaweeds, 
such as Chondrus crispus, or Irish moss, aad 
Gigartina mammillosa, the above percentages being 
calculated on the air-dried weed. These alg» 
readily yield a large proportion of their arsenio 
content to cold water, and in one case nearly one. 
sixth of the total amount was removed by contact 
with distilled water for 15 mins.— G. F. M. 

Adrenaline; The comparative activity of racemk 

and l-adrcnaline in increasing the hlood- 

pressure. A. Richaud. J . Pharm. Chim., li)22, 
26, 81—86. 

r-AnitENAUKB employed in very small doses of the 
order of O'Ol mg. increases the blood-pressure to a 
somewhat lesser degree than l-adrenaline, but the 
difference in activity is not by any means so great 
as has been supposed. It is not constant, but 
rarely exceeds 10 — 15%, with 25 ;30% as a 
maximum difference. As the dose is increased to 
0-04— 0-05 mg. the difference in activity disappears 
entirely, and as the usual therapeutic dose is from 
0-04 to O'l mg. there is no disadvantage attendant 
on the use of the racemic compound, and the 
resolution of the synthetic substance into its optical 
isomcrides is therefore quite unnecessary. 

— G. F. M. 


Thymine; Detection of in the presence oj 

sugar. H. J. Deuel and 0. Bandisch. J. Amer. 
Chem. Soc., 1922, 44, 1581—1584. 

Thymine is precipitated in the form of i^ mercury 
salt, from a solution which also contains sugar, 
by the addition of saturated mercuric chloride 
eolation (10 c.c.) and sufficient sodium hydroxide 
solution to make the mixture decidedly alkaline. 
The precipitate is separated by centrifuging, and, 
after pouring off the supernatant liquid, is 
thoroughly mixed with distilled water (100 c.c.) 
and again centrifuged. It is then suspended in 
water (100 c.c.) and decomposed with hydrogen 
sulphide; the precipitated mercuric sulphide is 
filtered off and excess of diydrogen sulphide is re- 
moved by boiling tho filtrate. The reninining 
liquid ifl cooled and made up to 100 c.c. Oxid.ation 
of the thvmine is effected as described by Bandisch 
(Ber., 1921, 54, 4061, and the test is completed by 
the method of Johnson and Baudisch (J., 

194 a). Thymine in quantities of 10 — 15 mg. my 
readily be detected in the daylight, whilst quanti- 
ties as small as 1 mg. may be detected by the use 
of the iron are light. — H. W. 


Scammony resin; Ether-solubility of ■ — -■ S. 

Deane and W. £. Edmonton. Brit, Phar 

Conf., July. Pharm. J., 1922, 109, 82. 

Foe the determination of the solubility of 
mony resin in ether, extraction in a 
apparatus has been suggested, but to obtain co • 
cordant results ^ this method it is 
We the conditions of working very closely denn ■ 
Variations in the size of the extractor and i"® ,, 
qucncy of siphoning may lead to discordant rp® J 
Valnee varying from 7fl'7 *to 97% were obtai 
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vith the same sample of resin extracted with ether 
under different conditions in Soxhiet extractors. 

-O. F. M. 

^ntyleth'ifimcionylurea^a new hypnotic of the har- 
bitnric aciS 4eries. P. Carnot and M, Tiffenean. 
C)omptes rend., 1922, 175, 241 — 244. 

A phabHAGODynasucal and clinical stud^ was made 
of a new series of nnaymmetrically disuhstituted 
malonylureas. The hypnotic powers referred to 
that of diethylmalonylurea (veronal) as 10, were as 
follows: — Ethylmethylmalonylurea 6, ethylpropyl- 
malonylurea 20, ethylbutylmalonylurea 30, ethyliso- 
butylmalonylurea 30, ethylisoamylmalonylurea 30, 
ethylheptylmalonylurea 26. As in the symmetri- 
cally disubstitut^ series the members containing 
10 and 11 0 atoms are the moat active, and the 
ethylbutyl-derivative appears to be particularly 
suitable for therapeutic use on account of its 
greater solubility in water, which renders it rapid 
in action and quickly eliminated. The toxicity of 
this derivative is proportional to its hypnotic 
activity, 18 eg. per kg. weight of animal being a 
lethal dose for a mouse, compared with 54 eg. of 
veronal. The normal dose of the ethylbutyl- 
derivative for a human being is 5 — 10 eg. subcu- 
taneously, and 10—20 eg. per oa. — G. F. M. 

Platinum black; Catalysis by . G. Vavon and 

A. Husson. Comptes rend., 1922, 175, 277 — 279. 
A puATiKtni black catalyst which has become 
poisoned and inactive in the hydrogenation of a 
particular substance is not necessarily inactive 
towards another subs^nce, and experiments were 
undertaken to determine the point at which absorp- 
tion of hydro^n ceased with various unsaturated 
Bubstances when the catalyst was progressively 
poisoned by the gradual addition of small quan- 
tities of carbon bisulphide. This limiting point 
was found to vary with the nature of the substance, 
with the nature of the solvent, with the quality of 
the platinum, and with the amount of the catalyst 
used, but to be independent of the concentration 
of the solution. In one instance using 5 5 g. of 
substance, 50 c.c. of alcohol, and 0'2 g. of platinum, 
the amount of carbon bisulphide required to inhibit 
hydrogenation was I'l mg. for cyclohexene, 0‘8 mg. 
for nitrobensene, 0'5 mg. for cinnamic acid, and 
0'4 mg. for acetophenone, so that a catalyst which 
was inactive towards acetophenone would still 
hydrogenate nitrobenzene or cydohexene. 

— G. F. M. 

Furfural: Estimation of small quantities of 

colorimetHcally. P, Floury and 6. Poirot. J. 
Pharm. Chim., 1922, 26, 87—96. 

Ssuii quantities of furfural may be determined 
eolorimetrically with an accuracy of about ±1%, 
by means of the blue coloration which is formed in 
an acidic medium with orcinol in a suitable solvent, 
preferably acetic acid. The reagents required are 
hydrochloric acid (sp. gr. 1‘19) containing 0 02 c.c. 
of solution of ferric chloride per litre; glacial acetic 
acid containing 1 g. of orcinol in 1600 c.c., and a 
standard solution of furfural containing 1 g. in 
1# 1. of 1% acetic acid. 1 c.c. of the standard 
solution or of the solution under examination is 
mixed with 4 c.c. of the acetic acid-orcinol solution 
and 5 c.c. of the ferro-hydrochloric acid solution 
and warmed in a water bath for 1 minute. After 
seeping for 30 mins, the maximum coloration is 
developed, and comparison is made with the 
standard in a Dnboscq colorimeter. The reaction 
has a sensitiveness of about 4 mg. of furfural per 
litre.-O. F. M. 

^ireef synthesis of : starting from carbon 

utoande and ammonia. K. C. Bailey. Comptes 
rend., 1922, 175 , 279—281. 

A vanu of 14% of urcn calculated on carbon dioxide 


was obtoin^ by passing this gas with an excess of 
ammonia throng a quartz tube, heated to redness, 
and traveled by a concentric glass tube through 
which cold water was circulated. The urea waa 
deposit^ on the cool walls of the latter, and by 
using thoria or ainmina as catalysts the yield waa 
increased to 19 % . By re-circnlation of the unused 
carbon dioxide the yield waa raised to 50% or more. 
Above 500° C. no urea was formed, and at 450° C. 
in presence of thoria, only a small quantity. As 
tlie experiments were conducted at atmcepheric 
pressure and the product was always accompani^ 
hy a small amount of ammonium cyanate, ammonium 
carbamate cannot be considered to be an interme- 
diate product, and it seems probable that the 
reactions occurring are represented by the equa- 
tions: — CO,-pNH, = H,0-t-HO.C:N; HO.CNir 

H.N:C0; H.N:C04-NH,=CX)(NH,),; HO.CN-t- 
NH, = NH.O.CN.— G. F. M. 


Sodium ehavlmoograte or gynocardate; Prepara- 
tion of . H. C. T. Gardner. Pharm. J., 1922, 

109, 154—155. 

Genuinb Taraktogenos Kurzii (chaulmoogra) oil 
(80 pts.) is saponified with sodium hydroxide (14 
pts.) by boiling for 6 hrs. with lye of 26° B. (sp. 
gr. V22). After cemling salt is added and the 
precipitated soap is removed, dissolved in cold 
water, and decomposed by the addition of 31 pts. 
of sulphuric acid (sp. gr. 1-630). The liberated 
fatty acids are dissolved in 80 — 90 pts. of alcohol, 
and the solution cooled to 8° — 12° C. for some hours. 
The acids which separate are removed and the 
alcohol is distilled from the residue under reduced 
pressure. The dry fatty acids remaining should 
melt at 32° — 34° C., otherwise the operation must 
be repeated until this m.p. is attained, llie sodium 
salts prepared by exactly neutralising (to 
pbenoipntfaalein) the alcoholic solution of these 
acids of m.p. 32° — 34° C. with sodium hydroxide arc 
satisfactory for therapeutic use, and arc soluble in 
water. The dry salt is isolated by distilling off the 
alcohol in vacuo at a temperature not exceeding 80° 
C., and preferably lower, to prevent darkening. 
The dry salt should be stored in air-tight containers. 

-43. F. M. 


Potassium acetate ; Oxidation of to potassium 

oxalate. W. L. Evans and P. R. Hines. 
J. .\mer. Chem. Soc., 1922, 44, 1543 — 1546. 
Potassium acetate may be oxidised to potassium 
oxalate with alkaline permanganate under certain 
definite conditions. The yield of oxalic acid is a 
function of the concentration of the reacting 
m.aterials, the temperature, and the duration of the 
experiment. — H. W. 

Peppermint oils; Differentiation of Japanese and 

American . E, O. Eaton. J. Assoc, Off. 

Agr. Chem., 1922, 5, 597— 599. 

Japanese peppermint oil derived from Mentha 
arvensis may be quickly differentiated from the oil 
of Mentha piperita by the following colour reac- 
tion ; 5 drops of the oil and 1 c.c. of glacial acetic 
acid are boated with 1 drop of nitric acid in a 
water bath to about 60° C. for about 2 mins. A 
violet or bluish colour develops in M. piperita oil 
in a few minutes when observed by transmitted 
light, and a copper-coloured fluorescence by re- 
flected light. Japanese oils usually show a straw- 
colour or sometimes a very faint bine colour, but no 
copper-coloured fluorescence. The method of 
storage of M. piperita oils has some effect on the 
reaction, oils stored in open vessels in sunlight 
giving a negative result after a few montlu, but in 
every case oils which had lost their ability -to give 
the reaction recovered the property on being treated 
with n.-iscent hydrogen and subsequently steam 
distilled. Japanese oils treated in the same way 
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BtilL ^ve a negative test. The refractiVs index 
and sp. ^r. of Japanese oils are lower than those 
of if. ptpertta oils, and the odour and taste are also 
inferior. — G. F. M. 

Aeetol. Baudisch and Deuel, ^ee XVII. 

Yeast ceUs and saponin suhstanees. Boas. See 
XVIII. 

ifa^netium compound of S-hydroxy^inoline. 
Mdrner. jSee XSIll. • 

Faxbmts. 

CoUoidaJly soluble substances and of suspensions or 

emulsions; Process for the manufacture of . 

L. LiUenfeld. E.P. 156,725, 7.1.21. Conv., 
1.8.19. 

Water-soluble alkyl or aryl ethers of poly- 
saccharides of the empirical formula a 

such as cellulose or its conversion products or de- 
rivatives, starch, dextrin, inulin, Uclienin, or the 
like, or mixtures of these ethers, with or without 
the addition other protective colloids, are used 
as protective colloids in the preparation of ^Uoidal 
solutions, suspensions, or emulaions, especially for 
therapeutic purposes. For example, 200 pts. by 
weight of a 5 — 10% solution of an ethyl- or methyl- 
cellulose, or ethyl- or methyl-etarch, is mixed with 
a solution of 5 — 7 pts. of silver nitrate in 5^-7 pts. 
of water, and 2^ pts. of 10% ammonia and 
200 — 250 pte. of 6 — 8% ammonium formate solu- 
tion are added. The mixture is heated for some 
time, cooled, dialysed, and either evaporated tn 
uaciio or precipitated by the addition of alcohol or 
the like, and the precipitate is separated and dried. 

— ^Ii. A, C. 

Colloids and colloidal solutions; Process for pre^ 

paring . Plauson’s (Parent Co.), Ltd, 

From H. Plauson. E.P. 182,696, 15.7.21. 
Colloidal solutions of elements such as silver, gold, 
mercury, platinum, palladium, lead, sulphur, 
seienium, arsenic, and the like, are prepared by a 
proc^ « combined precipitation and dispersion 
in a colloid mill as described in E.P. 155,836 
(J., 1922, 357 a). For^ example, a mixture of 
169 pts. of a 1% silver nitrate solution and 3' 4 pts. 
of 10% ammonia is treated in a colloid mill in the 
presence of 3 pts. of agar-agar and 30 pts. of 1% 
formaldehyde, the constituents being added drop 
by drop. Dissolved salts, such as ammonium 
nitrate, are removed, and a more permanent and 
concentrated solution ia obtained by subjecting the 
8oluti<»L to ultra-hltration at high pressure as 
described in E.P. 155,834 (J., 1922, 619 a).— L. A, C. 

Bacchartn; Manufacture of , H. Lowe, E.P. 

174,913, 5.1.22. Conv., 31.1.21. 

Saccharin is obtained in a yield largely exceeding 
73%, when o-toluenesulphaniide suspended in a 2N 
solution of sodium cai4x>nate or bicarbonate is sub- 
ject^ to anodic oxidation with a current of 12 volte 
and a density of 0 04 amp. per sq. cm. If desir^ 
lead, cerium, or manganese compounds or ammonia 
may be added to the electrolytic bath. — G. F. M. 

CC-IsopropylaUylbarbituric acid; Manufacture of 

. H. B.. Napp. From F. Hoffmann-La 

Koche & Co. E.P. 181,247, 30.6.21. 
IsoraoPTLALLTLBARBrnmic acid is obtained in 80% 
yield by the action of allyl bromide (130 pts.) on 
a solution of isopropylbarbituric acid (170 pts.) in 
500 pte. of water and 136 pts. of sodium 
hydroxide at 25° C. for 12 hrs. The product is 
filtered off and crystallised from dilute skx>bo). It 
is sparingly soluble in water, readily sohible in 
al«»A and ether, and melts at 137° — ^138° C. 

— G. F. M. 


Cinchona aikalouU and their dertvattves; Prepara, 
iion of aminchderivativei of hydrogenated — ^ 
Howards and Son^ Ltd., J. W. Blagden. and 
M. Nierenstein. E.P. 182,986, 6.5.21. 

Good 3 ield 8 of the amino-derivatives of hydro- 
genated cinchona alkaloids are obtained 1;^ r^. 
ducing the nitro-derivativea in neutral or nearly 
neutr^ solutbn with suiUble reducing agenta 
such as zinc or iron, in conjunction with a neutral 
salt. Thus nitrohydroquinine, dissolved in alcohol 
or in water in the form of a salt, is heated to 
or more, and zinc dust and aqueous ^monimti 
sulphate solution are added. After stirring for 
some hours at this temperature the filtered solutioQ 
is concentrated in vacuo to crystallise the product 

— G. P. M. 

Mydrocarhon mixtures; Treating gaseous — .. 
Process of treating gaseous mixtures. Process of 
separating ethylene and other components from 
gaseous mixtures containing the same. 6. 0, 
Curme, jun., Assr. to Union Carbide Co. U.S.P 
(a) 1,422,182, (b) 1,422,183, and (c) 1,422,184, 
11.7.22. Appl., (a) 6.6.19, (b) 4.5.20, (c) 20.4.17, 
(c) Renewed 1.12.20. 

(a, b) a bblativelt soluble component is separated 
from a mixture of hydrocarbons or other gases by 
compressing the mixture and bringing it in con- 
tact with a suitable solvent liquid at a temperature 
below that of the atmosphere. Residual g^s are 
withdrawn, and the solvent power of the liquid is 
progressively reduced to liberate the less eolubh 
gases from solution, the gases liberated Uing 
brought in contact with portions of the liquid 
having progressively higher solvent power, and 
finally returned to the absorption apparatus. The 
relatively soluble component is separated from the 
solvent by reducing tne pressure on the solution, 
(c) Ethylene is separated from ^seous mixtures 
containing it by the process described umbr^A,^). 

Diphenylguanidine ; Process of making . M. L. 

Weiffl, Assr. to Dovan Chemical CJorp. U.S.P. 
1,422,506, 11.7.22. Appl., 2.7.21. 
Diphbntlguanidinb containing carbodiphenylimide 
as an impurity is dissolved in hot toluene, the solu- 
tion is cooled, and the crystals are separated, 
washed with pure toluene, and dried. — L. A. C. 

Secondary alcohols; Process of purifying highr 

. B. B. Lebo, Assr. to Standard Oil Co. 

U.S.P. 1,422,583, 11.7.22. Appl., 16.2.21. 
IsoPROPTL alcoliol is separated from mixtares con- 
taining it, and higher secondary alcohdls by adding 
at teast sufficient benzene to the mixture to form a 
low-boiling mixture with the isopropyl alcohol, and 
subsequently separating tlA low-filing mixture by 
fractional distiflation. — L. A. C. 

Hydrocarbons; Process of eKlorinaiing gaseous-^ 
and recovering products therefrom, G. 0. 
Curme, jun., Assr. to Carbide and Carbon 
Chemicals Corp. U.8.P. 1,422,838, 18.7.22. 

Appl., 7.7.20. 

A jnxTOEB of a halogen gas and an excess of a 
hydrocarbon gas is caused to react with the libera- 
tion of a gaseous halogen acid, and reaction ]p'>‘ 
ducts of higher boiling point than the hydrocarMfl 
are separated by anhydrous liquefaction from its 
mixture of gases obtained. The residual 
\ changed hydrocarbon is returned for lurtne 
treatment.— L, A. 0. 

Tficyanodiamide ; Method of making — — 

Hotherington and J. M. Braham. 
1,423,799, 26.7.22. Appl., 28.6.21. 

Calcium cyanamide is extracted with water, »» 
the Bohitioo » filtered, daffictent sulphunc 
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is added to the solntion to combine vitb one-hadf 
oi the calcium present^ the calcium suijphate formed 
is separated, more sulphuric acid is added, in 
finely-divided sta^eams, calcium sulphate is again 
removed, and dicyanodiamide is recovered. 

— L. A. C. 

Dicarboxylie acids; Froduciion of . A. G. 

Williams, Assr. to Kie Barrett Co. U.S.P. 
1,423,980, 25.7.22. Appl., 22.3.21. 

A.N aromatic compound containing a diketone 
group forming part of a carbocyclic ring structure 
is dissolved in an alkaline reducing solution, and 
the solution is oxidised. — L. A. O. 

[Maleic acid;'} Purification of substances [e.g. ] 

hy distillation with a solvent. G. C. Bailey, 
C. W. Fischer, and J. P. W, Schulze, Assre. to 
The Barrett Co. U.S.P. 1,424,138, 26.7.22. 
Appl., 9.2.21. 

Maieio acid containing benzoquinone as impurity 
is purified by distillation in the presence of xylene. 

— L. A. C. 

Chlorinated nitronaphtkalenes ; Preparation of 

. O. Matter. G.P. 348,069, 14.1.19. 

The products obtained by treating chlorine addi- 
tion products of naphthalene with nitric acid are 
treai^ with ammonia or mixtures which liberate 
ammonia. Dry ammonia gas is led into a solution 
of nitronaphthalenetetrachloride in methyl alcohol, 
or a mixture of ammonium chloride and calcium 
hydroxide is added to the solution. The product is 
separated by filtration, washed with water, and 
purified by distillation under reduced pressure and 
crystallisation from methyl alcohol, yielding 
5.SAichloro>l-nitronaphthaleae, m.p. 94*^ C. 

— L. A. C. 

Betaine and other organic bases; Production of 

pure . Akt.-Ges. f. Anilin-Fabr. G.P. ^,380, 

18.4.17, and 348,381, 14.6.17. 

SoLYTiONs betaine or other organic bases which 
contain an excess of base or acid are treated in the 
cathode chamber of an electrolytic cell until the 
anions of the acid are completely removed. The 
solution of betaine obtained thereby is either used 
direct, or the betaine is separated or converted into 
salts. The process is not applicable for purifying 
strong bases, such as tetra-al^lammonium bases. 

— L. A. C. 

Basie aluminium salts containing silicic acid; Pre- 
paration of solutions of . Preparation of 

solid mixtures containing basic aluminium 
acetate or aluminium salts containing silicic 
acid. Lecinwerk E. Laves. G.P. (a) 348,411, 
19.9.20, 349,964, 16.11.20, and 351,732, 24.12.20, 
(d) 351,731, 7.12.20. 

(a) Colloidal aluminium silicate, prepared by the 
addition of aluminium sulphate to solutions of 
^luble silicates, is dissolved iu a mixture of dilute 
hydrochloric or sulphuric acid and acetic acid or 
other organic acids, such as lactic acid, formic 
tartaric acid, aldehydesulphurous acid, or 
mixtuT^ of these etcids with acetic acid, more 
aluminium sulphate and calcium carbonate are 
added to the solution, and calcium sulphate is 
^parated by filtration. For example, water-glass 
diluted wi^ water is added to a mixture of dilute 
hydrochloric acid and 90% acetic acid; aluminium 
sulphate and calcium carbonate are added to the 
^lutiou, which is then stirred for several hours and 
hitered. ^ The clear solution contains about 1*6% 

*^1 colloidal silicic acid and 8% of aluminium 
i.e., 1 mol. of SiO, to 2 inois. of 
^(0H)(0H,C0,)j, does not gelatinise on standing 
tor 1 year, and possesses the properties of colloidw 
siiicic acid in stimulating leucocytoeis and the 


formation of connective tissue. The sodium 
chionde present in the solution has usually no 
harmfiu effect, but can be separated by dialysis 
after the addition of a little acetic acid, or solu- 
tions containing no alkali salts can be prepared 
without dialysis by adding aluminium sulphate to 
solutions of water-glass diluted with distilled water, 
the precipitate formed after filtration and washing 
with water, being dissolved in a mixture of dilute 
sulphuric acid and 96% acetic acid, and sub- 
sequently treated as described above, (s) Starch, 
amylodextrin, vegetable mucilage, the extracts of 
quince seeds^ linseed, and the like, or other pro- 
^•tiye colloids, with or without the addition of 
inactive substances, such as talc or lycopodium, 
are added to solutions prepared as described in (a), 
and the mixtures are dried at low temperatures 
in vacuo. The products can be used in the form 
of powder or may be added to ointments, and on 
a<^ount of the ready solubility of the active con- 
stituents, possess the same therapeutic properties 
as the solutions. — L. A. C. 

Aromatic selenium compounds; Preparation of 

. Farbw. vorm. Meister, Lucius, und 

Bruning. G.P. 348,906, 26.1.19, and 350,376, 
18.2.19. Addns. to 299,510. 

Aquatic compounds are treated with selenic acid, 
instead of with selenium or selenium dioxide as 
described in the chief patent, in the presence of 
concentrated sulphuric acid or other suitable 
solvents. A product containing 16% Se is prepared 
by treating o-nitrophenol with selonic acid in the 
presence of sulphuric acid; antipyrine on similar 
treatment yields a product, m.p. about 28^ C., 
containing 17% 8e. The compound diantipyrij- 
selenide described in the chief patent can be pre- 
pared by treating an aqueous solution of antipyrine 
or the base itself with s^enious acid or with 67% 
aqueous selenic acid. Solutions of ^-nitroanti- 
pyrine in formic acid and p-tolylantipyrine in ethyl 
alcohol on heating with solutions of selenium 
dioxide in the same solvents yield respectively 
di-p-nitroantipyrilselenidej m.p. about 260® C. 
(decomp.), and di-p-tolylantipyrilselenide, 
(Ci,Hj,ONj), Se, m.p. about 255® C. (decomp.). 

— L. A. C. 

Oarbonic acid esters of monoh]/dric alcohols; Pre- 
paration of . C. F. Boehringer und Boehne 

G.m.b.H. G.P. 349,010, 29.1.21. 

Onb mol. of carbonyl chloride is added to 2 mols. 
of a monohydric alcohol, or a mixture of mono- 
hydric alcohols, in the presence of dialkylaniline, 
and the mixture is allowed to stand for several 
hours. The desired neutral ester is obtained in 
almost quantitative yield. The process can be 
employed for the production of neutral esters of 
aliphatic, aromatic, or hydroaromatic alcohols, 
e.g., benzyl alcohol and menthol. An example is 
given describing the preparation of diethyl car- 
bonate by the action of carbonyl chloride on ethyl 
alcohol below 30° — 40® C. in the presence of 
dimethylaniline and benzene. — L. A. C. 

J)i- and polyhaXogen substitution products of mono- 

hu^ic phenols: Preparation of . Akt.-Ges. 

f. Aoilin-rabr. G.P. 349,794, 29.7.14. Addn. 
to 281,176 (J., 1915, 543). 

Tbi- or polyhalogen substitution products of 
aromatic l^dj^arbons are heated under pressure 
with alkali hydroxides and methyl al(^oI, or its 
hoxnologuea, with or without the addition of other 
eolvents. lJ2.4.5-Tetrachlorobeaxene on heating 
under pressure to 160® C. for 7 hrs. wi^ sodium 
hydroxide and methyl alocdial, with or without the 
addition of pyridine, or to 200® G. for 10 hrs. with 
potassium hydroxide and ethyl alcohol, or to 200® 0. 
for 16 hrs. with potassium, hydroxide and amyl 
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alcohol, yields 2.4.5>trichlorophenoft, m.p. — 
65*^0. liie correspondiiitg tribniiiio coiQpound has 
m.p. 80® 0. 1.2.4-Trichloro®izei3te on heating 
under pressure for 4 hrs. at 180®— -190® C. with 
sodium hy^oxide and methyl akohol yields 2.6-di- 
chlorophenol, h.p. 211® C., m.p. 58® C. The product 
obtained by treating GO pts. of naphthalene with 
320 pts. of bromine at 100® C., on heating at 150® C. 
under pressure for 6 hra. with sodium hydroxide 
and methyl alcohol, yields a resinous mixture of 
polybromohydroxynaphthalenes. The products arp 
of value as germicides. — L. A. C. i 

Serum*, voccines, and the like; Process for 

elcrihaing . Farbenfabr. vorm. F. Bayer 

und Co. G.P. 349,806, 11.9.18. 

CoKPLEX organic mercury compounds which are 
soluble in water and which have no chemical action 
on proteins, e.p., complex aliphatic or aromatic 
mercurycarboxylic acids, or oxymercurycartwxylic 
acids, or their anhydrides or salts, or derivatives of 
these compounds, such as sodium oxymercury- 
salicylic acid, sodium oxymercuryacetic acid, salts 
of mercury fatty acids, and mercuriated aryloxy 
fatty aci^, are suitable for sterilising serums, 
vaccines, and the like. Such compounds are 
superior to mercuric chloride for sterilising pur- 
poses, and have no injurious effect on the serums 
and vaccines. — L. A. C, 

2'Phenylquinoline-4rcaTboxyUc acid; Process for 
manufacture of derivatives of a hydrogenated 

, Chem, Werke Grenzach A.-G. G.P. 

351, 4G4, 18.12.17. 

TffB derivatives are produced by electrolytic reduc- 
tion of iphenylquinolinecarboxylic acid in alkaline 
solution, or by the use of an alkaline reducing 
agent, the resulting hydrogenated acid being con- 
verted by the usual methods into esters, or into 
N-alkyl or N-acidyl derivatives and the latter into 
esters. The crystals of the hydrogenated acid pro- 
duced by cathodic reduction of 2-phenylquinoUnc- 
4-carboxylic acid have m.p. 167° C., and give, on 
esterification with alcohol and concentrated sul- 
phuric acid, the ethyl ester as white needles, xn.p. 
83® C., soluble in the usual organic solvents, but 
insoluble in dilute alkaline solutions. The methyl 
ester of hydro-2-phenylquinoUne-4-carboxylic acid 
crystallises from methyl alcohol in colourless 
needles, m.p. 99® C. If the hydrogenated acid is 
heated with acetic anhydride and several drops of 
concentrated sulphuric acid under a reflux ^n- 
denser, it is converted into the N-acetyl-hydro- 
2-phenylquinoline-4^arboxyIic acid, m.p. 209® C. 
The acetyl derivative 1$ soluble in the usual or^nic 
Boilvents and in dilute alkaline solutions. These 
compounds stimulate reflex action and are therefore 
of use for treating diseases of the nervous system. 


Cells f parasites, tissues, and organs; Proees* /or 

decomposition and extraction of . Tetralm 

Ges.m.b.H. G.P. 349,807, 20.2,21. 

The organs are treated with hydronaphthalenes, 
either alone or in admixture with other substances. 
The substances are treated with a quanti^ of hydro- 
naphthalene (or its derivatives) insufficient for 
complete solution, and the insoluble matter is 
separated. Tlie bacilli of tuberculosis and typhoid 
bacteria are rendered soluble by the action of hydro- 
napbthalene, whilst large organs, e.g., the brain, 
can also be made to dissolve, yielding clear 
solutions. If more than 4 mg. of tubercle bacilli are 
treated with 1 c.c. of tetrahydronaphthalene, the 
insoluble residue, after separation from the 
solution, yields a new, easily rewrbable product, 
which ’s highly serviceable for diagnosis, inocula- 
tion and therapeutic purposes. — A. G. 


Crotonaidehyde ; Preparation of . Consortium 

fur elektrochem. Ind, G.m.b.H, Q.P. 349,915, 
30.11.19. 

Acbtaldehtdb vapour, at temperature below 
300® C., is led throu^ a contact chamber contain- 
ing heated metal oxid^. such as wood charcoal 
coated with titaniuhi oxide, or blocks of aluminium 
oxide or hydroxide, beryllium oxidoj calcium 
hydroxide, bog iron ore, cement, or matures of 
these, at such a velocity that the acetaldehyde is 
only partially converted into crotonaidehyde. The 
unchanged acetaldehyde is separated from the 
product, e.g.f by fractional distillation or blowing, 
and is then mixed with the vapour admitted to the 
chamber. — Xi. A. C. 

Drugs: Production of extracts of . Farbenfabr. 

vorm. F. Bayer und CJo, G.P. 360,122, 4.4.^. 
Acstahide or formamide is used as the extracting 
medium, either in the molten state or in solution. 
The extracted products have a better taste than 
those extracted with aqueous or alcoholic solutions, 
and in many cases contain a larger proportion of 
active substance. They are quite stable and are 
not liable to take fire. Extracts produced with the 
aid of acetamide can he concentrated, and con- 
verted into pulverulent or tabloid form, whilst 
formamide is used for the production of liquid 
extracts. Solutions of tho drugs can be made with 
greater facility in aqueous eolutions of formamide 
or acetamide than in diluted alcohol of the same 
' concentration. — A. G. 

Dialkylamides of pyridineS-cathoxylie acid (niw. 

iinic acid); Preparation of . Ges. f, Chem. 

Ind. in Basel. G.P. 351.085, 14.9.20. 
Ptbidine-S-cabboxywc acid dialkylamides, which 
are of therapeutic value owing to their property 
of raising the blood pressure and regulating the 
central nervous system, are prepared by treating 
compounds containing the pyridine-S-carboxylic 
acid nucleus, e.g., the acid halides, with secondary 
aliphatic amines, such as diethyUmine, dipropyl- 
I amine, diamylamine, or piperidine. Pyndine-3- 
I car^xylic acid dipropylamide, diamylamide, and 
I piperidid© have b.p. 184® C. under 17 mm., 210 C. 
under 20 mm., and 310® C. respectively.— L. A. C. 


Bile acid: Preparation of an unsaturated . 

J. D. Riedel A.-G. G.P. 352,129, 24.3.17. 

The acid prepared as described in G.P. 334,553 (J., 
1921, 529 a), is treated with bromine, and the 
product is treated with alkalis. For example, 
bromine is added, drop by drop, to a cooled 
solution of the acetic acid compound of apocholic 
acid in acetic acid or methyl alcohol, the oily 
dibrnmlde produced is heated with a dilute alkahne 
solution until dissolved, and an unsaturated bile 
acid, m.p. 245®— 247® C. after recrystallisation 
I from acetic acid, is precipitated by the addition or 
dilute hydrochloric acid to the solution. Abe 
product has a strong antiseptic action and is or 
therapeutic value. — Jj. A. C. 


Medicinal solutions; Production of oilv-—-^' 
Guldenwerke Chem. Fabr, A.-G. G.P. 352,364, 
27.9.17. 


For compounding non-oily substancea such as 
iodoform, salicylic acid, phenol, iodine, 
naphthalene, menthol, soaps, etc., esters ot tne 
higher fatty acids, which are fluid at normal tem- 
peratures, are used as solvent. The ethyl, methyl) 
and propyl estera of tinolic acid and the alty 
esters of oleic acid and palmitic acid are better 
solvents for solid medicinal substances than the 
natural glycerides. The solutions made with tne 
alkyl esters are easily absorbed and can therefore w 
used for injection purposes. Substances such a 
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mercuric chloride and alkaline earth and heav 7 
metal soape, vhich are quite insoluble in linseed oil, 
are soluble in the alkyl esters. — A. O. 

Bydrated magnetic oxide of iron; Production of 

finest . H. Spude. Q.P. 352,365, 27.11.19. 

Pbecipitatbd and elutriated ferrosoferric oxide is 
stirred with gum arabic and water without prerions 
drying, and disintegrated (atomised) under 
pressure. After settling of the coarser material 
the suspension of the finest particles is concentrated 
by draining off the Imuid with the aid of suction. 
The product mixed with water is used for injections 
for the treatment of cancerous affections. — A. G. 


Carbon compounds; Process [catalysts] for hydro- 
genation and, dehydrogenation of . Badische 

Anilin- u. Soda-Fabrik. G.P. 352,439, 16.11.13 
Addn. to 307,580. 

Combined silica or an alkali silicate is used as 
activating substance. The catalyst is highly insen- 
sitive to catalyst poisons, has a long life, and 
possess^ a high reaction efficiency. Pumice is 
made into a paste with nickel carbonate and a 
solution of water-glass. After drying, the mass is 
reduced with hydrogen at 300“ — 350“ C. With the 
aid of this catalyst, phenol can be convei^d con- 
tinuously at 100“— 120“ C. into cyolohexanol, with- 
out the forniatiou of by-products. In place of nickel, 
copper or mixtures of nickel and aluminium may be 
used. The catalyst can also he used for the produc- 
tion of methylcyclohexanone from methylcyclo- 
hexanol, aniline from nitrobenzene, and for tbe 
hydrogenation of oils. — A. G. 


Carboxylic acids of the purine series; Preparation 

of . E. Merck, 0. Wolfes, and E. Kornick. 

G.P. 352,980, 25.4.20. 


SuTS of mono- or dialkylated xanthine are treated 
with salts of monohalogenated aliphatic carboxylic 
acids, yielding N-alkylcarboxylic acids of mono- and 
dialkylated xanthine which are of therapeutic 
value. For example, sodium-theobromine and 
theophylline on heating with raonochloroacetic acid 
in aqueous alkaline solution yield respectively theo- 
bromine-l-acetic acid, m.p. 2^°., and theophylline- 
7-.icetic acid m.p. 266“ 0., and sodium 3-methyl- 
xanthine on heating with /8-iodopropionic acid, first 
to 100“ O. and then to 105“ O., yields 3-methyl- 
xanthinepropionic acid, m.p. 308°— 309“ C. (de- 
comp.).-^, A. C. 


Uiinohydroxyethyl catechol ether; Process for 

manufacture of . Chem. Werke Greiizach 

A.-G. G.P. 352,983, 27.7.19. 

Either ethylene-halogenhydrin is allowed to react 
with the acid alkali salts of catechol, or ethylene 
oxide is treated with free catechol. For example, 
a solution of catechol in 40% caustic soda is heated 
with ethyleneKihlorhydrin to 100“ C., or caWhol 
is heated with ethylene-oxide under pressure to 
140°— 1M“C. The ether, C.H.(OH)(O.CH,.CH,OH) 
crystallises from water or benzene, has m.p. — 
100“ C., and gives with a drop of ferric chloride a 
temporary violet colour which changes almost 
instantaneously to yellowish-red. — A. G. 

Esters of dioxydiethylsulphide and process of 
rmking same. G. Kranzlein and M. Corell, 
Assrs. to Farbw. vorm. Meister, Lucius, und 
Briining. U.S.P. 1,422,869, 18.7.22. Appl., 2.7.21. 
See E.P. 154.907 of 1920; J., 1922, 309 a. 


^ym-Octohydro-anthracene and -phenanthrene. 
G.P. 352,721 and 352,719. See III. 


(^‘‘■iabyst for hydrogenation. Q.P. 352,431. See XII. 


m - PHOTOGBAPHIC MATEBIALS AND 
PBOCES^S. 

enstfisers for the deep red; New 
i. Mees and G. Gutekunst. Brit 
69, 474—475. 

The methods of preparation and properties of throe 
sensitising dyes, Napbthacyanole, Acetamino- 
cyanole, and Kryptocyanine are described. 
Napbthacyanole shows a maxiynnm at 690/ip, and a 
sensitising power for green less than Pinacyanol; it 
can be added to the emulsion or used as a bath for 
plates. Acetaminocyanole, when added to the 
emulsion gives a maximum at 730;iy, but when used 
in solution for bathing plates, entirely different 
results are obtained. Kryptocyanine is the most 
powerful sensitiser known and gives a maximum at 
760p/i. It is useless for infra-red work at wave- 
lengths above 900y/i, and confers no green sensi- 
tiveness. — W. C. 

Latent [photographie] image; Conductivity of the 
~y 7 j^G. Rabinovich. J. Phys. Chem., 1922, 

The electrical conductivity of a dry “ Premo ” 
photographic film, 5x10 mm. is 10'" ohm'‘/cm. at 
20° 0. and has a temperature coefficient of 
10% per degree, whilst the specific conductivity of 
a silver bromide gelatin emulsion is S'OxKT* ohm'* 
at 22“ the temperature coefficient is 3% per 
degree. These yaluee are unchaoged by exposing' 
the films or emulsions. — J. F. S. ** 


\PhotoQTapKic\ J 

. 0. E. 1 

J. Phot., 1922, 


[Photographic] development ; Grain 

light quanta in the theory of . 

Brit. J. Phot., 1922, 69, 462. 


structure v. 
W. Clark. 


“ Redoction centres ’’ from which development of 
the silver halide grains of an emulsion proceeds may 
be rendered visible by treatment with 10% sodium 
arsenite solution and partial development with 
ordinary developers, in absence of light. The 
centres thus shown follow the same laws of distribu- 
tion among the grains as those made visible by the 
action of light and X-rays. This indicates that the 
centres are an essential part of the grain structure 
and that light action is not necessary for their 
formation. — W. C. 


.fictinomeier with electrodes of mercury halides or 
sulphides. G. Athanasiu. Comptes rend., 1922, 
175, 214—217. 

MEBCTRy covered with very thin layers of mer- 
curous halide or mercuric sulphide can be used in 
the same way as silver salts as electrodes in an 
electro-actinometer, and measurements were made 
of the E.M.F. generated by the illumination of one 
electrode of such an actinometer by the light of a 
mercury vapour lamp. The results for the various 
salts in different electrolytes are given, from which 
it appears that the light increases the potential of 
the halogenated electrodes, and diminishes that of 
the mercuric sulphide electrode. The most sensitive 
films were those of mercuric iodide prepared by 
treating mercury with a dilute alcoholic solution of 
iodine. Perfectly pure mercury is insensitive to 
light.— G. F. M. 


Patents. 

X-ray photography [; Intensifying screen for use in 

]. N. E. Luboshez. E.P. 182,496. 5.1.21. 

An intensifying screen consisting of a sheet of 
opaque material coated with calcium tungstate or 
similar material is caused to adhere to the back of 
the emulsion-bearing base of an X-ray photographic 
film or plate by means of rubber, or various resins 
or waxes, so that the screen may be readily 
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separated when desired without being wetted. If 
desired, an intensifying screen may be likewise 
applied to the emulsion surface. — J. S. G. T. 

A'-rav piafes; Prepamfion 0 / . Kranseder nnd 

Co. G.m.b.H., and Liippo Cramer. G.P. 348,661, 
30.12.20. 

In X-ray plates having >a film of silver bromide, Uiis 
film is treated with desensitising agents which 
reduce its sensitiveness to light rays but have no 
influence on its senativeness to X-rays. Suitable 
desensitisers are aminophenols, diamines, and dye- 
stuffs containing amino groups, or substituted 
amino groups, such as phenylenediamine, N-di- 
methyl - p - phenylenediamine, oarba 2 oleleucoindo- 
phenolsulphonic acid, p-amino-p-hydroxydiphenyl- 
amine, Safranines, Brilliant Rhoduline 
Methylene Blue, Auraniine, Brilliant Green, Chry- 
soidine, and Vesuvine. The desensitising effect of 
dyestuffs is purely chemical, and is independent of 
the shade. Methylene Blue possesses the strongest 
desensitising action, but red and yellow dyestuffs 
which dye yellow and red shades appearing bright 
in the light of the dark room give the best results. 
The desensitising agent may either be added to the 
silver bromide-gelatin emulsion before coating the 
plates, or the coated plates may he steeped in a 
solution of the desensitiser, — L. A. C. 

Photographs: Production of coloured . P. von 

rhtmar. G.P. 350,005, 13.1.21. 

An alcoholic ^lution containing an aniline dyestuff 
with a metallic lustre and a substance which causes 
the dyestuff to remain amorphous on drying the 
solution, is poured on to a hot sheet of glass or the 
like. When dry, the plate is placed under a 
negative or diapositive, exposed to light, and subse- 
quently treated successively with a bath containing 
chlorides or sulphates, potassium carbonate solu- 
tion, and a solution of calcium hypochlorite or is 
exposed to the action of chlorine gas. For example, 
thymol, pyrogallol, or pyridine, is added to an 
alcoholic solution of Fuchsine, and the solution is 
poured over heated glass or paper into which the 
colour cannot penetrate. On exposure to light, the 
colour begins to crystallise, and after exposure, the 
plate is rapidly developed oy treatment in the solu- 
tions described above. If treatment with potassium 
carbonate is omitted, silver images on a dark 
ground are obtained. — L. A. C. 

Developing paper; Process for the manufacture of 

photographic . O. Mente. G.P. 351,322, 

11 , 1 . 21 . 

Between the paper and the sensitive film a layer 
of colour is interposed, which absorbs chemically 
active rays, but is inert to the silver ha'Iide 
layer, and which can be subsequently destroyed or 
washed out. Certain red colouring matters, potas- 
sium permanganate, and manganese dioxide can be 
used for this purpose. — A. G. 

Composition for coating metals for the purpose of 
permitting electric currents to operate by the 
action of light. H. L. Falk, Assr. toL. D. Wood. 
U.S.P. 1,424,088, 25.7.22. Appl., 10.12.2U 
A MIXTURE of crystals of platinum-barium-cyanide 
of potassium,^ crude suljjlmr, sodium tungstate, 
cakium^ chloride, and selenium crystals forma a 
composition for coating surfaces for the purpose of 
permitting electric currents to operate by light 
action.— W. C. 


Photographic materials; Digh^temperature develops 

ment of . A. J. Agnew and F, F, Renwick 

Aissrs. to Ilford, Ltd. U.S.P. 1,424,062, 26.7.22^ 
Appl., 28.2.19. 

Sr* E.P. 128,337 of 1918; J., 1919, 602 a. 


XXU.-EXPLOSIVES; MATCHES. 

Nitration’ of aromatic substances; Sole of mercuric 

nitrate in the catalysed^* . Nitration of 

naphthalene. T. L. Davis. J. Amcr. COiem. Soc 
1922, 44, 1588—1591. 

CloNCKKTEATED nitric acid, even in the presence of 
mercuric nitrate, converts naphthalene into nitro- 
naphthalencs, the amount of nitronaphthols formed 
being exceedingly email. The beet conditions for 
the direct production of the latter from naphtha- 
lene consist in the use of moderately dilute acid and 
moderately low temperature; in addition to nitro- 
naphthalenes, 2.4-dmitro-e-naphthol and probably 
2-nitro-a-naphthol are obtain^. The unexpected 
formation of substituted a-naphthols renders the 
interpretation of the course of the action a matter 
of considerable difficulty. — H. W. 

Patents. 

Explosive. C. J. S. Lundsgaard and K. T. Herbst. 

U.8.P. 1,423,233, 18.7.22. Appl., 14.9.21. 

A PERCHLOEATE of a mcthyl-substitutcd ammonium 
compound is used as an explosive. — H. C. R. 

Pyrotechnic composition. W. T. Scheelc, Assr, to 
Government of tho United States. U.S.P. 
1,423,264, 18.7.22. Appl., 9.12.19. 

The composition comprises hexamethylenetetramino 
and strontium nitrate in the form of a double salt, 
to which a finely powdered metal is added. 

— H. C. R. 


XXIIL-ANALYSIS, 

Refractive indices of liquids; SimjAe instrument for 

taking . R. Fouracre. Brit. Pharm. Conf., 

July. Pharm. J., 1922, 109, 88—89. 

A PARALLEL beam of light from a small electric larap 
placed at the focus of a convex lens, is projected 
through another convex lens laid on a glass plate 
with the liquid to be examined between the two, 
and brought to a focus on a plane surface. The 
focal length of th© lens used in the combination 
divided by the distance between the surface of the 
liquid and the image, and the result subtracted 
from 2, will give the refractive index of the liquid. 

— O. F. M. 

Diphenyl guanidine ; Symmctriral as a standard 

in acidimetry and alkalimetry. C. A. Car^lton. 
J. Amer. Chem. Soc., 1922, 44, 1469—1474. 
DiPHENYLGOANiniNK 18 the only basic sul«taiice, 
proposed as a standard, which fulfils all the require- 
ments of an ideal standard. It can easily he puri- 
fied by three recryetallisations of the crude material 
From toluene, it is stable in air, and soluble in 
alcohol. It may be titrated directly in cold solution 
with either an alcoholic or an aqueous solution of 
hydrochloric acid, using either bromophenol blue or 
methyl red as indicator. The results are compar- 
able with those obtained with sodium carbonate or 
silver chloride, and diphenylguanidiue is more con- 
venient to use. — J. F. S. 


PhotogTaphic images; Process for treating and dyt 

tng and products obtained thereby W Va 

D. Kelley. E.P. 160,137, 11.3.21. 

See U.S.P, 1,411,968 of 1922; J., 1922, 393 a. 


Fluorine; Detection of . B. Fetkenheucr. 

Vfiss. Veroffentl. Siemens-Konsern, 1922, U [3J» 
177. 

The substance to be tested for fluorine is h^ted 
with eand and a few c.c. of strong sulphuric acid to 
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90® C in a test-tube. On shaking, the acid runs off i 
■ilift eiass like water off an oily surface If fluorine t 
•g present. With 2 g. of substance 0 01% F is c 
easily detected after heating for 1 minute. Fluor- \ 
ides which are only attached with difficulty by \ 
sulphuric acid, c.g., ignited aluminium fluoride, a 
must first be fused with a little sodium carbonate c 
find sand and the melt treated as above with 1 
Bvdphuric acid.— A. R. P. j 

I 

Magnesium compound of 8-?iv<iroji/gtiinoHne. [De- 
tection of mafinesium,} C. T. Morner. Pharm. j 
Zeiitrallh., 1922, 63, 39^402. 

Magnesium hydroxide in suapenaian, magnesia mix- 
ture or m^nesium salts in alkaline solution give a 
yellow microcrystalline precipitate with aqueous 
solutions of B-hydroxyquinoline sulphate. The re- 
action is very sensitive for magnesium. The 
nrecioitate approximates to the composition 

ic,H;N0),Mg,4H,0. (C/. J.C.S., Sept)^ ^ ^ 

Potash ;Veiermination of small amounts of by 

the jAndo-Oladding method. W. Hazen. J. 
Assoc' Off. Agr. Chem., 1922, 5, 45&-460. 

In the determination of potassium by the Lindo- 
Gladding method the use of 90% alcohol for wash- 
ing gives better results than that of 80% alcohol, 
and when working with small amounts of potash 
and high accuracy is desired, it is advisable to use 
the stronger alcohol for washing after the 
ammonium chloride treatment as well as for 
the first washing. The lower results obtained 
by using the weaker alcohol do not appear 
to be due to the sodium salts which may be 
present, as has been suggested, as equally low re- 
sults are obtained in the absence of sodium salts. 
As, liowever, it takes a longer time to wash out the 
ammonium salte with 90% alcohol, it is preferablo 
to use 80% alcohol for the second washing m 
ordinary work with fertilisers, where the percentage 
error arising from this will not be very serious, 
the samples generally contain relatively high 
amounts of potash. — G. F. M. 

Sulphur; Hapid estimation of . D. Losana. 

Giorn. Chim. Ind. Appl., 1922, 4, 297 — 299. 
Application of the method previously described (J., 
1D22, 614 a) to the estimation of sulphur in pyrites, 
copper pyrites and other mineral sulphides, ultra- 
marine, adulterated white lead, cement, various 
rocks, sulphates of copper, sodium, etc. enowe that 
the method serves generally with inorganic sulphur 
compounds. With fuels such as petroleum, anthra- ] 
cite and coke, results are obtained agreeing per- ! 
fectly with those furnished by Eschka^a method, 
which takes a considerably longer time. ^\*4h 
ichthyol, saccharin, ebonite, and rubber, the method 
also gives excellent results. — T. H. P. 

Uranium; Electronutric titration of — ; — with 
potassium permanganate and potassium bi- 
chromate. D. T. Ewing and E. F. Eldndge. 
J. Araer. Chem. Sex’., 1922, 44, 1484 — 1489. 

When solutions of uranyl sulphate, reduced with 
zinc, are titrated electronietrically with pernmn- 
ganate, or when solutions of uranium chlorides 
similarly reduced are titrated with bichromate, a 
change in the oxidation potential occurs when the 
trivalent uranium is all oxidised to quadrivalent 
Granium, and a second change occurs when the 
latter is all oxidised to the hexavalent condition. 
Thus the total amount of uranium may be oalcu- 
hited. A third change of potential ie obeerved wlieii 


iron is present, and this is the stage at which all 
the ferrous iron is oxidised to ferric iron. The 
determination is carried out with apparatus of the 
usual ty^ except in the form of the titration 
vessel- Since it is necessary to prevent the free 
access of air, the titration cell is a glass vessel 
closed by a tightly fitting cover which has six holes 
bored through it. Through the holes pass a tube 
for leading in carbon dioxide, a platinum electrode, 
the connecting tube of a calomel electrode, a stirrer 
fitted with a mercury seal, the tip of a burette, 
and the moutb of a Jones “ reductor.” All the 
tubes are tightly fitted. The method of procedure 
is as follows: Estimation of uranium with per- 
manganate. Ten c.c. of a solution of uranyl sul- 
phate, containing about 0’013 g. E,0, per c.c. is 
added to 40 c.c. of sulphuric acid A (2 c.c. of con- 
centrated acid to 88 of water) and warmed to 80® — 
90® C. Carbon dioxide is passed through the titra- 
tion cell to remove the air, and the uranium solution 
slowly dassed through the Jones “ reductor ’’ into 
the ^if, the redactor being finally rinsed with 
50 c.c. of sulphuric acid A. At this stage the solu- 
tion is brown in colour, has a volume of 100 c.c., and 
contains 2 c.c. of concentrated sulphuric acid. The 
stirrer is set in motion and the permanganate slowly 
added. The EMF rises slowly at first and then 
jumps to a steady value, which is the point where 
aJi the trivalent uranium has passed into the quadri- 
valent condition and the solution has become green. 
Continued addition of permanganate does not affect, 
the EMF markedly until the second change point 
is reached, and here the EMF jumps rapidly. At 
this point the whole of the quadrivalent uranium 
has passed into the hexavalent condition. The 
volume of permanganate used between the first and 
second end points represents the theoretical amount 
of oxidising agent required to oxidise uranium from 
the quadrivalent to the hexavalent state. Hence 
from this quantity the total amount of uranium 
present, no matter what its state of oxidation pro- 
vided that none is hexavalent, can be calculated. 
Estimation of uranium and iron with perman- 
ganate. The process is carried out as above, the 
first and secona change points giving the amount of 
uranium. After the uranium has all been oxidised 
to the hexavalent condition the oxidation of the 
ferrous iron commences, and is complete w’hen the 
third change point is observed. Hence the amount 
of perm.anganate required to carry the EMF from 
the second to the third change point is equivalent 
to the amount of iron present, fjsfimotion of 
uranium by bichromate. The two change points 
observed have tbo same significance as in the other 
cases. All the methods yield excellent results. 

— J. F. S. 


Carbon and hydrogen: Vohimetnc estimation of 

in organic compounds. J. Lindner. Ber., 

1922, 55. 2025—2031. 

The sulistance is burnt in the usual manner and the 
products of its combustion are pass^ over a sub- 
stance which by its hydrolysis gives hydrogen 
chloride, and thence into a known voliime of stan- 
dard barium hydroxide .solution. This is titrated 
with Nf\0 hydrochloric acid in the presence 
of phenolphthalein; the carbon dioxide is re- 
moved euhsequentl.y after addition of an excess of 
hydrochloric acid and the resulting solution is again 
titrated with barium hydroxide. The most suitable 
substance for hydrolysis is chloronaphthyloxy- 
chlorophosphine, prepared by pacing chlorine into 
molten naphthyldichlorophosphine. — H. W. 

Micro incineration. A. Schoeller. Ber., 1922, 55, 
2191—2192. 

The substance under investigation is spread evenly 
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over a thin strip of glass (5--r^ mm. wide), which is 
pla^ in a horizontal hM'd gaas tube about 10 mm. 
in diam. and 12 cm. long. The tube is heated very 
gently until all volatile matter is expelled. The 
residue is allowed to cool and is subsequently heated 
rather more strongly in a current of moist oxygen ; 
iu most cases the carbon disappears rapidly without 
at any time flowing. With difficultly combustible 
substances it is advisable to interrupt the heating 
again. Too powerful ignition is to be avoided. The 
mmutest trace of ash is readily visible under the 
microscope. The method is particularly suitable 
for the incineration of sections of plant tissue, since 
the original structure is better preserved than 
when they are heated over a free flame. — H. W. 

Filtration of vegetable juices. G. Andre. Comptee 
rend., 1922, 175, 286—289. 

Tub passage of the expressed juioe of potatoes, clari- 
fied by centrifuging, through a collodion membrane 
impoverishes the liquid in nitrogen and phosp^prus, 
the results in a typical instance showing a reauction 
from 0'383% to 0*167% of the former, and from 
0*044% to 0*019% of the latter. The phosphorus 
traversing the membrane is practically all mineral 
phosphate. Coagulation of the juioe at 100° C. pro- 
duces a similar effect as far as the nitrogen is con- 
cerned, hut the reduction of the phosphorus in 
solution is, in general, not nearly so great, 0*033% 
being non-coagulable in the juioe a^ve cited, 
Against only 0*019% traversing the membrane. 
Instances were not lacking, however, where the 
fraction of the phosphorus traversing the collodion 
approached that remaining in the non-coagulable 
liquid. — G. F. M. 

See also pages (a) 659, Fuel oil viscosimeters 
(Herschel). 667, Calcium in natural phosphates 
(Meurice). 671, Chromium in nichet<hromium 
steels (Hild); Ferrotungsten (Losana and Carozsi); 
Molybdenum in tungsten (Hall). 67^ Chromium 
(Loffelhein). 675, Acid value of fats (Kremann and 
Schopfer). 678, Superphosphate (Tibaldi); Acetol. 
Carbohydrates (Baudlsch and Deuel). 679, D«- 
fermented sugar in spent washes from sacchari- 
fied wood (Pringsheim). 680, Wheat starch 
(Wallis); Phosp^tes in mUk (Muller); Moisture 
in dried milk (Holm); Milk foods (Crichton). 681, 
Chlorides in foodstuffs (Bornand): Phytin in 
foodstuffs (Arbenz); Proteins and colour reactions 
(Rakusin). 682, Sulphates in water (Kuhlmann 
and Grossfeld); Bacteria fermenting lactose in 
loater analysis (Levine) ; Cresol in cresol-soap solu- 
tions (Schmatolla) ; Phenol in trade liquors. 683, 
Strychnine and quinine (Evers); Quinine salts in 
tablets (Liversedge and Andrews) ; Alkaloids (Bliss). 
684, Alkaloidal hismutkic iodides (Fran<?oi8 and 
Blanc) ; Microsublimation (Viehoever) ; Thymine 
(Deuel and Baudisch) ; Scammony resin (Deane and 
Edmonton). 685, Furfural (Fleury and Poirot); 
Peppermint oil (Eaton). 

Patents. 

Calorific value of fluids [gtw]; Method of and 
apparatus for carrying on the combustion of pro- 
portioned quantities of fluid for the purpose of 

measuring the . Igranic Electric Co., Ltd. 

From Cutler-Hammer Mfg. Co. E.P. 182,573, 
7.4.21. 

^ a gas calorimeter, “ firing back ” at the burner 
prevented by mixing the oomhustible gas^ prior to 
combustion, with less than the total requisite pro- 
portion of the other constituent of the combustible 
mixture and supplying the remainder at or near 
the point of combustion. — J. S. G. T.. 

Gases; Method of and apparatus for measuring ike 

densi'.y of . G. Konig. E.P. 159,846, 6.3.21. 

Oonv., 5.3.20. 


Patent List. 

Th. d&Us gi.ra ip |]iia lilt in tlw o«M oi ApDlic.- 
iiona lot Patent.. utoM of ^plication, and in tne case of 
Complete Speoifioationa aoeepted, tlioee of the Offici.i 
Jonmale in whion the aoceptenee la annoonOed. Complete 
SpeciEcationa thus advertised, as accepted are open te 
inepection at the Patent Office immediatelT. and to opposi. 
tion within two months of the date giTM: they are on 
sale at le. eaoh at the Patent Offioe, Sale B.ranob. Quality 
Court Chancery Lane. London. W.C. 2, IS days after the 
date fiven. ^ 


I.— GENERAL; PLANT; MACHINERY. 
AppLioinoNS. 

Alexander. Separating liquids of different specific 
gravity. 22,172. Aug. 18. 

Altenkircb, and Siemens-Schuckertwerke Ges. 
Refrigerating-apparatua of the absorption type 
22,571. Aug. 18. 

Bloomfield, and Boake, Roberta and Co. Distill- 
ing and fractionating apparatus. 22,781. Aug. 22, 
Broadbridge, Minerals Separation, Ltd., and 
Williams. Filtration and conveying of granular 
etc. material. 22,576. Aug. 18. 

Burt, Boulton, and Haywood, Ltd., and China. 
Grinding-miSIs. 23,132. Aug. 25. 

OoUins. Mixing-machines. 23,181. Aug. 26. 
Crosfield and Sons, Ltd., Hilditch, and Wheaton. 
Manufacture of porous or absorbent material, 
22,093. Aug. 14. 

Dried Milk Dairy Products, Ltd., and Sierra. 
Separation of solids from gases. 22,748. Ang. 21. 

Dried Milk Dairy Products, Ltd., and Gluckstein. 
Collection and separation of solids from gases. 
22;749. Aug. 21. 

Fowler. Grinding-mills. 22,332. Aug. 16. 
Hnrre4l. Pressure filters. 22,261. Aug. 16. 
Harrell. Continuous pressure filter. 22,282. 
Aug. 16, 

Kirchhoff & Co., and Oppen. 22,591. See XI, 
Lambert. Mixing-machines. 23,0^. Aug. 24. 
Lawrence Patent Water Softener and Steriliser 
Co., Ltd., and Warden-Steveus. Proportioning, 
mixing, and dividing liquids and dissolving solids 
etc. 23,213. Aug. 26, 

Loke. Furnace linings, crucibles, etc. 22,519. 
Aug. 18. 

Paterson. Apparatus for treating liquids by 
chemical reagents. 23,063. Aug. 24. 

Pehrson. Rotary furnaces. 22,543. Aug. 18. 

(Sw^en, ^.8.21.) 

Richards and Sopwith. Refrigeration. 22,070. 
Aug. 14. 

Shores, and United AlkaU Co., Ltd. Manufac- 
ture of ice. 22,096. Aug. 14. 

Stuart. Heat exchangers. 22,826. Aug. 22. 
(U.S., 22.8.21.) 

Stuart. Filter screens. 22,827, Aug. 22. (0.S., 

22 . 8 . 21 .) 

Thomas. Apparatus for mixing gases automatic- 
ally 23,110. Aug. 25. 

Thomson. Disintegrating solids. 23,155. Aug. 25. 
Tunnadine. Means for filtering liquids. 22,605. 
Aug. 19. 

Yardley. Apparatus for purifying etc. air etc. 
23,146. Aug. 25. 


Complete Specifications Accepted. 

4898 (1921), Barbet et Fils et Cie. Process and 
apparatus for continuous rectification of liquid air. 
(159,131.) Aug. 30. 

10,024 (1921). Mather. Oondefisers, preheaters, 
heat-exchangers, and the like. (184,222.) Aug. 23. 
10,889 (1921). Twigg. See VIII. 

12,395 (1921). Sfloemann and Dobbelstein. 
Process and apparatus for the conveyance of loose 
materials. (184,237.) Aug. 23. 
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12 524 (1^1). Gloasop, Bradley, and Willsdon. | 

E lAI* j ' ' " ■ ^ . I 

12 981 (1921)r Pessi. Method of preventing | 
incrustation in steam-boilera. (163,013.) Aug. 23. i 

13 379 (IS^l). Sturtevant Engineering Co., Ltd., 
ond Pow^. Treatment of material and aubtrtances I 

Hh jets of fluid. (184,657.) Aug. 30. ! 

14,^8 (1921). Burden. Machines or apparatus ; 

,r reducing or disintegrating minerals and similar ; 
laterials. (184,609.) Aug. 30. i 

18 3^ (1921). Schull. Process and apparatus i 
yr purifying and condensing exhaust steam and ; 
jr purifying the condensate. (184,342.) Aug. , 
34 9W (1921). Von Wurstember^r. Prevention j 
f selective corrosion in machines or apparatus of I 
letrflic parts made of copper and copper^contain- i 
ns alloys and subiect to the corrosive action of : 
rater containing ions. (174,059.) Aug. 30. 

17 391 (1922). Gardner. Mixing and/or dis- 
ntegrating machines. (184,433.) Aug. 23. .. 

II —FUEL: GAS; MINERAL OILS AND j 

WAXES; DESTRUCTIVE DISTILLATION, ! 

HEATING; LIGHTING. 

APPtlCATIONS. 

Allan, Burmah Oil Co., Ltd., and Moore, 22,168. : 

See XII. - - t-i 

Broadhead, Manufacture of combuetiDle gases. 

22 884. Aug. 22. j 

Burmah Oil Co., Ltd., and Moore. 22,167. ; 
See XII. , 

Burn. Gas-producers. 23,1^. Aug. 25. , 

Pavidson. destructive distiWation of coal etc. ; 
22,198. Aug, 15. , ' 

Ges. fiir Kohlentechnik. 22,127. See VII. 

Hudson and Hudson, Complete coal gasification . 
plant. 22,475-6. Aug, 18. j 

Lelarge, Apparatus for separating coke etc. ! 

from ashes etc, 22,562, Aug. 18. ; 

Leopold, and Meguin A.-G, Magnetic sepa^ting i 
process for treatment of residues of fuel. 22, /ol. ; 
Aug. 21. (Ger^ 21.8.21.) _ ! 

Pautriero. Electric lamps. 22,839. Aug. 22. i 

Pedersen and Prass. Manufacture of electric- ; 
incandescent lamps. 22,456. Aug. 17. ^ 1 

Pickard, Production of combustible gases. 22,280. 
Aug. 16. 

Poulson. 22,606. See XII. 

CoKPLETB Specifications Accepted. 1 

4996 (1921). Roberts. Process and apparatus for 1 
recovering by-products from distillate gases. 
(184,507.) Aug. 30. 

7317 (1921), Withers (Deutsche Evaporator 
A.-G.j. Method and means for utilising the heat 
contained in the fuel residues of furnaces, (184,211.) 
Aug. 23. ^ . V • 

8636 (1921). Bird. Apparatus for the carbonisa- 
tion of coal, shale, peat, lignite, and the like. 
(184,525.) Aug. 30. 

12,406 (1921). Thomp^son (Ver. Gluhlampen- und 
Elektrizitate A.-G.). Sealing of leading-in wires 
for electric incand€^scent lamps and for similar pur- , 
po-sies. (184,238.) Aug. 23. 

12,700 (1921). Blyth. Process for the combustion 
of pulverised fuel. (1^,250.) Aug. 23. 

12,911 (1921). Jacobs. Drying of lignite, peat, 
turf, and the Uke. (163,719.) Aug. 23. 

13,010 (1921). Patent Treuhand Ges. fur Elck- 
trische Gluhlampen. See X. 

13.277 (1921). Haddan (Torfverwertuugsges. Pohl 
und von Dewita). Procees of drying and compress- 
ing raw peat. and the like. (165,446.) Aug. 30. 

13.278 (1921). Haddan (Torfverwertungsg^. Pohl 
md von ^witz). Process of dry distillation and 
coking of raw peat and the like. (189,962.) Aug. 30. 

13,447 (1921). Dale. See XXIII. 


13,514 (1921). IJuarzlampen-Ges. Quartz mer- 
cury-vapour lamps. (165,081.) Aug. 23. 

13,516 (1921). Dunstan. Refining of liquid 
hydrocarbons. (134,281.) Aug. 23. 

14,144 (1921). Oberlander and Le Marechal. 
Incandescent electric lamps and the like. (184,291.) 
Aug. 23. 

14,188 (1921). Plauson’s (Parent Co.), Ltd. 
(PlauBon). See XX. 

14,781 (1921). Hawes. Alcohol fuel. (184,607.) 
Aug. 30. 

14,918 (1921). Woosnam. Electric glow lamps. 
(184,302.) Aug. 23. 

15,248 (1921). Courbeyeur and Clabaut. Appar- 
atus for generating combustion-products under 
pressure. (164,693.) Aug. 30. 

16,469 (1921). Climie. Gas-producers. (184,323.) 
Aug. 23, 

29,429 (1921). Ges. fiir Drahtlose Telegraphie. 

: See XXIII. 

! 34.9^ (1921). Schulz. Regenerators for heating 

■ air or gas for combustion. (184,744.) Aug. 30. 

2401 (1922). British Thoinson-Houston Co., Ltd, 

! (General Electric Co.). Electric incandescent lamps, 

: (184,748.) Aug. 30. 

15,444 (1921). Dingler’sche Maschinenfabrik 
; .4.-G, Process for pre-heating blast-furnace and 
like gases in dry-gas purifying-plants. (182,102.) 

: Aug. 30. 

i III.— TAR AND TAR PRODUCTS. 

CoMPLZTg Specifications Accepted. 

I 12,524 (1921). Glossop, Bradley, and Willsdon. 

' Process and apparatus for distilling tar and other 
liquids. (184,242.) Aug. 23. 

13,515 (1921), Duustan. See II. 

15,726 and 34,279 (1921). Thermal Industrial 
i .and Chemical (T.I.C.) Research Co., Ltd., Morgan, 

; and Rider. Distillation of tar. (184,624.) Aug. 30. 

, IV.— COLOURING MATTERS AND DYES, 

i Applications. 

' Bailey. 22,979. See VI. 

! Sokal (Kalle und Co., A.-G.). Process for produc- 
ing vat colouring-matters. 23,033. Aug. 24. 

Complete Specification Accepted. 

8254 (1921), Farbw. vorin. Meister, Lucius, und 
I Briiniiig. See VI. 

V.— FIBRES; TEXTILES; CELLULOSE; 
PAPhXl. 

Applications. 

Cope (Pfarrius). Method of treating fibrous 
material. 22,067. Aug. 14. 

Dawher. Utilisation of waste refuse from p.iper- 
makiiig. 22,151. Aug. 16. 

Perrv. 22,211. See XVIII. 

Plauson’s (Parent Co.), Ltd. (Plauson). Treat- 
ment of cellulose etc. 22,687. Aug. 21. 

Complete Specifications Accepted. 
3742(1921). Duclaux. Process for utilising cellu- 
lose esters. (184,197.) Aug. 23. 

7570 (1921). Little, Inc. Process of preparing 
cellulose butyrate. (167,143.) Aug. 23. 

10 615 (1921). Plauson’s (Parent Co.), Ltd. 
(Plauson). Manufacture and treatment of viscose. 
(184,533.) Aug. 30. 

13 592 (1921). Schulke. Method of and apparatus 
for producing artificial threads, more particularly 
multiple-filament threads, from cellulose solution. 
(163,312.) Aug. 23. 

14,852 (1921). Budde. Manufacture of hydra- 
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oxy-<«llalose and a xanthagenated compound 
obtained therefrom and a soiiid compact material 
obtained by coagulation of the latter. (184,610.) 
Aug. 30. 

19,531 (1921). Dreyfus. Manufacture of solu- 
tions, compositions, preparationvS or articles made 
with cellulose derivatives. (184,671.) Aug. 30. 

VI.— BLEACHING; DYEING ; PRINTING ; 

FINISHING. 

Applications. 

Baiiley. Apparatus for ascertaining fastness of 
dyes to milling etc. and/or effect of such operations 
on fabrics. 22,979. Aug. 24. 

Lord. Sizing, dyeing, bleaching, etc. machines 
for hanks. 22,923. Aug. 23. 

Wolfenden. Dyeing-apparatus, 22,978. Aug. 24. 

Complete Specifications Accepted. 

20,033 (1921). Burton and Glover. See XY. 

8254 (1922.) Farbw. vorm. Meister, Lucius, und 
Briining. Manufacture of stable dry and soluble 
vat-preparations for dyeing. (177,526.) Aug. 30. 


King. Production of colour effects in glass, 
crystal, etc. 22,514. Aug. 18. 

Loke. 22,619. Sec I. " ‘ ^ 

Mellersh-Jackson (Libbey-Owens Sheet Glass Co.). 
Apparatus for drawing sheet glass. 23,074. Aug. 

•M^lor. 22,149. iSee X. 

Spangenberg. Abrassive and cleansing etc. 
material, and method of producing same. 22,436. 
Aug. 17. 

Unwin. Enamel kilns etc. 22,904. Aug. 23. 

Complete Specifications Accepted. 

10,889 (1921). Twigg. Method and means of 
utilising waste heat for effecting the drying of 
bricks or such like. (184,540.) Aug. 30. 

13,172 (1921). Feldenheiiner and Plowman. 
Treatment of clay. (184,271.) Aug. 23. 

24,874 (1921). Bailey. Kilns for firing pottery 
and other w'are. (184,716.) Aug. 30. 

26,797 (1921). Scheid, and Schomburg und Sohne 
A.-G. Manufacture of ^ttery particularly adapted 
to electric insuilators. (184,725.) Aug. 30. 


IX.— BUILDING MATERIALS. 


VII.— ACIDS; ALKALIS: SALTS: NON- 
METALLIC ELEMENTS. 

Applications. 

Casale. Apparatus for catalytic synthesis of 
ammonia. 23,072. Aug. 24. 

Clayton, and Salt Union, Ltd, Manufacture of 
hydrogen peroxide. 22,045. Aug. 14. 

Crosfiedd and Sons, Ltd., Hilditch, and Wheaton. 
Manufacture of base-exchanging compounds. 
22,091-2. Aug. 14. 

Crosfield and Sons, Ltd., Hilditch, and Wheaton. 
22,095. See XIX. 

Douglas. Manufacture of sulphate of ammonia. 
22, .W. Aug. 17. 

Fairlie. Acid plant equipment. 23,083. Aug. 25. 
Gardner and Taverner, Extraction of iron and 
titanium compounds from titanium ores. 22,728. 
Aug. 21. 

Ces. fiir Kohlentechnik. Process of removing 
sulphuretted hydrogen from gases. 22,127. Aug. 14. 
(Ger.. 20.9.21.) 

Reynard, Tapping, and Thornley. ProceM for 
utilisation of seaweed. 22,644. Aug. 19. 

Sim and Smith, Manufacture of lead carbonate. 
22,455. Aug. 17. 

Soc. Gamichon Frerea. Process of manufacture 
of lead oxides. 22,103'. Aug. 14. (Fr., 19.8.21.) 

Complete Specifications Accepted. 

4672 (1921). Williams. Process of manufactur- 
ing soluble phosphates. (184,206.) Aug. 23. 

4898 (1921). Barbet et Fils et Cie. See I. 

9617 (1921). Dossett. Process of and apparatus 
for crystallising copper sulphate. (184,527.) 
Aug. 30. 

12,573 (1921). Chera. Fabr. Griesheim-Elektron, 
and Suchy. Process for the electroilytic production 
of potassium bicarbonate from potassium chloride 
solutions. (184,244.) Aug. 23. 

13,290 (1921). Minami Manshu Tetsudo Kabu- 
shiki Kaisna. Process of manufacturing anhydrous 
chlorides of alkaline eartii metals. (1€0,3O4.) 
Aug. 23. 

SS,404 (1921). Von Faber. Process for recover- 
ing iodine. (168,324.) Aug. 23. 

VIII.-GLASS; CERAMICS. 

Applications. 

Grac.. Means for separating fine micaceous and 
sHioeouB particles from china clay. 22,444. Aug. 17. 


Applications. 

Andrews. Manufacture of Portland cement. 
22,982. Aug. 24. 

Newton. Cement or adhesive oomposition. 
22,341. Aug. 17. 

Complete Specification Accepted. 

13,504 (1921). Hildyard. Production of imita- 
tion wood. (1^,565.) Aug. 30. 


X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Auderson and Thornhill. Process for production 
of sponge iron etc. 22,059 — 60. Aug. 14. 

Barter Trading Corp., Ltd., and Wateon. Ferro- 
silicon blocks. 22,409. Aug. 17. 

Bengough and Stuart. Method of preserving 
aluminium and its alloys from corrosion. 22,625. 
Aug. 19. 

British Thomson-Houston Co., Ltd. (General 
Electric Co.). Composite metal articles, and 
methods of manufacturing same. 22,638. Aug. 19. 

Davies and Thompson. Magnetic separators. 
22^20. Aug. 19. 

Drysdale and Evans. Protection of metals from 
corrosion. 22,353. Aug. 17. 

Grogan ana Rosenhain. Process of improving 
commeicial aluminium. 22,454. Aug. 17. 

Leggo. Roasting-furnoces. 22,460. ,Au^. 17. 

Llovd. Furnace for manufacture of liquid steel. 
23,199. Aug. 26. 

Mathesius and Mathesius. Process for producing 
lead alloys containing strontium. 23,048. Aug. 24, 
(Ger., 24.8.21.) 

MeHlor. Manufacture of clay crucibles, stoppers, 
etc. for steel melting etc. 22,149. Aug. 15. 

Mond (International Process and Engineering 
Corp.). Chloridising roasting of ores etc. 22,243. 

Nol^l. Manufacture of ferro-chromiura. 22,951. 
Aug. 23. 

Nobel. Production of ferro aWoys. 22, 
Aug. 23, 

Poulson. Blast furnaces. 22,352. Aug. 17. 

CoupLBTB Specifications Accepted. 

4782 (1921). MeUersh.Jack8on (Soc. Metalurgica 
Ohilena “ Cuprum ”). Proceaa for treating 
(184,501.) Aug. 30. 
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4S92 (1921). Marks (Valley Mould and Iron 
Corp.). Method of casting st^-ingots and mould 
for use therewith. (184,505.) Aug. 30, 

7797 (1921). Malraberg and Holstrom. Apparatus 
for the determination of the percentage of carbon 
in iron and steel. (184,215.) Aug. 23. 

12,793 (1921). Fa^oneisen-Walzwerk L. Mann- 
ataedt und Co. A.-G., and Bansen. Hearth-smelt- 
ing or heating furnaces. (184,252.) Aug. 23. 

13,010 (1921). Patent Treuhand Ges. fiir Etek- 
trische GliiMampen. Manufacture of drawn tungs- 
ten wires. (163,014.) Aug. 23. 

13,6^ (1921). ,Soc. d’Electro-Chimie et d’Electro- 
Metallurgie. Process for obtaining metallic eJlectro- 
Ivtic deposits easily detachable from the cathode. 
(165,082.) Aug. 30. 

15,815 (1921). Elmore, and Chemical and Metall- 
urgical Corp., Ltd. Treatment of argentiferous 
lead-zinc sulphide ores. (184,628.) Aug. 30. 

16,871 (1921). Harris. Apparatus for refining 
metals. (184.639.) Aug. 30. 

26,787 (1921). Bardt. Process for dissolring-out I 
or recovering the metal constituents of metallifer- t 
ous materials. (184,402.) Aug. 23. I 

.34,962 (1921). Von Wurstemberger. See I. I 

15,444 (l922). Dingler’sche Maschiiienfabr. A.-G. 
See II. 

XI. — ELECTROCHEMISTRV. 

Applications. 

C'rosfield and Sons, Ltd., Hilditch, and AVheaton 
Electric battery. 22,094. Aug. 14. 

Hartman. Ozone-generator. 22,101. Aug. 14. 
Kirchhoff und Co., and Oppen. Electric gas- ; 
piirifters, 22,591. Aug. 19. (Bolg., 16.9,21.) 

Nickum. Electrolytic apparatus, and method of ; 
depolarising same. 22,859. Aug. 22. 

Complete Specifications Accepted. 

7973 (1921). Elektrizitats A.-G. vorm, Schuckert ; 
und (>. Electrolytic cell. (163,071.) Aug. 30. I 
12..573 (1921). Chem. Fabr. Griesheim-Elektron, i 
.iiid Suchy. See Vll. 

13,622 (1921). Soc. d'Elcctro-Chimic et d’Electro- ! 
Metallurgie. See X. 

17,765 (1921). Smith. Secondary cells, or batter- 
ies for electricity storage. (184,649.) Aug. 30. 

17,784 (1921). De Vos. Electric accumulators. 
(184,336.) Aug. 23. 

18,589 (1921). Dinin. Electric accumulators. 
(184,658.) Aug. 30. 

26,797 (1921). Scheid, and Scliomberg und 
Sohne A.-G. See VIII. 

XII. — FATS; OILS; WAXES. 

Applications. 

Allan, Burinah Oil Co., Ltd., and Moore. Stoves 
for manufacture of waxes. 22,168. Aug. 15. 

Burmah Oil Co., Ltd., and Moore. Apparatus for 
cooling oil etc. ffl,167. Aug. 15. 

North. 22,242. See XIX. 

Poulson. Process of clarifying oils, 22,606. 
Aug. 19. 

Spangenberg. 22,436. See VIII. 

Villain. Manufacture of transparent soaps etc. 
22,833. Aug. 22. 

Complete Specifications Accepted. 

10,018 (1921). PJauson’s (Parent Co.), Ltd. 
(Plauson). Manufacture of compositions of oils or 
other organic substances. (184,534.) Aug. 30. 

10,940 (1921). Eppenberger. Process for render- 
ing fat-containing granular products impalpable. 
(176,305.) Aug. 30. 

12,628 (1921). Chamberlin. Detergent with dis- 
infecting properties. (184,248.) Aug. 23. 


15,448 (IMl). MeMersh-Jackson (Murray Co.). 
Art of farming and wrapping oil-bearing material 
prior to the expression of oil therefrom. (184,621.) 
Aug. 30. 


XIII.— PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Applications. 

Consortium fiir Elektrochemische Industrie Ges. 
Manufacture of resins resembling shelilac. 22,222. 
Aug. 15. (Gcr., 27.8.21.) 

Freegard. Composition of matter for removal of 
paint etc. 22,-554. Aug. 18. 

Gardner. Paints etc, 22,727. Aug. 21. 

Pouter. Preparation for removing paint etc. 
23,153. Aug. 25. 

Sim and Smith. 22,455. See VII. 

Soc. Gamichon Freres, 22,103. See VH. 


XrV.— INDIA-RUBBER ; GUTTA-PERCHA. 

Applications. 

Gould. Rubber composition for roads etc. 22,550. 
Aug. 18. 

Mead. India-rubber manufacture. 22,513. 
Aug. 18. 

Warmund. Process for production of eompoiind 
I for sealing pneumatic etc. tyres and for preserving 
rubber. 22,822. Aug. 22. (Ger., 22.8.21.) 

Complete Specifications Accepted. 

13,871 (1921), Britton, and Griffiths Bros, and 
Co.. London, Ltd. Preparation of rubberised fabric 
and rubber goods. (184,578.) Aug. 30. 

XV.— LEATHER; BONE; HORN; GLUE. 

COJIPLETE Sl’ECTFlCATIO.NS ACCEPTED. 

13,.500 (1921). Devonshire and Foord. Compo.si- 
tion for use in the manufacture of buttons and other 
articles. (184, .563.) Aug. 30. 

20,033 (1921). Burton and Glover. Preparation 
of a tanning-agent for the clirome tannage or dye- 
ing of leather. (184,360.) Aug. 23. 

XVI.-SOILS; FERTILISERS. 

Applications. 

Beer. 22,438. See XIX. 

Gradl. JIanuf.icture of artificial manures. 22.217, 
Aug. 15. 22,888, Aug. 22. 23,067, Aug. 24. (Ger., 
15.8, 3.9, and 22,11.21.) 

Complete Specification Accepted. 

4672. Williams. See VII. 


XVII.— SUGARS; STARCHES; GUMS. 
Applications. 

Perrv. 22,211. See XVIII. 

Bigbv. Utilisation of exhausted sugar-beet slicsis, 
waste brewery grains, etc. 22,179-80. -Vug. 15. 


XVIII.— FERMENTATION INDUSTRIES. 
Applications. 

Johansson. Process for denaturing alcohol etc. 
23.143. Aug. 25. (Sweden, 26.8.21.) 

Ferry. Process for treating cellulose etc. tor 
obtaining fermentable sugars etc. 22,211. Aug. 15. 
Rigby. 22,179-80. See XVII. 
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14,781 (1921). Hawes. See U. 

22,079 (1921). Vydra. Process of producing a 
inaH preparation for brewing purposes. (184,381.) 
Aug. 23. 

XIX. — POODS; WATEE PDBIFICATION ; 

SANITATION. 

AppwcAnoNs. 

Abbott, Cork, McNeill, Maoredie, and Kemus. 
Process for preparation of meat powders. 22,459. 
Aug. 17. (New Zealand, 27.8.21.) 

Adeane, Harding, and Whetham. Treatment of 
whey etc. 23,121. 23,123. Aug. 25. 

Adeans, Hopkins, Stewart, and Whetham. Treat- 
ment of whey etc. 23,127. Aug. 25. 

Beer. Fungicides for plants or seeds. 22,433. 
Aug. 17. 

Crosfield and Sons, Ltd., Hilditch, and Wheaton. 
22,091-2. See VII. 

Crosfield and Sons^ Ltd., Hilditch, and Wheaton. 
Process of regenerating base-exchanging compounds 
after use. 22,095. Aug. 14. 

Enefor. Meal for bread-making. 22,807. Aug. 22. 
Lawrence Patent Water Softener and Sterilizer 
Co., Ltd., and Warden-Stevens. 23,213. See I. 

Leo. Food products, and method of making same. 
22,852. Aug. 22. 

Luft. Food products, and process of preparing 
same. 22,246. Aug. 15. 

Luft. Food products. 2%435. Aug. 17. 

Marks (Wayne Tank and Pump Co.). Continuous 
softening of water. 22,320. Aug. 16, 

Melhuish. Manufacture of milk. 22,693. Aug. 21. 
North. Process of producing milk artificially. 
22,240. Aug. 15. 

North. Process of making butter from artificial 
cream. 22,241. Aug. 15. 

North. Process of obtaining oil from milk. 
22,242. Aug. 15. 

O'Connor and O’Connor. Manufacture of bread 
etc. 22,349. Aug. 17. 

O’Connor and O’Connor. Manufacture of butter 
etc. 22,3^. Aug. 17. 

Paterson. 23,063. See I. 

Roggers. Treatment of sewage etc. 22,115. 
Aug. 14, 

Yardley. 23,146. See I. 

Complete Specifications Accepted. 

4208 (1921). International Dry Milk Co., and 
Dick. Dehydrated milk, (184,203.) Aug. 23. 
10,940 (1921). Eppenberger. See XII. 

12,628 0921). Chamberlin. See XII. 

29,429 (1921). Ges. fUr Driihtlose Telcgraphie. 
See XXHI. 

34,124 (1921). Imhoff. Treatment of sewage in 
undrained settling basins. (184,742.) Aug. 30. 

XX. — ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applicatio.n. 

Etabl. Poulenc Freres. Process for preparation 
of aniinophenylarsinic .icids. 22,410. Aug, 17. 
(Fr., 7.9.21.) 


Complete Speoipicaiionb Accepted. 

10,616 (1921). Plauson’s (Parent Co.), Ltd. 
(Plauson). iSee XII. 

13,664 (1921). Galbraith,’ Sbannan, Adam, and 
Siderfin. Mannfactnre of amines from phenolic 
compounds. (184,!^.) Ang. 23. 

14,049 (1921). Soc. Anon de Prod. Chim. Etabl. 
Maletra. Process for the prodnetion of acetalde- 
hyde from acetylene. (165,085.) Aug. 30. 

14,188 (1921). -jjPlanson’a (Parent Cp.), Ltd. 
(Plauson). ManuTacture of .ienthyol oil and icli- 
thyol preparations and the like, (1844292.) Aug. 23. 

15,730 0921). Imray (Soc. orChein. Iftd. in 
Basle). Manufacture of dialkylamides of nicotinic 
acid. (184,625.) Aug. 30. 

15,732 ( 1921). Johnson (Badische Anilin und 
Soda Fabrik). Manufacture and production ot 
oxalic acid. (184,627.) Aug. 30. 

34,532 (1921). Lilienfeld. Manufacture of a 
remedy for mtilignant tumor. (173,507.) Aug. 23. 


i XXI.— PHOTCXIBAPHIC MATERIALS AND 
I PROCESSES. 

i Applications. 

Dunning and Kelley. Motion-picture films. 

’ 22,711. Aug. 21. 

j Lucoque, Pilgrim, and Rudkin. Photographic 
' films. 22,388. Aug. 17. 

Lncoque, Pilgrim, and Rudkin. Photographic 
developing-solutions. 22,389. Ang. 17. 

Lucoque, Pilgrim, and Rudkin. Production of 
i direct photographic positives. 22,390. Aug. 17. 

Complete Spbcimcations Accepted. 

3233 (1921). Ott. Process for coating the sur- 
I taco ot cinematograph films. (184,495.) Aug. 30. 

4437 (1921). Stewart and Killick. Method for 
i producing kinematograph pictures in natural 
: colours. (184,205.) Aug. 23. 

: 6902 (1921). Luboshey, Sensitive film-supports 

(or X-ray photography. (184,519.) Aug. 30. 
10,954 (1921). Lepine. Picture films. (184,541.) 
: Aug. 30. 

i 

XXII.— EXPLOSIVES ; MATCHES. 

! Application. 

Nobel Industries, Ltd., and Weir. Manufacture 
! of detonators. 22,214. Aug. 15. 


XXIII.— ANALYSIS. 

Complete Specifications Acceptki^, 

7797 (1921). Malmberg and Holstrom. See X. 
13,447 (1921). Dale. Apparatus /or the analysis 
and recording of gases. (184,279.) Aug. 23. 

29,429 (1921). (lea. fiir Drahtlose Tejegraphie. 
Means for indicating the presence of noxious gases 
such as fire-damp. (171,988.) Aug. 30. 
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Sfeam-pipelfoftrinot; IVeterminaiion ofj eMcieney 
of —r± at high temperaturet. C. J^eman. 
Bngin^ring, 1922, lU, 155. 


filaments or rods of quartz, ^ass, porcelain, or 
similar acid-resisting material may be employed. 
The device is particularly suitable for where 
acids, e.g. hydrochloric acid, are precipitated from 
the gas.— J. S. G. T. 


The cowing to be tested is “put on a steel pipe 
4 in. -intejpial diameter, the pipe ends being closed 
with blind flanks. Correction for loss by radiation 
from the'blank ends is obtained by dividing the 
experimental pipe into two unequal lengths, 2 ft. 
and I3i ft., so that the loss is eliminated by dif- 
ference; the difference between the amounts of heat 
lost bj; the two lengths eorresnonds to the heat lost 
in a pipe of differential length, 11 j ft An electric 
heater in which the wires are arranged in six con- 
centric rings, each ring being controlled by a 
separate switch, runs through the interior of the 
pipe. When all wires are used it is possible to 
raise the hare pipe to 1000° F. (about 540° C.). A 
pipe fitted with a good covering requires from 
J to of the heat energy required for the bare 
pipe. The apparatus and method of calibration 
are described in detail. — J. B. F. 

idsorpfion ; its hearing on catalysis. M. Guichard. 
Bull. Soo. Chim., 1922, 33, 647—6-53. 

TuE adsorption of a vapour by a catalyst is con- 
ditioned by the equilibrium pressure and tempera- 
ture at whieh the action takes place and is re- 
versible. On the other hand, increase in tempera- 
ture of preparation or in duration of preliminary 
lieating of the catalj^st decreases the quantity 
adsorbed and the action is, in this case, irre- 
versible. These conclusions are drawn from a study 
of the adsorption of water vapour by precipitated 
silica, quartz sand, and reduced nickel, and of 
iodine vapour by some natural silicates, alumina, 
and glucina. The author maintains that the pre- 
liminary heating of the catalyst results in diminu- 
tion of active surface and cites facts which tend 
to support this view. — H. J. E. 

P.ITENTS. 

Hfpnraiing suspended particles from, electrically 
insulating fluids, especially gases; Method and 

device for . The Lodge Fume Co., Ltd. 

From E. Mbller. E.P. 183,768, 16.11.21. 
Lvsvlatino fluids, more especially gases, containing 
flue suspended particles are submitted to the action 
of a .single- or multi-stage bilateral electric held 
prior to treatment by a unilateral electric discharge 
in accordance with E.P. 17,840 of 1912 (F.P. 
449,337; J., 1913, 495), and E.P. 19,733 of 1913. 

1 he finer particles are thereby more readily floccu- 
lated, and, if desired, the effcirt is increased by the 
use of a number of flocculation chambers arranged 
in series and not provided with electrodes. 

— J. S. G. T. 

distilling column. F. E. Lichtenthaeler, Assr. to 
W. E. Lummns Co. U.S.P. 1,424,173, 1.8.22. 
Appl., 8.5.18. 

The column is divided into compartments by trans- 
yerse partitions. Means are provided for support- 
ing one of the partitions and for supporting the 
ether partitions from this one. — H. H. 

drecipitaiion of solid or liquid suspended matter 
from poses hy high-tension eleetrieity; Process of 
~ — Metallbank u. Metallurgische Ges. A.-G. 
GP. 350,259, 10.9.20. Addn. to 348,377. 

1h an installation such as that described in the 
previous patent (J., 19^, 491 a) the discharge 
electrodes are composed of non-conducting material 
or are coated with non-conducting material. Thus 


.Stable foam for preventing the evaporation of 
stored liquids. if. M. Jennings, Assr to 
Standard Oil Co. U.S.P. 1,423,719-21, 25 7 22 
Appl., (a) 22.11.20, (b) 24.5.21, (c) 26.10.21. 

The foams are formed from (a) an aqueous solution 
containing of glue, 10% of glycerin, 2% of 
ferrous sulphate, and a minute proportion of pre- 
servative; (b) a liquid consisting of less than 15% 
of water, glycerin, and a body-forming material ; 
(c) a liquid containing 40—81% of glucose, 6—12% 
of water, 5 — 10% of glue, and a small pi’oportion 
of a setting agent. (67. U.S.P. 1,415,351-2: J., 
1922, 491 A.)— T. A. S. ^ > j » 


Evaporator. R. Mellor, Assr. to Kestner Evapo- 
rator Co. U.S.P. 1,424,254, 1.8.22. Appl., 9.8.20. 
A coxTXTEB^TjRRENT evaporator is formed of a 
vertical series of horizontal liquor tubes each pro- 
vided with a heating jacket. Heating vapour flows 
through the series of jackets from an inlet on the 
uppermost jacket to an outlet for vapour and con- 
densed liquid on the lowermost jacket. Trapped by- 
pass connexions intercept condensed liquid at 
intervals and direct it to the outlet.— H. H. 


Mteovtvy of solid vuitter frotn liquids hy evapara^ 

(ton; Process of and apparatus for G A 

Krause u. Co. A.-G. G.P. (a) 347,073, 1.4.171 
(b) 349,183, 5.1.18. (b) Addn. to 347,138. 

(a) a vertical axial tube is supported upon the 
floor of a vertical hollow cylinder serving as evapora- 
tion ve^el. The tube, which extends some distance 
within the cylinder, is provided with a number of 
horissontal openings in its circumference at one or 
more transverse sections of the tube and at the same 
height as corresponding horizontal openings in the 
cylinder. Above the openings, within the chamber, 
IS a high-speed centrifuge which discharges atomised 
liquid into the chamber, this liquid then falling 
through A gaseous evaporating meaium which passes 
practicaHy horizontally between the respective 
openings in the tube and chamber, (b) In a process 
carried out in accordance with G.P. 347,138 (J., 
1922, 316 a), in place of openings in the wall or floof^ 
of the evaporating chamber, a disc is mounted in 
the chamber so that there is an annular space 
between the edge of the disc and the casing. The 
stream of evaporating medium flows between the 
annular opening and the central opening provided 
for the supply of air. — J. S. G. T. 


[^Filter press fabrics; Process of producing a 

repair in . A. O. Austin, Assr. to The Ohio 

BrassCo. U.S.P. 1,424,332, 1.8.22. Appl., 12.5,20. 
VuLCANisABLE material is inserted in the portion of 
the fabric to be rep.iired, and is cured to cause it to 
adhere to the fabric and form a continuation 
thereof. — H. H. 


Extracting apparatus; Rotary . J. W. Bod- 

man, Assr. to W. Garrigue and Co. U.S.P. 
1,124,335, 1.8.22. Appl., 13.1.21. 

A HORIZONTAL jacketed rotary drum is provided at 
one end with a head enclosing a pocket connected 
by a pipe with the jacket. A valve at the inner 
side of the head is formed by a rotary member and 
a stationary member, and is provided with an 
interior space. Within the drum are secured spaced 
steam-delivery pipes connected with the valve so 
that .they open into the valve space only when they 
occupy the lower portion of the drum durinor the 
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lotatiou. A pipe leads axially through the outer 
portiou of the bead into the pocket, and a pipe of 
smaller dtameter extends through this pipe into the 
valve space. — ^H. H. 

Fraetion^ion of volatile, and more especially 

easily volatile liquid mixtures; Process of . 

“ Metan ” Spolka z ogrsiniczona odp. O.P. 
351,082, 13.6.18. Conv., 27.3.17. 

The mixture is supplied continuously under pres- 
sure to the top of a vertical dephlegmator, and the 
several fractions are withdrawn from the column 
at various heights according to the respective boil- 
ing points of the fractions. Owing to the higher 
boiling points due to the pressure in the column, a 
better separation of the several fractions is obtained 
than hitherto.— J. S. G. T. 

Drying coal or other material; Apparatus for . 

T. A. Goskar. U.S.P. 1,424,565, 1.8.22. Appl., 

29.10.21. 

See E.P. 175,674 of 1920; J., 1922, 282 a. 

Liquors; Method of evaporating , E. Josse 

and W. Gensecke. D.S.P. 1,425,020, 8.8.22. 
Appl., 27.4.20. 

See E.P. 138,871 of 1920 ; J., 1921, 455 a. 

Air pumps; Mercury vapour ejector . A.-6. 

Brown, Boveri, A Co. E.P. 173,500, 19.12.21. 
Conv., 31.12.20. Addn. to 165,400. 

Air filters; Filter bag cleaning device for . 

W. F. L. Beth. E.P. 175,281, 9.2.22. Conv., 

12.2.21. Addn. to 132,513. 

Grinding mills [; Means for exerting elastic pressure 
on rollers in ]. C. F. Leubli. E.P. 183,216, 

14.4.21. 

Gas and air valves [o/ gas-heated furnaces] and the 
like; Means for actuating . South Metro- 

politan Gas Co., D. Chandler, and J. J. Cooke. 
E.P. 183,862, 15.4.21. 

Solids of different specific gravities: Means for 
separating — — . J. A. Fletcher. E.P. 184,049, 

26.7.21. 


IlA.— FUEL; GAS; MINEBAL OHS AND 
WAXES. 

Coal seams; Method of representing the structure 

of , ond the proportion and properties of the 

four constituents (vitrain, clarain, durain, and 
fusain) contained in certain seams. J. F. S. 
Sinnatt. Trans. Inst. Min. Eng., 1922, 63, 
307—317. 

A MBTHon of estimating the percentages of the vari- 
ous constituents in a seam is describe. These per- 
centages were, for Arley coal, vitrain 14'6%, clarain 
65-9%, durain 18T%, and fusain 1'4%; for the 
Queen Mine, vitrain 1'3%, clarain 98'7%, durain 
nil, and fusain nil; for tne Wigan Yard, vitrain 
25T%, clarain 51‘9%, durain 20'2%, and fusain 
10%, with 1'8% of foreign matter. The lowest 
proportion of durain (5*6%) occurs in the Trencher- 
hone Bottoms, and the highest (35*5%) in the 
Trencherbone Tops. The fusain content ranges 
from nil in the Queen Mine to 2*0% in the 
Trencherhone Bottom^ whilst the clarain varies 
between 51*9% in the Wigan Yard to 98*7% in the 
Queen Mine. The analysis of any particular con- 
stituent is by no means constant when deter- 
mined on samples from different seams. Titrain 
apparently contains the highest percentage of 
moisture and the lowest percentage of ash ; clarain 
evolves the highest percentage of volatile matter 


lees moisture, and contains only a slightly higher 
percentage or ash than vitrain. Durain contains 
the lowest percentage of moisture and the greatest 
percentage of ash ; the volatile matter evolved is 
less than that from either vitrain or clarain, and 
the percentage of ash is not so hi^ as that found 
by l^eeler and Tideswell for the Hamstead Thick 
Seam. Fusain contains a high percental of ash 
and a considerably lower percentage of volatile 
matter. The ag^utinating values of the con- 
stituents, determined with electrode Carbon of 
60—90 mesh (I.M.M. standard sieves) were as 
follows : — Arley coal : coal 15, vitrain 9, clarain 17, 
durain 6, fusain nil; Wigan Five Feet: coal 4, 
vitrain 3, clarain 7, durain 6, fusain nil. Contrary 
to the observation made by Lessing on the Ham- 
stead Thick Seam, the durain possesses marked 
caking properties, and in the case of the Wigan 
Five F^t Seam the agglutinating power of the 
durain is higher than that of the vitrain. — ^A. G. 

Volatile matter in coal; Determination of the 

. E. St.-Claire Deville. Soc. Tech. Ind. du 

Gaz en France, June, 1922. Gas World, 1922, 
77, 112. 

The sample of coal, 2*5 g., is placed in a thick 
platinum crucible with an ovoid bottom and 
covered with a lid provided with a chimney of 
5 mm. bore. The crucible is placed over a Meker 
burner in a small furnace the effect of which is 
to eliminate errors due to the different amounts 
of heat radiated from different crucib[es. The 
crneible is heated gently for about 2 mine, until 
the flame at the tip of the chimney become non- 
Inminone, then a perforated lid is placed on the 
furnace, and the temperature is raised for about 
1 min. until the hydrogen flame dies down into the 
chimney. The crucible is removed to an iron frame 
and, when cold, the coke is taken out and weighed, 
the deposit upon the crucible lid being discarded. 

— H. Hg. 

Coal ash; Becovery of combustible material from 

. H. Nitzsche. Z. angew. Chem., 1922, 35, 

458-^60. 

A UEBCBIPTION of the Krupp magnetic process for 
the recovery of combustible material from coal ash 
is given. Ash is fed on to the surface of a brass 
drum rotating about a horizontal axis and is there 
submitted to the action of a stationary magnetic 
field, the strength of which increases from the top 
of the cylinder to where the surface of the cylinder 
becomes vertical, thereafter decreasing to its least 
value in the lower ijnadrant of the cylinder. 
Particles of clinker, owing to their content of iron 
oxides, formed during the combustion of the original 
coall, are retained for a longer period on the drum 
than the non-magnetic oombustible constituents of 
the ash. Tlie power necessary variM from 0*6 to 2*4 
kw.h. per ton of ash treated. Particulars are given 
of tests carried out with various samples of ash. 


Gas-produeers; Contribution to the theory of — — 
and its application to blast-furnace practice. 
A. Korevaar. Chim. et Ind., 1922, 8, 12—25. 
The state of equilibrium in a gas-producer in full 
working order, i.s., its temperature, and the com- 
position and temperature of the issuing gases, u 
governed by its dimensions, the heat-insulating 
properties of its walb, the porosity, size, and 
activity of the fuel with which it u charged^ and 
the velocity and temperature of, and proportion oi 
oxygen and water vapour in, the current of air 
through it. A series of equations connecting these 
variables and the volume of the zone of combustion 
in an ideal gas-producer is developed, and it >s 
shown that for a minimum zone of complete com- 
bustion, i.e., to carbon dioxide, there b a defia>" 
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critical vain* for the velocity of the air in order 
to msint^ the maximam temperatare in the zone. 
If the air ie preheated ite critical velocity is in- 
creased with a corresponding increase in the maxi- 
mnni temperatnre and decrease in the sine of the 
sone of complete ocnnbustion. The more finely 
divided, more porous, and more “active” the 
carbon, the higher is the maximum temperature 
and the ranaller the zone of complete combnatiou. 
The th^ry may be applied to the study of the 
economical working of blast furnaces by assuming 
that they are gas-producers working at a very 
high temperature and having a comparatively 
short zone of combustion in the neighbourhood of 
the tuybres. In this way it is shown that less fuel 
is needed the more “ active " it is, and an explana- 
tion is possible of the fact that less fuel is re- 
quired with a preheated than with a cold blast and 
with a slow air current than with a more rapid one, 
which simply serves to extend the zone of com- 
bustion.— -A. R. P. 


Gum- and resin-forming constituents in manufac- 
tured Icarburetted] gas. R. L. Brown. Amer 
Gas Assoc. “ Monthly.” Gas J., 1922, 159, 327. 
Eesinocs substances deposited in gas meters and 
service pipes are formed from unsaturated hydro- 
carbons in tlm gas ; the presence of indene has been 
established in several samples of condensate ex- 
amined. The gum-forming constituents are derived 
from the gas oil used and their occurrence depends 
upon the nature of the oil used and the methods of 
carburetting and purifying the gas, — H. Hg 


[Gas retorts fl Thin metal ascension pipes f tor - 
N. G. Caputi. Gas World, 1922, 77, 106. 
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Ascensiok pipes were made of 12^aug6 steel with 
welded joints; the cross-section of the pipes was 
12 in. square between the bridge cap and the top of 
the retort tapering to 8 in. square at the points 
between the mouthpieces and the buckstays, and 
to a 9 in. diam. spigot fitting the off-take of the 
mouthpiece. Hw bridge pipes were of the same 
material and general design. Due to the decreased 
thickness and increased area of the pipes there was 
more condensation within the pipe.?, and as the 
interior surfaces of the pipes were comparatively 
smooth there was less tendency for adherence of 
pitch deposits. Comparative teste showed that the 
average reduction of gas temperatnre within the 
steel pipes was 866® F. (480® C.) and within cast iron 
pipes 659° F. (310° C.).— H. Hg. 

Blue water-gas in conjunction with coal gas; Plant 

for the manufacture of . J. Lowe. Gas J . 

1922, 15», 324—326. 

The plant described in E.P. 149,928 (J., 1931, 207 a) 
has given tte following working results : — 16,290 
cub. ft. <rf mixed gas containing 21 6% of water-gas 
and with a calorific valine of 626 B.Th.U. per cub. ft. 
was made per ton of coal carbonise^ the calorific 
value of the water-gas was 326 B.Th.U. per cab. ft., 
*k«„blow gas contained 15-25% CO„ 9-5% 0„ and 
iU-5% CO, and was need for heating the retorts; 
after allowing for the coke thus saved in the retort 
furnaces the efficiency of water-gas manufacture 
was 9T6%. In computing this efficient figure 
allowance was made for the total heat of the steam 
used but not for the power required for blowing, 
rurther thermal economy cw be secured by passing 
the hot water-gas into vertical retorts used for coal 
gas manufacture. The period of blowing the pro- 
^cer is equal to the period of gas making, there 
being no loss due to over-Mowing^when the blow gas 
>9 used in the retort settings. — ^H. Hg. 

eantroUer far qualH-g of . A. Grehel. 

hoc. Ind. du Gai en France, June, 1922, 

Gas Worid, 1922, 77, 110—111. 

"is is supplied through a delicate preesnre regu- 


lator to two Bunsen burners with adjustable 
primary air supplies. One burner is adjusted to 
give a sharp blue inner cone and the other to give 
a distiTCt luminous tip on the inner cone The 
respective heights of the cones are noted when burn- 
ing a standard coal gas. The heights of the cones 
increase or decrease as richer or poorer gas is 
supplied to the burners. — H. Hg. 


Flame; LimiU for the propagation of in 

vapour^air mixtwrei. Mixtures of air and one 
vapour at the ordinary temperature and pressure. 
A. G. White. Chem. Soc. Trans., 1922. 121, 
1244 — 1270. 

liiMTTs for upward, horizontal, and downward pro- 
pagation of flame for vapours of twelve organic 
solvents (ether, alcohol, acetone, methyl ethyl 
ketone, benzene, toluene, methyl alcoh^, ethyl 
estate, acetaldehyde, ethyl nitrite, pyridine, carbon 
bisulphide) mixed with air were determined at room 
temperature (17® to 18® ±3®) in tubes of internal 
diameter varying from 2-5 cm. to 7*6 cm. By vary- 
ing the means of ignition the type of flame started 
was controlled, and the type of flame determined 
whether the flame was extinguished in or traversed 
certain vapour-air mixtures. The lower limits did 
not difler greatly with the direction of propaga- 
tion ; the upper limits for upward propagation were 
approximately one and a half times those for down- 
ward propagation, except for cases in which a 
^‘cool flame” appeared, in which case the ratio 
was much greater. Where a cool flame appears 
two ranges exist, one for the cool flame and one for 
the ordinary flame; the cool flame was not generally 
propagated downwards. With one exception (carbon 
bisnlphide) the lower limit for propagation down- 
wards was approximately proportional to the net 
oalorifle value of tlie vapour used ; the upper limit 
was about three and a half times the lower. The 
velocity of the uniform movement of flame down- 
wards was with one exertion almost the same in the 
lower-limit mixtures. The ratio of the amount of 
available oxygen in the limit mixture for the com- 
bustion of the vapour to the amount required for 
the perfect combustion of one molecule of the 
vapour was nearly constant. — J. B. F. 


Fetroleum; Emporation loss of ju the Mid- 

Continent field. J. H. Wiggins. tJ.S. Bureau 
Mines Bull. 200, 1922, llo pages. 

Larob losses are caused by evaporation during 
storage and handling of crude petroleum between, 
the well and the refinery, but from two-thirds to 
four-fifths of this loss may be prevented by pro- 
tecting the oil from free contact with air. Labora- 
tory tests showed that gasoline present in light 
crude oil will evaporate about one-half as rapidly 
as when stored in the pure state after distillation. 
Blending the separated gasoline with a very heavy, 
viscous, nigh-flasii oil will greatly reduce its rate of 
evaporation (by nearly two-thirds in the tests 
described), but blending with heavier gasoline or 
mineral seal oil does not materially reduce the rate 
of evaporation. Californian gamines evaporate 
approximately twice as fast as those of the same 
gravity from the other U.S. oilfields. — H. M. 

OUs; Petermination of vdatUHy of . A. R. 

Matthis. Bull. Fed. Ind. C%im. Belg., 1^2, 1, 
397—405. 

Some precautions that should be taken in measur- 
ing the evaporation of oils on being heated are 
frequentiy omitted azkd thus contradictory results 
are obtained. In addition to the quantity of oil 
used for the test and the temperature and duration 
of heating, the area of expos^ surface and the pr<> 
jection of the vessel above the surface of the oil 
sfaoald be taken into acconnt as these have a definite 
bearing on the rate of evaporation. The author, 
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using vessels of different shape and different quanti* 
ties of oil, shows that in extreme cases loss of weight 
may vary by 9I2S% under otherwise identical condi* 
tions of heating. Details of a number of ex^ri- 
ments are given and suggestions for the standardisa- 
tion of the tests are put forward. — H. J. E. 

See also pages (a) 709, Heversihle expa^nsion of 
silica (Houldswortn and Cobb). 719, Oxidation of 
paraffin hydrocarbons (Salway and Williams). 722, 
Ammonium bicarbonate (Gluud). 731, Phosphorus 
tn coal ash (Misson) ; Hydrogen in presence of 
gaseous pamj^ns (Muller and Foix). 

Patents. 

Concentration of coal. F. B. Jones, and Minerals 

Separation, Ltd. E.P. 1«3,504, 22.2.21. 

Co.AL particles of linear dimensions between 0*1 and 
0‘5 in. are separated from impurities by film flota- 
tion or by sub-aeration, after the crude co^ has 
been coated with oil or tar either by immersion or 
by agitation of an aqueous pulp of the coal with 
the oil. The quantity of oil required is 2 lb, per 
ton of crude coal. Suitable apparatus for the film 
flotation process is describe in E.P. 25,204, 
25,204 a, 26,858 and 29,374 of 1904 (J., 1906, 112: 
1905, 1238, 893), Apparatus of the type described 
in E.P. 10,929 of 1910, 21,650 of 1913 or 10,312 of 
1914 (J., 1911, 369; 1914, 1160; 1915, 620) may be 
used for the sub-aeration process, a trap being pro- 
vided below the surface of the pulp to retain the 
large particles of coal discharged hy the bubbles 
near the surface. The crude coal may also be 
treated by froth flotation in the apparatus des- 
cribed in E.P. 23,949 of 1910 (J., 1912, 31), in which 
case previous removal of the particles below 0*1 in. 
in size is unnecessary, so that fine coal is recovered 
in the froth and larger particles in the trap. Sea 
water may be used for the flotation of the larger 
particles. — H. Hg. 


passed through a loaded relief valve bo tiiat the 
pressure is suddenly released. The ou^et of the 
valve Its connected with two pulp receivers and also, 
in an upward direction, wi^ a chamber having a 
flue and a perforated conical base surrounded by 
a drainage space for the retention of any peat 
carried away by the steam. — Hg. 


Peat: Process for drying . K. von Haken, 

G.P. 353,033, 2.10.19. Addn. to 341,179. 

In the treatment of peat either continuously or 
intermittently in several stages as described in the 
chief patent (J., 1922, 130 a), each drying space is 
connected with two heat accumulators to form one 
stage or unit, and the unsaturated mixture of air 
or gas and vapour is circulated between the 
more highly heated heat accumulator of that par- 
ticular stage and the material in the drying space 
of the stage concerned. The circulation of the air 
or gas-vapour mixture is necessary to transfer the 
necessary quantity of heat to the material to be 
dried, without using excess of air. — A. G. 


Gas retorts. H. Wood. E.P. 161,918, 15.4.21. 

Conv., 15.4.20. 

A TArERBD vertical retort of rectangular cross- 
section is superimposed on a g^ producer and 
surrounded by a series of superimposed heatinj; 
chambers through which gas may pass in a zig-zag 
path. The bottom chamber communicates with the 
producer through a passage formed by a midfeather 
wall within the latter. Each chamber is provided 
with an external opening fitted with a gas-tight 
door for cleaning purposes. The blow gases from 
the producer may oe passed through the chambers 
or, after the preliminary heating of the retort, 
heating gas may be supplied to burners projecting 
into the chambers, in which cose the passage 
between the producer and the bottom chamber is 
closed by a damper. — H. Hg. 


Peat and the like [c.g., sewage sludge"]; Treatment \ 
^ Thermal Industrial and Chemical 
<T.I,C.) Research Co., Ltd., and J, S. Morgan. 
E.P. 183,180, 12.3.21. 

Pe.at pulp or sewage sludge is pumped through two 
preheaters into an autoclave where, by means of a 
stirrer, it is exposed to the action of live steam. 
The pulp then flows over a weir in the autoclave 
and comes in contact with a rotary drum filter. 
Water and steam are withdrawn from the drum 
into a separator, whence the water is pumped 
through the first preheater and the steam is drawn 
through the second preheater. The partially dried 
material is removed from the drum by a scraper and 
passed into a bath of molten metal where it may be 
treated as described in E.P, 174,974 (J., 1922, 
239 a). After the water content has been thus 
reduced to 15%, the material is forced through a 
pipe, having a choke to prevent loss of steam, into 
a bunker from which^ in the case of peat, it is 
delivered to a briquetting machine. The vessel con- 
taining the molten metal is fitted with a steam valve 
loaded to ensure a temperature of 160® C. for the 
steam evdlved from the material. This steam passes 
into the autoclave and dries the material on the 
filter ; any excess which passes the loaded valve may 
he used for external purposes.' The hot waste gas 
from the furnace surrounding the metal bath may 
be used to expel further moisture from the material 
leaving the metal bath. — H. Hg. 

Peat for fuel or distillation purposes; Method of 
and apparatus for disintegrating, dehydrating, 

and otherwise treating . C. W. G. Clewlow. 

E.P. 183,566, 25.4.21. 

Peat pnlp of the consistency of cream k heated to 
a t< mperature of about 300® F. (149® C.) imder a 
pressure of 120 — 130 lb. per eq. in., and is then 


Gas producer and process. E. M. Braxton, A^sr. 
to M. R. Spellman. U.S.P. 1,424,077, 25.7.22. 
Appl., 18.11.21. 

A BED of lignite, conical on its underside, is rotated 
during gasification, and the gas is superneated at a 
point near the apex of the cone prior to being 
cleaned, cooled, and dried. — H. Hg. 

Tar; Process for increasing the yield and quaUt}i 

of by carbonisation and gasification of solid 

fuels. Allgem. Klektrizitats-Ges., and F. Miin- 
Zinger. G.P. 349,685, 2.7.18. 

Horizontal cooling sections are built in the fuel 
chamber at one or several different heights so that 
the material to be treated can be cooled over the 
whole cross-sectional area of the chamber to a 
uniform degree in layers as desired. The cooling 
sections are so arranged that the gases from the 
lower strata can be cooled, either wholly or in part, 
before they reach the higher strata. The cooling 
sections regulate the temperature of the column of 
fuel continuously by transference of heat from the 
hot fuel to the cooling sections, and intermittently 
in that as a result of the cocking and/or partial 
withdrawal of gas entering a hi^ly heated zone, 
littlo heat is carried upwards. — A. G. 

Gas producer with means for separately produmo 
and removing the distillation and producer gases. 
A. H. Nass. G.P. a50,220, 27.10.20. 

Fuel is distilled in an annular chamber 
around the outer wall of a ^as producer provided 
with a rotating hearth. During the rotation of the 
chamber, the fuel is discharged into the producer 
through ownings in the walls of the latter. Outlets 
are provided at the top of the chamber and the 
producer for drawin|( off the distillation ana 
producer gases respectively A. 0. 
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Co(di anid other tar-yielding i^ieriaU; Coking of 
^ — by means of the continuous action of hot 
combustible gases, H. Pape. G.P. 350,678, 
28.11.19. 

The gas to be used for coking is preheated first in a 
preheater, preferably of iron, neated externally, 
^nd then by mixing with the gases of combustion 
of a heating flame, burning in the stream of gas. 

—A. G, 

Coke and gas; Process for preheating air and^ if 
neeessaryj gas^ in cfiam6er ovens with vertical 
heating conduits for the manufacture of . 

O. Wolff, G.P. 353,058, 13.7.21. 

A roRTiON of the waste heat is utilised to heat the 
waste heat conduit, lying between the waste gas 
collecting flnes of the heating walls and the 
g^enerator or recuperator-chamber, and the mains 
trough which the gas and air pass to the burners 
in the same direction. In consequence of the avoid- 
ance of cooling losses the air and gas, or the air 
alone, are preheated to a higher degree than usual. 

—A. G. 

Cooling, cleansing or scrubbing gases in connection 
\cith all types of gas producers; Apparatus for 

use in . O. B. Davies. E.P. 183,160, 19.1.21. 

Gas passes downwards through an annular space 
formed by two concentric cylinders and then 
upwards through the inner cylinder. A helical 
plate is fixed within the annulus in order to 
increase the gas velocity and separate the impuri- 
ties by centrifugal force. The impurities collect in 
a space below the open end of the inner cylinder 
and may be withdrawn by removing the base of the 
outer cylinder. A baffle having the form of 
propeller blades may be placed within this space. 
Uomovable filters may bo placed within the inner 
cylinder. The outer cylinder is provided with 
cooling gills or flanges or is surrounded by a cooling 
jacket or by air cooling pipes.— H. Hg. 

Hydrocarbons; Process of manufacturing liquid 

from fish oils. K. Kobayashi. E.P. 

170,264, 22.4.21. Conv., 13.10.20. 

Fish oils, e.g., herring, salmon, or eardine oils, are 
decomposed by heating with Japanese acid clay to 
a temperature not lower than .500° C. Glycerin 
and fatty acids are formed and are subsequently 
broken down forming liquid hydrocarbons from 
which light oil, illuminating oil, and other fractions 
may bo separated by distillation. (Cf. J., 1921, 
2-50 a; 1922, 242 A.)— T. A. S. 

Bistillation of [hydrocarbon'] oils. Trent Process 
Corp. Assees. of W. E. Trent. E.P. 171,075, 
13.4.21. Conv., 4.11.20. 

Oil is mixed with finely divided fuel of relatively 
high volatile content, e.g., coal, anthracite, 
bituminous coal, or lignite, and distilled in a retort 
at a temperature approximating to 350° C. It is 
claimed that considerable craving takes place, 
increasing the yield of gasoline and light oil from 
the oil. Any carbon residue is obtained as a dry 
dust. During distillation the mixture is agitated 
by rabbles. The mixture consists of X part of oil 
and 2 parts of coal by weight. — T. A. S. 

DistilUition of crude oil; Fractional . Appara- 

tus for distdling cr^e oU and other liquids. 

P. Mather. E.P. 182,827—8, 11.1.21. 

CacDB oil, before delivery to a continuous still, is 
preheated both hy the hot residue and the still 
vapours. The oil is sprayed or dropped on to coils 
containing the residues or vapours and provision is 
®ade for the ^rtial evaporation of the crude oil 
m the heat>ex<^nger8 and the admission of steam. 
4 series of heat exchangers is provided to ensure 


the economical use of the heat, and tha quantity oi 
hot residue paasing through the heat exchangers is 
controlled by valve on the hot residue main and 
a valve admitting hot residue to the heat 
exchanger, both operated by a worm. The 
apparatus operates in conjunction with a vertical 
still so arranged that vapours may be drawn off at 
different levek and consequently at different 
temperatures. — T. A. S. 

Desulphurising oils [e.g., shale oil]; Means for 

. A. C. Nesfield. E.P. 183,527, 24.3. and 

14.6.21, 

The oil is treated in a thin film with chlorine gas. 
The treatment takes place in a tower down which 
the oil descends and is caused to form films by flow- 
ing over cones. The chlorine is circulated, but has 
to be replaced in time owing to loss of efl^iency. 
The sulphur is precipitated in flocculent form and 
is separated from the oil by filtration, centrifugal 
treatment, or by means of water. The reaction is 
expedited by the addition of quicklime and by 
preheating the oil to a suitable temperature — for 
certain oils 100° — 120° C. The precipitate consists 
of sulphur compounds in addition to sulphur and 
may contain bituminous matter. — T. A. 8. 

Desulphurising [mineral] oil: Process of . Pro- 

cess for obtaining sulphur compounds from 
mineral oils and the like. Method of desulphuris- 
ing oil. J. C. Clancy, Assr. to The Nitrogen 
Corp. TJ.S.P. (.a) 1,423,710, (b) 1,423,711, and 
(c) 1,423,712, 25.7.22. Appl., 8.7., 14.7. and 
17.7.20. 

(a) The oil is treated with liquid anhydrous 
ammonia to cause the formation of an ammonia- 
sulphur compound which is then separated. A 
catalyst may be used to facilitate the formation of 
the ammonia-sulphur compound, (b) The sulphur 
compounds, separated from the oil as ammonia- 
sulphur compounds through the agency of liquid 
ammonia, are recovered, (c) Mineral oil is de- 
sulphuris^ by heating it with ammonia vapour and 
steam. — T. A. S. 

Fuel for use in internal combustion engines, H. R. 

Ricardo. E.P. 183,577, 28.4.21. 

The introduction of water into the cylinder of an 
internal combustion engine, with the object of 
reducing the temperature at which the engine 
works, cooling the piston, inlet and exhaust valves, 
is attained by using mixtures of benzoil, acetone, 
and water with or without the addition of ethyl or 
methyl alcohol. At least 8% of water is required, 
A suitable fuel consists of 60% of ethyl alcohol, 20% 
of acetone, 10% of benzol, and 10% of water. 

— T. A. S. 

Fuel. Fuel of liqittd type. Liquid fuel. B. R. 
Tunison, Assr. to U.S. Industrial Alcohol Co. 
U.S.P. (a) 1,423,048, (b) 1,423,049, and (g) 
1,423,050, 18.7.22. Appl., 12.4.20. 

(a) a fuel denser than kerosene consists of 

a relatively heavy aliphatic hydrocarbon and alco- 
hoS. Xb) A liquid fuel consists of a petroleum dis- 
tillate heavier than kerosene, an ester of an organic 
acid, and a monohydric alcohol, the heavy oil form- 
ing three-quarters of the mixture, (c) A liquid fuel 
consists of a petredeum distillate heavier than kero- 
sene and an aromatic hydrocarbon. — T. A. S. 

Fuel for use in internal combustion engines. M- C. 
Whitaker, Assr. to U-S. Industrial Alcohol Co. 
U.S.P. 1,423,058, 18.7.22. Appl., 12.11.19. 

Thb fuel consists of bensol 17 — 35 pts., gasoline 
20 — 50 pts., ethyl acetate 6 to 20 pts., and alcohol 
more than ^ pts. hy volume. — T. A. S. 


703 « 


Cl. Ila— DESTRUCtriVB DMIOLATION } HEATHTaj UtOHTING. »6, i«s2. 


Fvel; Production of liquid from oili contain- 

ing creosote. Mascninentabr. Angsburg-Nuni- 
berg A.-G. G.P. 361,817, 6.12.20. 

Coal-tar oil containing phenols is added to oils 
containing creosote to prevent formation of pitch 
and asphaltic deposits,— Ii. A. C. 

Crude oil; Apparatus connected with an internal 

combustion or oil engine for converting info 

fuel. T. D. Key. E.P. 183,600, 2.5.21. 

Thk removal of impurities from crude oil is facili- 
tated by heating it by means of the exhaust gases 
from the engine. The apparatus is so arranged that 
a thermo-siphon is set up. The oil passes through 
filters to remove suspended matter, and sumps are 
provided for the removal of water and asphalt. 


Transmission and motor oil. W. K. Boileau, Assr. 

to Pittsburgh Oil Refining Corp. U.S.P. 
1,423,612, 25.7.22, Appl., 5.6.22. 

An oil for the lubrication of cylinders, bearings and 
transmission of internal combustion engines and 
the fabric lining of transmission and brake parts 
consists of petroleum oil of the ordinary insistency 
used in the cylinders of internal combustion engines 
combined with 2—12% of neutral wool-fat. 


Gasoline and the like; Process for producing . 

J. C. Clancy, Assr. to The Nitrogen Corp. TJ.S.P. 
1,423,709, 25.7.22. Appl., 31.7.19. 

The vapour of hydrocarbon oil is cracked by sub- 
mitting it to the catalytic action of mercury 
vapour. — T. A. S. 

Shale; Process of distilling . E. E. Hedges. 

U.S.P. 1,423,716, 25.7.22. Appl., 13.6.21. Re- 
newed 8.4.22. 

Ott-BEARiNO shale is distilled in an elongated retort 
with constant agitation. The shale is moved along 
the retort, which is heated at one end to a tempera- 
ture necessary to drive off the most volatile consti- 
tuents and at the other end to a temperature 
sufficiently high to decompose water in the presence 
of carbon. The discharged gases pass backwards 
through the progressively cooler portions of the 
retort. Steam is admitted at the hotter end of the 
retort, from which the spent shale is removed. 

— T. A. S. 

Sludge acids [from refining of mineral oils]; 

Method of treating . I. Hechenbleikner and 

T C Oliver, Assrs. to Chemical Construction Co. 
U.S.P. 1,423,766-7, 25.7.22. Appl., 26.1.22. 

The method consists in heating a weak sludge acid 
with agitation to concentrate it to an intermediate 
strength and then further concentrating the acid 
without agitation. — T. A. S. 

Fuel; Combustion of . E. C. R. Marks. From 

'Stephens Engineering Co. E.P. 183,512, 12.3.21, 
See U.S.P. 1,369,200 of 1921; J., 1921, 251 A. 

Hydrogen in coal gas; Method and apparatus for 

increasing the yield of . J. H. West and A. 

Jaqnes. U.S.P. 1,424,749, 1.8.22. Appl., 13.5.22. 
See E.P. 181,062 of 1921 ; J., 1922, 579 a. 

[Petroleum] oils; Process of converting . 

A. M. McAfee, Assr. to Gulf Refining Co. U.S.P. 
1,424,674, 1.8.22. Appl., 30.9.13. 

See E.P. 22,243 of 1914; J., 1916, 298. 


Briquette forming materials; Method of mixing 

with a fluid binding agent. W. GlaWe. E.P. 

183,212, 14.4.21. 

Stoking apparatus for furnaces [for pulverised 
/u«I]. H. Simon, Ltd., and H. Walder. E.P. 
183,496, 27.1.21. 

Liquid fuel; Preheating of for liquid fuel fired 

furnaces [of the Burdon type], W. M. and 
M. M. Burdon, and Burdona, Ltd. E.P. 183,673, 
17.6.21. 

Gas retort mouthpieces. A. E. Burton. E.P 
183,225, 16.4.21. 

See also pages (a) 697, Foams for preventing 
evaporation (U.S.P. 1,423,719-21). 703, Distilla- 
tion of mineral oils (E.P. 183,682). 708, Bemoving 
hydrogen sulphide from gases (G.P. 3^,408); Be- 
moving carbon dioxide from gases (G.P. 352,800). 
711, Befraciory lining for gas prroducers (E.P. 
183,219). 719, Synthetic waxes (E.P. 183,186). 

726, Phenol-contaminated liquors (E.P. 161,976). 
728, Fatty acids from hydrocarbons (G.P. 350,621). 
731, Gas calorimeters (E.P. 183,408-9). 


IIb.'H>ESTBUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Patents. 

Deeolounng charcoal of high activity [from iuU 
phite-ceUulose waste liQUor"}; Process for the 

manufacture of . K. Adler. E.P. 165,788, 

29.6.21. Conv., 6.7.20. 

SuLrBrr£*cELLULO$E waste liquor, or tlfe residue 
left after the manufacture of alconol therefrom, is 
heated under a pressure of several atmospheres with 
an alkaline-earth hydroxide or with a neutral salt 
in order to precipitate the organic matter. 'Ihe 
precipitate is pressed and dissmved in an alkaline 
solution. The solution is filtered if necessary and 
the filtrate is dried and carbonised. The product is 
suspended in water and carbon dioxide is passed 
into the suspension to convert the sulphides present 
into carbonates. The resulting alkali carbonate 
solution is separated from the charcoal for further 
use. Alternatively the charcoal may be washed with 
water before the conversion of sulphides into 
carbonates. — H. Hg. 

how temperature carbonisation of materials: Pro- 
cess of and apparatus for . G. Polysius. 

E.P. (a) 157,318, 10.1.21. Conv., 1.2.18. (b) 
178,126, 10.1.21. 

(a) Coal gravitates from a hopper on to a spiral 
conveyor which delivers it through gas-tight con- 
nexions into a horizontal rotary retort heated 
externally. The outlet end of the retort is fitted 
with an adjustable coke delivery which determines 
the amount of coal retained in tne retort and which 
discharges through a gas-tight connexion into the 
upper part of a vertical coke shaft. The gas evolved 
from the retort passes through a condenser and then 
part of it enters the base of the coke shaft so as to 
carry the sensible heat of the coke into the retort. 

(b) The upper part of the coke shaft is fitted with a 
funnel which prevents direct passage of gas from 

: the shaft to tlm retort. The gas leaving the shaft, 
before it enters the retort, passes through a re- 

f enerator where it is further heated by the com- 
ustion of part of the gas leaving the condenser. 
The products of combustion leaving the rege^r^or 
are used for heating the retort externally.— H. Bs- 

Conductors for making electrical connexion 
mercury. E.P. 133,^8. See XI. 
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m.— TAB AND TAB PBODDCTS. 

Thiophen series; Studies in the . XIll. Action 

of acetylene on pyrites. W. Steinkopf and J. 
H«rold. Anoalen, 1922, 428,a23— 163. 

The product of the action of acetylene on finely 
diridM pyrites at 300° C. contains the following 
eutotances: carbra, hydrogen, hydrogen sulphide, 
methane, butadiene, acetal^hyde, carbon bi- 
sulphide, acetone, knzeue, thiophene (about 40%), 
a-thiotolene, 8-thiotolene, 2.3-thiaxine, 2-ethyii- 
thiophene, and 3-ethyltbiophene, and probably, in 
addition, butane, ethylaoetylene, toluene, xylene, 
and higher homologues of acetylene. {Of. J.C.S., 
Sept.) — C. K. I. 

Patents. 

Distillation of coal tar, mineral oils, and the like; 

Stills for continuous . J. A. Yeadon. E.P. 

183,082, 30.6.21. 

A SEMES of shallow oblong stills is used, though 
which the coal-tar or oil flows in succession by 
gravity. The bottoms of the stills are corrugated 
transversely thereby adding to the strength and 
heating surface of the stills. The stills are set at a 
slight inclination, and oil flows from one still to the 
next by means of a TJ-tube, so that the passage of 
vapour is prevented. Each still is fitted with its 
own condenser. — T. A. S. 

far; Plant for the continuous distillation of - — 

C. Schaer. G.P. 349,437, 16.3.16. 

A FAN, and an ejector supplied with air under pres- 
sure by the fan, are so arranged that the mouth of 
the suction tube of the ejector is located in the 
pitch delivery section of the plant. The conveyor 
tube of the ejector serves to condense the vapours 
passing through the tube, the condensed li^id 
being returned to the oil-collecting receptacle. One 
or more further ejectors may be used to provide the 
necessary draught for heating the still. — A. G. 

Fkenol: Production of pure free from homo- 

logues, from coal-tar oils. R. E. Ghielain. G.P. 
355,388, 14.4.20. 

A COAI.-TAR fraction boiling between 175° and 200° 
C,, and from which naphthalene has been separated 
by crystallisation, is treated with highly concen- 
trated caustic soda solution, then with sulphuric 
acid of 66° B. (sp. gr. 184), avoiding nse of 
temperature above 80° — 85° C. The black oil is 
separated, the remaining liquor decanted from the 
sodium sulphate solution, and the aqueous liquid is 
distilled. The process yields colourless, pure and 
crystalline phenol in qusmtitative yield. — A. G. 

e-Ketohydronaphthcdenes ; Process for the prepara- 
tion of . G. Schroeter, and Tetralin G.m.b.H. 

G.P. 352,720, 5.9.20. 

s-Naphthoi. or iso- or heteronucloar substituted 
derivatives of a-naphthol are treated, either in 
solution or after fusion, with hydrogen under pres- 
sure until the amount absorbed corresponds to less 
than two molecules of the gas for each molecule of 
the substance. As a catalyst a finely divided 
precious metal or a metal, such as nickel, on some 
suitable carrier such as kieselguhr is used. For 
example, carefully purified a-naphthol is dissolved 
Jn tetrahydronaphthalene and the solution is 
heated in an autoclave with stirring under 10 — 20 
atm. pressure of hydrogen to 120°— 180° C., in the 
presence of kieselguhr coated with finely divided 
reduced nickel. When 1'5 mole, of hydrogen has 
been absorbed the process is interrupted and the 
solution, after cooling, ^tered and subjected to 
fractional distillation under reduced pressure. At 
14 mm. tetrahydronaphthalene distils at 100° C., 
the temperature then rises to 130° — 137° C., and 
s-ketotetrahydronaphthaJ^ (b.p. 134° — 135° C. at 
14 mm.) distils over. The higher boiling fractions 


unused a-naphthol and ar-tetrahydro- 
n^bthalene and are used again in the process. 
p-Naphthol yields no keto-compound under similar 
conditions, the chief product of the reaction being 
ac-tetrahydro-/S-naphthol. 1.5-Dihydroxynaphthal- 
ene yields l-ketotetrahydro-ar-5-hydroxynaphthal- 
ene in colourless crystals, m.p. 156° — 157° C., while 
1.8-dihydroxynaphthailene gives 1-ketotetrahydro- 
ar-^hydroxynaphtha.lene, and l-hydroxy-5-acet- 
aminonaphthalene gives l-ketotetrahydro-ar-S-acet- 
arainonaphthalene. — A. R. P. 

liquid fuel. G.P. 351,817. See IIa. 

Sludge acids. U.8.P. 1,423,766-7. See Ua. 

Hardening pitch. G.S. 352,521. See XIII. 

Phenol-contaminated liquors. E.P. 161,976. See 
XIXb. 


IV.-COLODBING MATTEBS AND DYES. 

Fluorescein; Formation and properiies of . 

O. Fischer and M. Bollmann. J. prakt. Chetn., 
1922, 104, 123—131. 

In Fluorescein as ordinarily prepared there is at 
most only traces of monoresorcinwphthalein, a fact 
no doubt due to the instability of this compound at 
the temperature of the reaction. In presence of 
boric acid, however, the more stable boric ester is 
formed, and fair yields of monoresorcinolphthalein, 
m.p. 208® — 209® C., are obtained. Oxonium salts of 
the methyl ethers of Fluorescein are described. iCf. 

Sept.)— W. 0. K. 

o^Aminoazo compounds; Constitution of the 

products arising from the condensation of 

with aldehydes. 0. Fischer. J. prakt. Chem., 
1922, liM, 102—122. 

The colourless bases obtained by^ Goldschmidt by 
the action of aldehvdes on o-aminoazo compounds 
and considered by him to be triazines, are shown 
to be derivatives of N-aminobenziminazole, as they 
are decomposed by hydrogen iodide into a deriva- 
tive of benziminazole and an amine, and they can be 
synthesised from such a benziminazole derivative 
by heating the chloroimine, obtained from it on 
treatment with hypochlorite, with a base. {Cf. 
J.C.S.y Sept.)— W. 0. K. 

Camphoric anhydr^e; Dyes derived from . 

A. C. Sircar and S. Butt. Chem, Soc. Trans., 
1922, 121, 1283—1286. 

Dvbstufps of the pbthalein type were prepared by 
the condensation of camphoric anhydride with 
phenols and amines by means of zinc chloride. The 
depth of colour and intensity of fluorescence of 
these dyestuffs were similar to, if not more marked 
than, those of the corresponding compounds from 
phtbalic anhydride, but their isolation was very 
tedious and difficult on account of the large propoTr 
tion of tarry by-products which was produced. 
Resorcinolcampborein is a reddish-brown powder, 
and its sodium salt dyes wool brick-red shades. Its 
tetrabromo derivative dyes wool and tannin-mor- 
danted cotton brilliant pink shades. m-Dimethyl- 
aminophenolcamphorein hydrochloride forms 
glistening green prisms, m.p. 125® — 126® C. j its 
solutions exhibit an orange fluorescence, and dye 
pink shades on wool, and reddish-Tiolet on tannin- 
mordanted cotton. Phloroglucinolcamphorein 
forms orange-red needleS; and dyes orange shad^. 
m-AminophenoIcamphorem is a brown powder 
exhibiting in solution a dark green fluorescence. 
m-Phenylenediamine-camphorein crystallises in 
brownish-yellow prisms, m.p. 234® O. (with 
decomp.). Its solutions show a green fluorescence. 

— O. F. M. 
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Camphorein$. Studies in optically active dyts. I. 

B. K. Singh, R. Kai, and R. LaL Chem. Soc. 

Trans., 1921, 121. 1421—1430. 

A SEBiBS of camphoreins was prepared by condens- 
ing camphoric anhydride with phenol, o-cresol, 
qninol, catechol, phlorc^lucinol, and pyrogalloh' 
The condensation was best effected by means of 
stannic chloride in the first three cases; zinc 
chloride was used for catechol, and a few drops of 
sulphuric acid in the case of phloroglucinol and 
pyrogallol. Optical rotation was observed and 
measured in the case of o-cresOlcamphorein, 
[a]j,= +93°, but in other cases the deep colour of the 
solutions prevented observation. Some of the dye- 
stuffs diffuse easily through animal membranes, and 
have staining properties for animal and vegetable 
tissues, and it is suggested that, being optically 
active, they might have special value as selective 
histological stains. Phenolcamphorein dyes wool 
and silk yellow from a bath containing sodium 
sulphate and excess of sulphuric acid with chrome 
and iron mordants. Hie cresol- and quinol-cam- 
phoreins have poor dyeing properties. Catechol- 
campborein tfimibits a green fluorescence in 
sulpnuric acid solution. Pyrogallolcamphorein dyes 
wool deep brown shades on chrome, aluminium, tin, 
and iron mordants. Tetrabromoresorcinolcam- 
pborein was obtained as a reddish-yellow powder, 
m.p. 133° — 135° 0. The position of the absorption, 
bands of the above compounds was determined. 

-O. F. M. 

Anthracene series; Studies in the . II. E. de B. 

Barnett and J. W. Cook. Chem. Soc. Trans., 

1922, 121, 1376—1391. 

Monohydroiyanthraquinones and dihydroxy- 
anthra<^uinones which do not contain two hydroxyl 
groups in the orflio- or para-positions with reference 
to one another, when treated with bromine in 
presence of a large excess of pyridine do not give 
pyridinium salts, but are merely brominated. 
Quinizarin, on the other hand, is not brominated, 
but is converted into quini2arin-2.3-dipyridinium 
dibromide, pro^bly through the intermediate 
formation of a diquinone, which forms a dibromide. 
This then unites with two mols. of pyridine with 
simultaneous enolisation. A similar reaction 
occurs with hystazarin. In the case of alizarin, 
3-bromo-alizarin is produced if only 1 mol. of 
bromine is used with 2 mols. of bromine, or on 
further treatment of 3-bromoalizarin, ibromo- 
alizarinpyridinium bromide is formed, whilst 3 
mols. of bromine converts alizarin into altzarin- 
dipyridinium dibromide. Similar compounds are 
obtained from 3-nitro- and 4-nitToalizarin. All 
these pyridinium salts pass with varying ease into 
betaine-like compounds by loss of hydrogen bromide, 
either spontaneously, or when recrystallised from 
alcohol and ether. The betaine formation probably 
occurs between a /fl-hydroxyl group and the 
pyridinium group in the cr^Ao-position to it. 
Buring the course of the research it was found 
incidentally that the nitration of 3-bromoalizarin 
yields 3-nitroMizarin, and conversely bromination 
converts 3-nitroaIizarin into 3-broraoalizarin, 
contrary to what would have been expected from the 
behaviour of the corresponding chloro-derivativc. 

— G. F. M. 


V.-HFIBBES; TEXTILES: CELLULOSE; 
PAPEB. 

CeUvlosej PTe%/(iration of by jncans of chlorine 

gas. U. Pomilio. Chim. et Ind., 1922, 8, 41—45. 
The De Vains process for the preparation of 
cellulose by means of a solution of chlorine under 
pressure as described by De Perdiguier (ef. J., 




1922, 288 a) is compared with that of Oataldi, who 
employs gaseous chlorine, and is adversely criticised 
in that it requires more caustic soda and fuel and 
less chlorine, which is the cheapMt rea^nt, than 
the latter pirocess, the yield by which is higher than 
that of any process yet known. In the (^taldi 
process the greater part of the chlorine (sometimes 
as much as 80%) is eliminated during the chlorina. 
tion as hydrochloric acid, which is r^dily removed 
from the apparatus without neutralising or raising 
the temperature. The cellulose produced from 
poplar averages 74% of ixellulose and 21% of the 
ft and y varieties, and contains 1'7% of ash. The 
average length of the fibres is I’l mm. and their 
mean diameter 0’026 mm^ The process is operating 
successfully at Naples. — A. R. P. 

Patents. 

Artificial sill; Composition for the treatment ol 

. C. A. Snyder. U.8.P. 1,423,041, 18.7.21 

Appl., 3.9.21. 

Artificial silk thread is finished with a composi- 
tion consisting of olive oil soap dissolved in water 
to which olive oil is added. — T. A. 8. 

Artificial fabrics containing nitrocellulose; Process 

for increasing the softness and elasticity of . 

Chem. Fabr. vorm. Weiler-ter Mecr. G.P 
353,233, 4.4.20, and (a) 353,234, 13.4.20. 

(a) The nitrocellulose is worked up with the addi- 
tion of acetals of fatty-aromatic alcohols. Benzjl- 
arotalj from acetaldehyde and benzyl alcohol, an 
oil boiling at 198° C. at 20 mm., and xylylacetals 
Imiling about 1^ higher, are superior to the soften- 
ing media previous!,; used on account of their great 
stability, (n) The nitrocellulose is treated with ali- 
phatic-aromatic ethers of polyhydric alcohols, e.g., 
the dibenzyl, dixylyl, or dichlorohenzyl ethers of 
glycol, or the tribenzyl or dibenzyl ether of glycerdl. 
Films are obtained of great flexibility, strength, 
and elasticity. — A. G. 

Wood pulp; Process for making . L. Enae. 

G.P. 353,105, 16.7.21. 

The wood is treated with a bleaching agent 
immediately after boiling or steaming and before 
grinding. The bleaching is carried out either in the 
boiler or in another closed vessel. The wood is com- 
pletely saturated with the bleaching liquid by keep- 
ing it for some time in an evacuated vesael and then 
treating it either with an aqueous solution of the 
bleach under pressure or with warm air almost 
completely saturated with this solution." Gaseous 
bleaching agents may also be used. If solutions of 
bisulphites, such as sodium bisulphite, are used .as 
bleaching agents, the wood must be allowed to lie 
for several days after treatment before it is 
separated into fibres. The incrustation is thereby 
also softened, so that a very tough fibrous pulp ciin 
be obtained from the bleached raw wood. — H. C. R. 

Sizing paper; Process for . L. Ubbelohde. 

G.P. 303,324, 18.7.16, 305,006—305,010 dated 
14.11.16, 31.12.16, 31.12.16, 9.2.17, 31.12.16, res- 
pectively, and 307,098, 9.2.17. 

Matebialb composed mainly of humic acid and its 
salts are employed for sizing paper and finished 
pieces and products made of paper. Humic acid is 
soluble in water and in dilute alkalis, but when 
dried into the paper it behaves as an irreversible 
colloid and is no longer soluble in water. Humic 
acid can be obtained from autetances containing it 
or from peat. The solution obtained by treating 
peat or lignite with alkalis can be used directly for 
sizing p^er or for impregnating paper or pa^r 
goods. This solution, eqnaly with humic acid solu- 
tion, can be preci|utated with acids or metalho 
salts. Humous, bituminous or similar material, 
such as peat and lignite, can also be fractionally 
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dieaotved by tnktment with variotig alkalis or 
alkaline solutioiia and the fractions, either alone or 
mixed together, can be used for siaing. The liquids 
obtained are more or less cloudy colloidal solutions 
or suspensions. Ilie solutions obtain^ by bleaching 
humic add solutions, crude humic acid, or the frac- 
tions obtained from these acids with chlorine can 
also be used for sizing paper and for impregnating 
paper and paper goods. In order to improve the 
sizing action of these materials, small quantities of 
other materials, such as water glass, beech wood tar 
size, coumarone resin emulsions, vegetable mucilage 
or s’izes, such as are used as substitutes for rosin- 
size in the sizing of paper, may be added. The 
addition of these substances is also of advantage m 
the impregnation of paper goods. A bet^r in- 
corporation of the bituminous matter is also 
obtained by the use of other known sizing materials 
such as rosin size or animal size at the same time. 
Ferric sulphate forms a valuable substitute for the 
commonly used precipitating agents in the sizing 
of material with solutions of humic acid. — ^H. C. R. 

Paper; Method for sizing with animal give or 

proteins. Badische Anilin- und Soda-Fabr. G.P. 
msai, 23.1.17. Addn. to 331,350 (J., 1921, 
384 a). 

AnTiHCUltY prepared, organic glue precipitants 
other than the sulphonic -acids described m the 
chief patent, preferably in the presence of resin 
size, resin soap, or resin emulsions, are used for 
sizing paper with animal glue or proteins. For 
example, solutions containing 0‘25% of resin size, 
2% of animal glue, 4% of the condensation product 
from cresdsulphonic acid and formaldehyde 
(“ Neradol D ”), and 1—2% of aluminium sulphate, 
the weights being reckoned on the weight of the dry 
material7ar6 added to the material in the Hollander, 
and the material is subsequently worked up in the 
usual manner. — L. A. C. 

Adhesive: Preparation of an from waste cellu- 

lose liquors. H. P. Kaufmann. G.P. 353,570, 
30,7.19. Addn. to 352,138 (J., 1922, 641 a). 

In place of calcium oxide equivalent quantities of 
other alkaline earths or of magnesia or magnesium 
hydroxide are used, and ammonium salts may be 
used instead of salts of the alkalis. For example, 
the mixture may consist of 5 pts, of cellulose pitch, 
2 5 pts. of casein, 1'9 pts. of magnesia, and 1 pt. of 
sodium fluoride, — A.. R. P • 

Textile products derived from animal fibres; Manu- 
facture of . A. G. Bloxam. From Techno- 

chemiaA.-G. E.P. 183,249, 21.4.21, and 183,270, 
27.4.21. 

See U.S.P. 1,389,274-5 of 1921; J., 1921, 765 a. 

■Animal fibre: Process for treating to improve 

the spinning and felting properties thereof. 
A. O. Trostel. E.P. 183,885, 26.2.21. 

See U.S.P. 1,371,951 of 1921; J., 1922, 10 a. 
(Reference is directed, in pursuance of Sect. 7, Bub- 
sect. 4, of tbe Patents and Resigns Acts, 1907 and 
1919, to E.P. 4144 of 1879.) 

Cellulose acetate products; Treatment of . 

J. F. Briggs, A^r. to American Cellulose and 
Chemical M^g. Co., Ltd. U.S.P. 1,425,364, 
8.8.22. Appl., 16.4.21. 

See E.P 189,741 of 1920; J, 1921, 808 a. 


Paper-making machines. 
Bagley and Sewall Co. 


W. P. Carpmael, From 
E.P. 183,185, 17.3.21. 


Paper-pulp elrainera, paper- and rag-dusters ond 
simUar machines. The Watford Engineering 
Works, Ltd., and J. Paramor. E.P. 183,901, 
22.4. and 27.^21. 


See also pages (s) 702, Decolorising charcoal (E.P. 
165,788). 705, Print* on paper (G.P. 303,372). 720, 
Betins from cellnlosic materials (G.P. 3^,380). 724, 
Starch (G.P. 351,370). 725, Sugar from wood 

(E.P. 164,329). 728, Salts of condensation products 
of formaldehyde and phenols (G.P. 350,043). 730, 
Dissolving nitrocellulose (G.P. -352,905). 

VL— BLEACHIHG: DTEIHG; PBINTIMG ; 
FINISHING. 

Tannin, Tamol and Katanol [; Comparison of 

os mordants for basic dyestuffs^. H. Wagner. 
Farben-Zeit., 1922, 27, 3015—3016. 

The mordanting properties of tannin and its sub- 
stitutes, Tamol (a formaldehyde compound of a 
naphthalenesulphonic acid) and Katanol (a thio- 
pheuol), have Wn compared in the case of Aur- 
amine, Safranine R Rhodamine B, Methyl Violet B, 
Methylene Blue BGr, and Brilliant Green. Ryeings 
obtained by means of Tamol and Katanol, though 
slightly inferior in fastness to light, have a greater 
fastness to lime than dyeings obtained by means of 
tannin. On the whole, Tamol and Katanol are 
superior to tannin as mordants for basic dyestuffs, 
since they are cheaper and yield purer shades. 

: — A. J. H. 

Patents. 

Soluble vat-preparations for dyeing; Manufacture 

of stable, dry and readily • Farbw. vorm. 

Meister, Lucius, und Briining. E.P. 171,078, 
15.6.21. Conv., 1.11.20. 

Stable, dry and readily-solublo vat-preparations, 
particularly those containing a sulphurised or non- 
sulphurised quinone vat dyestufi capable of dyeing 
wool, are prepared by evaporation to dryness, pre- 
ferably in vacuo, of a mixture containing about 
equal amounts of an alkali leuco-salt of tbe vat 
dyestuff and an alkali leueo-sait of Indigo, together 
with an agglutinating or diluting agent when 
necessary. — A. J. H. 

Paper or fabric surfaces that have been treated with 
proteins; Process for producing water- and /m- 
t ion-resisting print or colourings on — — . Ex- 
portingenieure fur Papier- und Zellstofftechnik 
G.m.b.H. G.P. 303,372, 29.9.15. 
i The printing ink or colour contains the same or a 
i similar protein to that used in producing the surf^ara 
i on the paper or fabric, and after printing, the whole 
! mass is subjected to treatment with a hardening 
I material which renders all the protein present in- 
soluble in water. For example, if animal glue or 
casein is used as the protein, the finished print is 
I sprayed with a solution containing tannic acid or 
1 chromium compounds and set aside until the surface 
hardens. To increase the capacity of the prepar^ 
paper to absorb water and to obtain sharp pnnte, 
an extract of horse-chestnuts is added to tbe ink, 
and to increase the resistance of the finish^ print 
to water it is coated with a protein solution and 
again subjected to hardening. The paper may also 
bo treated with a hardening agent before printing. 

— A. K. “• 

Animal fibres; Process for protecting -— 

iiuj them with alkaline liquids A. G. Blu^- 
From Act.-Ges. fiir Anihnfabnkation. E.P. 
183,868, 27.1.21. 

See U.S.P. 1,419,497 of 1922; J., 1922, 584 a. 
Instead of sulphite<ellalose waste liqnqr, an active 
constituent of the liquor, c.g., sodium l>g“>^ 
sulphonate or “ceH pitch,” or a sugar may he 

USM. 

Dyeing apparatus. jMkson and Bro., M., ^ B. 
Gass, R. Hammond, an^J. R. Fish. E.P. 
183,526, 24.3.21. 

Starch. G.P. 351,370. SeeXVU. 


706 i 


Cxh YXIv^-AOifiS 5 At i B I ATJtB $ SAjE/I^ S KOK^USTALIAO ELiKMSS^pjp* [Bept. SO, Id22. 


Va-ACmS: ALKAUS; SALTS: NOH- 
METAUIC ELEMENTS. 

SydrocUoric acid; A new vessel for the absorption 

of . S. L. Tylor. Chem. and Met. Eng., 

1922, 27, 22a-225. 

Htdbocelobio acid is absorl)ed by water in a series 
of broad vessels made of fused silica, connected to 
form a number of S-bends, and constituting a 
single conduit through which the gases and water 
flow. Liquid is retained in each vessel by means 
of a weir. The roof of each vessel slopes downwards 
on each side towards the middle, where there is a 
depr^sion from which condensed liquid drips, 
forming a curtain through which the gases pass. 
Packed towers may be arranged between the absorp- 
tion vessels. Absorption systems suitable for use 
with the gases from the pan and muffle sides respec- 
tively of a hydrochloric acid plant are described. 

— J. S. G. T. 

Potash; Elimination of borates from American . 

W. H. Koss and W, Hassen. Chem. and Met. 
Eng., 1922, 27, 167—170. 

Potassium: chloride produced from the brine of 
Searles Lake may contain as much as about 25% 
of borax. Serious injury to crops results from the 
use of such potassium chloride as a fertiliser. By 
rapid cooling of the mother liquors containing the 
potassium salts a high-grade potassium chloride 
containing less than 0*5% of anhydrous borax is 
now being prepared from the brine. The product 
meets the requirement of the U.S. Department of 
Agriculture limiting the borate content of potas- 
sium salts used as fertilisers to a maximum of 0*6 — 
1% of anhydrous borax, — J, S. G. T. 

Potassium iodide; Adulteration of with potas- 

sium bromide. J. Grossmann. Pharm, Zeit., 
1922, 67, 689. 

Attention is drawn to the occurrence of potassium 
iodide adulterated with considerable pro^rtions 
(up to 25 — 30%) of potassium bromide, and to the 
inadequacy of the usual test for bromide, owing 
to the sparing solubility of silver bromide in 
ammonia. It is recommended that in all cases 
attention should be paid to the colour of the silver 
iodide precipitate (darkening on exposure to light 
occurs more rapidly when bromide is present) and 
that in doubtful cases the precipitate should be 
tested for bromide by distillation with ferric 
chloride. — H. R. D. 

lodates: Detection of in potassium iodide 

according to the French Codex, 1908. Lachartre. 
J. Pharm. Chim., 1922, 26, 134 — 138. 

The test for iodates in potassium iodide described 
in the Codex lacks precision, and takes no account 
of the influence of such factors as the stren^h of 
the iodide solution, the amount of acid added, the 
duration of the inaction, etc. The following method 
is suggested: A 10% solution of iodide in distilled 
water is prepared, and to 10 c.c. 3 c.c. of chloro- 
form and 5 drops of glacial acetic acid are added. 
After shaking for 30 secs, the chloroform, examined 
immediately after separation, should not be 
coloured. Performed in this way the limit of 
sensitiveness of the test is O'OB pt. per 1000. The 
presence of small quantities of copper, e.p., 
0*0015 pt. per 1000, has no effect on the reaction 
with a perfectly pure iodide, but appreciably 
accelerates the development of the iodine coloration 
when traces of iodato are present. The amount 
of copper in ordinal^ distilled water is, however, 
too small to have any effect on the reaction in 
either case. — G. P. M. 


Sttlpfeifea; Oxidation of in concentrated 

solutions. J. Milbauer and J. Pazourek. Bull 
Soe. Chim., 1922, 3S, 676—678. 

A STUDY of the oxidation of sodium sulphite solu- 
tions of different concentratioiu. The rate of 
oxidation increases with dilution, but is con- 
siderably decreased by the present of carbonic and 
sulphurous acids. Feebly alkaline solutions are 
more rapidly oxidised than neutral solutions, but 
when stron^dy alkaline the rate of oxidation, even 
in the presence of catalysts, is diminiahea. Iq 
neutral solutions of all concentrations salts of 
cobalt are good catalysts^ whilst copper salts only 
function in dilute solutions of high purity. In 
conoentraled solution, sulphites of sodium, potas- 
sium, and ammonium behave similarly, both with 
and without catalysts; in each case, especially with 
ammonium sulphite, impurities retard oxidation. 

— H. J. E. 

Sulphides; Estimation of by oxidation with 

ferric sulphate. P. P. Budnikow and K. E. 
Krause. Ber. Polyt. Iwanowo Wesniessensk, 
1921, [4], 157—159. Chem. Zentr., 1922, 93, 
IV., 106—107. 

SontuK sulphide solution to which a small quantity 
of sodium carbonate is added is treated slowly with 
a 40% solution of ferric sulphate, boiled for 10 — 15 
mii^. to oxidise any ferrous sulphide to ferrous 
sulphate, acidifled with sulphuric acid, and then 
titrated with potassium permanganate. At first 
it is ne(^Bsary to keep the solution alkaline to 
prevent interaction between the ferrous sulphate 
and sodium sulphide. The method is only apphcable 
to sulphides soluble in water and acids, such as 
those of sodium, calcium, zinc, etc. — J. B. F. 

Phosphates; Estimation of iron and aluminium in 

natural . 0. Nydegger and A. Schaus. Bull. 

Fed. Ind. Chim. Belg., 1922, 1, 405-407. 

VoN Grvebbb’s method (Proe^ Manuel d’anal. 
Chim., 105) consists in neutralising the solution 
of the phosphate in hydrochloric acid with 20 
caustic soda, adding excess of the latter, boiling 
the solution to convert aluminium phosphate into 
aluminate^ filtering, acidifying the solution, and 
precipitating the aluminium as phosphate by 
means of ammonia. The iron is estimated by titra- 
tion with permanganate. The authors show that 
this method is not accurate, the aluminium not 
being precipitated quantitatively as phosphate, as 
the preliminary preparation of the solution removes 
phosphoric acid, so that insulhoient remains for 
the purpose. The error is obviated by the following 
procedure: 12*5 g. of the phosphate is dissolved in 
hydrochloric acid and the solution evaporated to 
dryness to render the silica insoluble. After again 
dissolving in bydronbloric acid, the solution is 
diluted, boiled, and made up to 250 c.c. Of ibis, 
100 c.c. is used for estimation of iron and a further 
100 c.c. for aluminium. To the latter 10 — 20 c.c. 
of a 10% solution of sodium phosphate is added, 
the whole neutralised with caustic soda, a further 
^ c.c. of sodium phosphate added, and tne mixture 
boiled for 5 mins., or until the precipitate is of a 
brick-red colour. After cooling, the solution is 
diluted to 250 c.c., filtered, 100 c.c. of the filtrate 
(equivalent to 2 g. of phosphate) acidified with 
hydrochloric acid and the aluminium precipitated 
as phosphate with ammonia, care being taken to 
avoid an excess of the latter. Control experiments 
show this modification of the method to be trust- 
worthy. — H. J. K. 

Silica and sodium chloride: Interaction of — • 
F. H. Clews and H. V. Thompson. • Chem. Soc. 
Trans., 1922, 121. 1442—1448. 

BmicA and sodium chloride when strong heated 
interact to give, in dry air, sodium silicate and 
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chlorine; in moist air eodiam silicate, hydrochloric 
acid, and a small quantity of chlorine; in moist 
nitrogen, sodium silicate and hydrochloric acid. 
The lower temperature limit of the reaction is 
about 600^ C., and the extent of the reaction is still 
very small at 1000° C. Rise in temperature and 
presence of moisture increase the velocity of the 
reaction to a considerable extent. The results 
obtained by varying the proportions of sodium 
chloride and silica indicate that the area of 
contact is more important than the composition 
of the mixture, unless the proportion of salt falls 
much below 60%. When quartz is heated with 
sodium chloride at 1000° C. it is converted into 
tridymite. The conversion is probably the result of 
recrystallisation from a solution of quartz iu the 
molten chloride. At 1000° C. quartz is more reactive 
than precipitated silica or tridymite to sodium 
chloritle. — J. B. F. 

Monazitej Attaclc and analysis of . P. Wenger 

and P. Christin. Ann. Chim. Analyt., 19^, 4 , 
231—232. 

Thu hitherto published methods for the attack of 
monazite are either tedious or else leave large 
quantities of the rare earths undissolved. By the 
following method the whole of the mineral can 
readily be brought into solution. About 1 g. of 
the finely ground material is heated for 5 hrs. with 
5 0 . 0 . of sulphuric acid (sp. gr. 1'84) at 230° C. 
The resulting pasty mass is gradually poured into 
iced wateVi^when all but a small residue passes into 
solution. This is filtered off and again heated with 
sulphuric acid, a little hydrofluoric acid being 
added to volatilise the silica. The residue is then 
melted with 6 pts. of sodium carbonate. On treat- 
ment with water the tantalum passes into solution, 
and any slight residue still remaining will be 
zirconia and may be brought into solution by 
fusion with potassium bisulphate. In the subse- 
quent analysis the rare earths should be precipi- 
tated by oxalic acid at 55° C. in a solution con- 
taining 0T5 — 0'75% of sulphuric acid and with an 
excess of 3% of oxalic acid. At this temperature 
precipitation may be considered quantitative for 
yttrium, thorium, cerium, and didymium. Lan- 
thanum oxalate, being the most soluble, is not com- 
pletely precipitated, and 50 c.c. of the solution 
under the aoove conditions would retain O'Oll g. 
in solution. — G. F. M. 

Feirosilicon; Formation of tn carbide works. 

0. Hackl. Chem.-Zeit., 1922, 46. 740. 

In the manufacture of calcium carbide at Austrian 
and Bavarian works a number of brittle metric 
reguli were obtained which proved to be ferrosilicon 
containing a high percentage of silicon. — A. B. P. 

Catalysts; Behaviour of certain metals as . I. 

C. Sandonnini. Gazz. Chim. Ital., 1922, $2, I., 
394—408. 

Expebiments have been made on the changes 
occurring, under the influence of various metallic 
catalysts, in systems containing detonating mix- 
tures of hydrogen and oxygen together with a com- 
pound capable of ready oxidation or hydrogenation, 
such as ethylene, phenanthrene, nitrobenzene, and 
allyl alcohol. The velocity of the formation of 
^^ter from hydrogen and oxygen in presence of 
™*!y divided nickel is very greatly diminished by 
addition of ethylene, although at the ordinary tem- 
perature it is the only reaction which proceeds to 
an appreciable extent. When the temperature i« 
faised the hydrogenation of ethane proceeds with 
mcreased velocity and oxidation of ethylene also 
^omes appreciable. At 225° C. most of the ethyl- 
ene is hydrogenated to ethane. When copper is 
used as catalyst it is markedly oxidised, and this 
uvonrs oxidation phenomena. In mixtures of 


hydro^n, oxygen^ and nitrobenzene, the reduction 
of the ]&Bt>Sdixied in presence of nickel is more rapid 
than the formation of water from the hydrogen and 
oxygen. (C/. J.C.S., 1922, ii., 557.)— T. H. P. 

Detonating gas; Combination in in presence 

of colloidal palladium solution. C. Sandonnini 
and A. Quaglia. Gazz. Chim. Ital., 1922, 52, I.. 
409—416. {Cf. preceding abstract.) 
ExPEniMKrrs with mixtures of hydrogen and 
oxygen in different proportions in presence of 
coiloida] pailadium solution showed that the 
velocity of combination is proportional to the con- 
centration of detonating gas (2Hj+0,) in the mix- 
ture. With mixtures having the same concentra- 
tion of detonating gas the reaction velocity is 
greater when excess of hydrogen is present than in 
presence of excess of oxygen. When the gas mix- 
ture contains reducible compounds (ethylene, allyl 
alcohol, nitrobenzene, sodium phenylpropiolate), in 
addition to hydrogen and oxygen, hyc^ogenation re- 
actions may occur as well as formation of water, 
and it is concluded that the reactions are due to 
active or atomic hydrogen. (Cf. J.C.8., 1922, ii , 
556.)— T. H. P. 


8vlphur‘ Solubility of in certain organic 

liquids. R. Delaplace. J. Pharm. Chim., 19^, 
26, 139—140. 

The solubility of sulphur in chloroform, carbon 
tetrachloride, benzene, toluene, and ether was 
determined at various temperatures ranging from 
13^ C. to 24® C. The divergence of the results 
from those obtained by earlier workers is attributed 
in some cases to the slowness of saturation, con- 
tinuous agitation for 12 hrs. being required to 
obtain saturated solutions in benzene and tolnene 
for example. From the results, which are given in 
tabular form, the following figures for the weights 
of sulphur dissolved in 100 g. of solvent are 
abstracted: — In chloroform at 15® C., 0874 g. ; in 
carbon tetrachloride at 15*6® C., 0 7^ g.; in 
toluene at 20® C., 1*867 g. ; in benzene at 15® C., 
1*582 g., and in anhydrous ether at 13® C., 0*188 g. 

— G. F. M. 


Sodium in alumina. Geith. See X. 


Ammonium bicarbonate. Gluud. See XVL 


Oxidntion of carbon by nitric acid. . Philippi and 
Rie. See XX. 


Oxidation of carbon by sulphuric acid. Philippi 
and Thelen. See XX. 


Patents. 

Sulphuric acid; Manufacture of . 6. Mirat 

and P. Pipereaut. E.P. 163,030, 13.4.21. Conv., 
6.5.20. 

The apparatus consists of ten small lead chambers 
of 280 cub. m. capacity, arranged in series with 
inlets at the top and outlets near the bottom. The 
long connecting pipes are rectangular in eection 
and are fitted with superimposed troughs down 
which a current of water flows. The usual Glover 
tower is provided, but between the last chamber 
and the Gay Lussac tower is interposed a series of 
ten stoneware collectors of 10(K) 1. capacity, of which 
the firet four contain water and the others strong 
sulphuric acid. “ From this apparatus the gases 
enter the coke tower deprived of NO,, which is not 
soluble in the sulphuric acid and would not be de- 
composed within the coke tower.” — C. I. 

Ammonia; Synthesis of from its elements and 

catalyst therefor. The Nitrogen Corp. Assees. of 
J.C. Clancy. E.P. 156,698, 7.1.21. Oonv., 7.1.20. 
A CATALYST for ammonia synthesis, consisting of a 
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sation of salt from the fuel and its subsequent 
depositimi cm t^ burned ware where it is changed 
partly to the eulphate by the actiou of the oiides 
of sulphur ercdved by the fuel.— H. S. H. 

Terra-cotta; Shivering of . J . ti. Carruthers. 

j. Amer. Oeiram. Sex:., 1922, 5, 518 — 526. 

A WHITB matt glaze which had shivered badly in 
use was applied to bodies prepared from six terra- 
cotta clays, one non-shiverjng clay, and one badly 
shivering clay> and fired to cone 3. Shivering was 
caused by the presence of finely-divided silica in 
the body duo to the use of highly silicious clays ot 
finely-ground grog of a silicious nature, the 
presence of soluble salts in the clay, grog,^ or 
wmpering water, or from too long a firmg period. 
It was eliminated by using a flux such as felspar, 
felsite, or similar rock to overcome the action of 
the finely-divided silica, by using a coarse grog or 
sand so as to give an open structure, and by using 
barium carbonate to overcome the effects of the 
soluble salts. — H. S. H. 

Zinc oxide [ceramic'] bodies; Some properties of 

E E. Libman. J. Amer. Ceram. Soc., 

1922, 5, 488—491. 

PuRB zinc oxide was moistened with 20% of water 
and pressed into small cylinders which were heated 
for several hours in a closed platinum box in a 
platinum resistance furnace at 1400® C. After cool- 
ing the cylinders had a sparkling coar^ly 
crystalline structure, and were probably identical 
with the mineral zincite. The melting point wm 
above 1800® C. The shrinkage and porosity of the 
cylinders were determined after heating at tempera- 
tures differing by 100® C. from 1000° C. to 1600® C. 
The shrinkage increased uniformly with rise of 
temperature, but the porosity decreased gradually 
to a minimum at 1350® 0. and then increased as the 
temperature was raised, a result due to the gradual 
growth of large crystals at the high temperatures. 
In the discussion E. W. Washburn pointed out the 
possible advantages of incorporating zinc oxide in 
a zinc retort body. — H. S. H. 

Porosity of highly vitrified [ceramic] bodies; Deter- 
mination of the . E. W. Washburn and 

B N. Banting. J. Amer. Ceram. Soc., 1922, 5, 
527—537. 

Thb limits of accuracy of the general laboratory 
research typo of porosimeter ( J. , 1922. 176 A, 217 A, 
253 a) are discussed and the principles of design 
indicated. A new type of porosimeter is described 
with whid the pore volume of any test piece may 
be determined directly within O'Ol — 0'02 c.c. Tests 
of eight pieces of electrical porcelain gave porosities 
of ±0-01%, results which were confirmed by dye- 
penetration tests. A simple apparatus for rapidly 
measuring the porosity of a full size brick is de- 
scribed. — H. S. H. 

Tunnel hiln; The Harrop . W.E. Cramer. J. 

Amer. Ceram. Soc., 1922, S, 492 — 499. 

The Harrop car tunnel kiln has been used success- 
fully for the firing of electrical porcelains placed in 
saggars. The kiln was operated at cones 10, 11, and 
12, depending upon the ware being fired. Natural 
gas was used as fuel, but the kiln can also be fired 
with oil or coal. Ware has been fired through the 
kiln in 48 hours. The kiln produces a very uni- 
formly fired product, while the fudl _ and labour 
charges and the capital cost are considerably less 
than for periodic kilns of the same capacity. 

— H. 8. H. 

Furnace; Neva type of gas-fired vitreous enamelling 

. H. H. Clark. J. Amer. Ceram. Soc., 1922, 

5, 478-^. 

•Ths fnrufice has a working chamber 4 ft. wide, 3 ft. 


high, and 10 ft. long, and is heated by 6 gas burners 
<m each side supplied witii town gas. It can be 
brought to the working temperature in less than 
an hour, and in addition to being very gnomical 
in fuel, labour, initial cost, and repairs, it produces 
ware with a very high gloss. — H. S. H. 


SSieates; Adsorption and dissolution of gases by 

, C* Spit-out.^^) B. Moore and J. W. Mellor. 

Trans. Ceram. Soc., IMl-M, 21, 289— -318. 

“ Spit-out ” results from the production and burst- 
ing of bubbles in glazes on firing in the enamel kiln 
at 700® — 900® C. It may be caused by the sulphur 
dioxide and oxygen set free as a result of the 
diminution in the solubility of sulphates by an 
increase in the acidity of the glaze brought about 
by dissolution of silica from the body by the glaze, 
by the volatilisation of “ lead ” from the glaze, or 
by the absorption of “ lead ” by the body from the 
glaze. A similar result is produced by ^ reduction 
of stable sulphates to unstable sulphites. Micro- 
scopical examination of numerous glazes showed 
that few cases of “ spit-out ” were caused by the 
bursting of bubbles which were imprisoned in the 
glaze during glost firing. The absorption of hydro- 
carbon gases by ^azes when cooling in an atmo- 
sphere of coal gas was shown experimentally. Large 
amounts of hydrocarbon vigours are gencrat^ m 
the earlier stages of firing muffles containing 
ground laid ware, ware decorated with oils, and 
lithographed ware. The glaze may then become 
charged with combustible gases which on heating 
in an oxidising atmosphere may hum below the 
surface of the glaze forming steam and carhon 
dioxide and giving rise to loom heating, which will 
soften the glaze locally and facilitate “ spitting.” 
A certain amount of solid carbon may enter the 
glaze Bi^ if its subsequent combustion is rapid, 
“spitting” will result. The glaze may take up 
abnormal amounts of gas when hard fired and 
reject it in the form of ■'^spits ” in cooling, a result 
which is frequently accompanied by devitrification. 
Silicious glazes or glazes on highly silicious bodies, 
calcareous glazes, and aH glazes haying a tendency 
to devitrification in the enamel kiln are liablo to 
this defect, which is corrected by the addition of 
alumina. It is important that enamel kilns should 
be well ventilated, bo that oils distilled from the hot 
ware are not condensed on cooler ware, but are 
carried out of the kiln. The inside of hollow-ware 
is frequently “ fitted ” when the outside is good, 
owing to the difficulty of renewing the atmosphere 
inside the ware. If organic matter in tee body has 
been imperfectly oxidised in the biscuit oven, the 
entry of air into the body in any subsequent firing 
causes the combustion of the organic matter, ana 
the resulting products of combustion, heated by the 
reaction, are forced through tee glaze, causing 
“ spitting.” Bad ventilation of tee oven permits 
hydrocarbons and moisture to collect round the ware 
and so prevent the ingress of oxygen until a high 
temperature is reached, when the carbona<*ous 
material bums with violence and damages the glaM. 
Carbonaceous matter may also be absorbed by tte 
body in the ovens or kiln and burned out at a higher 
temperature. The rapid evolution of moisture 
absorb^ by the body is a frequent cause of spit- 
ting ” and tee authors consider that the presence 
of moisture or organic matter in the body causes 
80% of tee “ spitting” which occurs in the manu- 
facture of pottery. Any cause wltei favoms 
absorption of moisture by tee biscuit or glaze, anu 
abrupt rises of temperature favouring an 
evolution of ^eam etc, should he avoided, rt* o- 

Glate-fit; Control ^ by means of tensile test 

speavisa. F. H. Riddle and J. S. Laird. •» 
Amer. Ceram. Soc., 1922, 5, 500— {03. 

Th* selection of a suitable gjane for a psrticula'' 
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body by the usual inspwtion of a field of glaae trials 
is not sufficiently praise and gives no indication of 
glow crazing tend^cies. The effect of glazes on the 
tensile strengths of electrical porcelain test pieces 
was determined, and it was found that the best 
fitting glazes increase the stren^, while the poorer 
ones decrease it. Glazes which craze weaken the 
specimens very markedly owing to the production 
of strains in the surface layer of the porcelain. 

— H. s. n. 

Patbnts. 

ffloas jumaee: Eleclro-fininff . W. Q. Clark. 

E.P. 161,192, 6.4.21. Conv., 6.4.20. 


mould or the inner lining to provide the necessary 
vascular condition of the surface are those of copper 
or aluminium with alkaUne-earth metals or magne- 
**““*“*"“ alloyed with 4% of calcium 
and 1 ,4 of barium, "rhe pitted surface of the neces- 
sary character for the particular type of ware is 
prodUMd by treating with alkali hydroxides for a 
suitable period, and sometimes by additional heat 
treatment.^ A. “ master alloy wnicb oan be mixed 
With aluminiuni to give the required properties is 
given as 75% of aluminium and 26% of barium or 
calcium. The temperature to which it is heated 
before casting has a great effect on the character- 
istics of the product. — A. C. 


Tbs glass is maintained in the molten state in a 
vessel heated directly by gas or other suitable fuel, 
and at the same time an electric current is passed 
through the molten mass for fining the glass. The 
distance between the electrodes immersed in the 
molten glass is gradually increased as the tempera- 
ture rises, so as to maintain a constant electrical 
resistance between them. Direct current or alter- 
nating current of low frequency is unsuitable owing 
to the tendency to decompose the oxides of the glass. 
No such decomposition occurs if the frequency of 
the alternating current is greater than 60 cycles. 

— H. S. H. 


Ceramic material, glass and glazing; Production of 
_ • Ges. fur Tuff- und Ton-Technik m.b.H. 

E.P. 166,658, 18.7.21. Conv., 20.7.20. 


Ptmicb^ tuff which has previously been freed 
mechanically or chemically from extraneous sub- 
stances is employed in the production of ceramic 
materials, glass, and glazes.— H. S. H. 


Gas producers electric furnaces, crucible furnaces, 

and the like [; Refractory linings for 1 

Ferolite, Ltd., and H. B. Clapp. E.P. 183,219’ 
15.4.21 . 


Glass furnaces. J. S. Atkinson, and Stein and 
Atkinson, Ltd. E.P. 183,373, 26.8.21. 

In tank furnaces fired by means of horseshoe or 
side firing and which may be arranged so that the 
flames have reverberatory effect, the recuperator, 
fixed under the tank, is made of special beat- 
exchan^g blocks {E.P. 182,075) which are pro- 
vided with ribbed internal passages increasing the 
area exposed. These blocks are built up so that 
the internal passages are vertical throughout the 
length, and the secondary air is drawn up throngb 
these passages. The producer is built right up to 
the furnace. The heat-exchanging blocks in the 
recuperator are set so as to provide ample room 
between them for the passage of waste gases. In 
the case of the transversely fired type, the recu- 
perator is in two parts, one under each side of 
the tank. — A. C. 


Furnaces; Glass and other •. C. B. Stafford. 

E.P. 183,572, 25.4.21. 

A WATKBPaooFiNo material is applied to the outer 
face of the furnace blocks to enable water coobng 
to be applied without injury to the blocks or 
cansing devitrification of the glass by penetration 
to the inner surfam of the block. Molten metal, 
e.g., brass, or a vitreous enamel may be sprayed 
on by any known apparatus. If necessary the 
block may be coated prior to assembly and the 
joints faced over. An oxyhydrogen burner rather 
than au oxyacetylene one ^ould be used with metal, 
as the surface hi then lese porous. Means for apply- 
ing the water and removing the drainage are 
indicated. A cement to be applied before spraying 
MU which is non-shrinking and less porous than 
the blocks is ciHupae^ of 60% of grog, 38% of fire- 
clay, and 2% of sodium silicate, ground very fine 
snn thoroughly mixed. — ^A. O. 


IfoaWs; MsfoUic for forming glass article 

R. L. Fnnk. E-P. 188,682, 26.4.21. 

with vascular or finely pitted surfaces ai 
whi^, when dipped in water or other fluii 
111 *. V* ?™<nent to provide a vapour cushion whe 
.j ^ IS blown in, thus preventing actui 
fim.- dass with the mould, resulting in 

a«rf lese wear on the mouli 
may be used as lubricant und< 
cpecial conditions. SuOable affoys for the who! 


A MATERIAL Suitable for resisting the action of heat 
end fuel ash in furnaces is prepared by mixing 1 pt. 
of ^romite crushed to pass through a i in. mesh 
with 1 pt. crushed to pass through a ^ in. mesh, 
-^ont 5 4 of finely ground ferrosilicon containing 
about 70% Si is suspended in about 10% of a sodium 
silicate solution and incorporated with this mixture 
to give a plastic mass which may be made into bricks 
or tamped around a core. — H. Hg. 


Synthetic jewel bearing. T. G. McDoiigal and S. J. 
McDowell, AssTs. to Champion Ignition Co. 
U.S.P. 1,422,216, 11.7.22. Appl., 14 1.20. 


A PROCESS of manufacturing a synthetic jewel bear- 
ing consists in mixing two batches of ingredients 
which when fused form glasses of high viscosity, one 
of the batches having a higher fusing point than the 
other. A body for the bearing is compressed from 
the batch of higher fusion point, additional material 
from the other batch being compressed with it to 
form a facing. The bearing is then fus^ while 
supported on powdered material to which it will not 
adhere when fused, and is subsequently annealed. 


— H. S. H. 


Zinc retorts and other refractory shapes: Making 
of ^ . W. F. Rossman, Assr. to American Zinc, 

Lead, and Smelting Co. U.S.P. 1,424,120. 25.7.22. 
Appl., 16.5.21. 

A B^RACTOET material for zinc retorts and the like 
consists of plastic clay mixed with finely ground 
silica and ground grog in about equal proportions. 

—A. R. P. 


Kiln; Continuous eltamber for burning eeramie 

wares, lime, dolomite, etc. H. Koppers. G P 
349,951, 22.8.19. 

A coNTurooTJS chamber kiln is provided with flues 
leading from the top of one chamber to the sole 
of the next, to supply cold air, with trace holes 
through which the hot gases pass from the sole of 
one chamber to that of another, and with sand 
ducts for sealing the traee holes witli sand. Any 
surplus hot air gives up its heat to a regenerator, 
which is then used for warming the gases wfaidi 
have been previously cooled to facilitate purifica- 
tion. In burning lime, dolomite, etc., the waste 
gases are used to preh^t the freshly-set chambeia 
and the incoming heating gases, ^ air supply 
being preheated by the hot ealcined material. 

—A. B. S. 
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KUn; Contimious down-draught chamher 
A. W. F. Weyers. G.P. 349,962, 32.4.20. 

A cONTiNtrous down>draQght chamber kita has a 
series of gas producers iu each of the partition 
walls between the chambers, and the air or mixture 
of air and hot gases is supplied in part to the grate 
of the producer, and in part upwards around the 
walls of the producers. The gas-producers and air- 
flues are arranged alternately across the kiln. In 
the lower part of each producer are poke holes, 
so that air may be freely admitted through these 
holes, or the production of gas may be regulated 
by closing the holes with ashes; this arrangement 
permits adequate regulation of the temperature 
without the use of dampers. — A. B. S. 

Sheet glass; Method of and apparatus for dramng 

. W. J, Mellersh-Jackson. From The 

Libbey Owens Sheet Glass Co. E.P. 184,053, 
28.7.21. 

Kiln; Tunnel . A. McD. Buckham and A. T. 

Kent. U.S.P. 1,424,560, 1.8.22. AppL, 27.2.22. 
See E.P. 177,561 of 1920; J., 1922, 417 a. 


IL-auaOING HATEBIAtS. 

Patents. 

Wood; Process for fhe artificial maturing or season- 
ing of . G. F. Lyon. E.P. 182,^, 2.2.21. 

The wood is first subjected to a pressure a little 
lower than atmospheric in an autoclave and is 
subsequently treated with dry ozonised air for a 
suitable period, the process being repeated until the 
required effect is obtained. — H. S. H. 

Fire-proofirig and j or waterproofing treatment of 
materials Iwood etc.\. A. Arent. E.P. 1^,730, 
23.5.21. Oonv., 9.6.20. Addn. to 132,813. 

See U.S.P. 1,418,610 of 1922; J., 1922, 548 a. 
Waterproofing agents, such as rubber, varnish 
gums, drying oils, and the like, maj' be added to 
the solution of antimony trichloride in benzol. 

Kiln. G.P. 349,951. See VIII. 

Calcining marble etc. G.P. 351,352. See X. 


X.-HETALS: METALLUBGY. INaUDlNG 
ELEGTBO'METALLUBGT. 

KUist-furnace practice; The bases of modern . 

A. K. Beese. Iron and Steel Inst., Sept., 1922, 
[Advance proof.] 35 pages. 

A DESCBiPTiON of the bases of modern blast-furnace 
practice under the headings : preparation of 
m^rials; fum-ace design; auxiliary equipment; 
method of operation. An essential feature of the 
modern method of operation is the supply of a 
uniform volume of Mast irrespective of furnace 
pressure or resistance. 

Cast iron; Growth of grey during repeated 

heatings and coolings. T. Kikuta. 6ci. Hep. 
Tdhoku Imp. TJniv., 1932, 11, 1 — 17. 

The rate of leakage of «ir into a hollow <^linder df 
grey cast iron heated repeatedly to a temperature 
of 910° — 960° C., increased up to 00 heatings and 
afterwards decreased. For less than 20 heatings 
the leakage rate was nearly constant with rising 
temperature up to 900° C. ; with more than 34 
heatirgs the rate first decreased and afterwards 
increased with rising temperature. It is improbable 


that growth during repeated heating and oooiliDg 
through the A1 range is caused by t£e pressure of 
occhn^ gases, though at higher' temperatures this 
may be the cause. From measurements of the 
density of specimens after different heat tieatmenta 
and of thermal dilatation during continuous heat- 
ings and coolings, the following ex^anation of the 
growth of grey cast iron is given. During the first 
heating through 700° — 800° C., growth is partly 
due to the decomposition of cementite. During 
repeated heating and cooling through the A1 range 
in vacuOj growth ensues from the formation of 
numerous fissures in the neighbourhood of graphite 
fiakes, due to differential expansion of different 
micro-portions of the metal. Under oxidising con- 
ditions oxides are formed and fiill the fissures during 
the Arl transformation, thus accelerating the 
growth. The effect of the oxidation is therefore 
only indirect. The growth of white cast iron is 
almost completed during the first heating to 800° C., 
being due to the extent of about one-wird to the 
decompe^ition of cementite and to the extent of 
about two-thirds to the minute fissures caused by 
irreversible expansion of different micro-portions. 

— T. H. Bu. 

Cast iron; Infivence of cross-sectional -area of the 
test-piece on [the results obtained for] the tensile 

and bending strength of . P. Oberhoffer and 

W. Poensgen. Stahl u. Eisen, 1922, 42, 1189— 
1192. 

Dbterminatton's of the bending and tensile 
strengths of test-pieces of cast-iron of different 
diameters cut from the same casting gtave figures 
that increased rapidly to a constant value when the 
diameter of the test-piece exceeded 20 — 25 mm. 
The results are discussed from the point of view of 
the distribution of the graphite inclusions and the 
phosphide network in. the structure of the metal. 

—A. R. P. 

Boiler plate after cold work or work at blue heat. 
H. J. French. Chem. and Met. Eng., 1921, 24, 
211—216. 

Mechanical tests on fire-box plate which had been 
reduced 6'25% and 12’5% respectively by light 
rolling at 295° C. showed that the increase in 
strength of the metal was about twice that produced 
by similar cold reduction. Above this temperature 
the increase due to blue deformation was somewhat 
less than from cold rolling. The maximum strength 
of the steel subjected to 6'25% reduction was 
obtained -at 295° C., the^rength-temperature curve 
being similar to that of cold-worked steel. The pro- 
portional limit resulting from blue strain (6'2-5;^ 

I reduction) was greater than that obtained from a 
coUd reduction twice aa great. Elongation and re- 
duction in area deciensed to a minimum at about 
200° C., and increased to high values at 460° C., 
with a marked increase between 295° and 410° C. 
Annealing for 30 mins, at 700° C. completely re- 
moved the effect of blue deformation. The general 
form of curves showing tensile strength in a trans- 
verse direction was similar to those for longitudinal 
tests, but the limit of proportionality did not 
increaso with the first rise in temperature in the 
transverse test specimens. Repeat^ overstrain at 
blue heat whether at constant or ii^reasing loads 
raised the apparent limit of proportionality, which 
in one case increased from 15,000 to 6ff,000 Ib. per 
sq. in. Such deformation did not, however, appear 
to modify other mechanical properties when the 
specimen was broken finally. Heating steel over- 
strained at blue heat, to above the Acl point, or 
allowing a period of rest, restored the apparent 
elasticity of the metal at ordinary temperature. 
The increased strength of llteel due to blue detorina- 
tion was not a skin or surface effect.*-<J. A. K. 
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Carbon tool steels; Slack fractures in . 

^ W. F. Green. Chem. and Met. Eng., 1922, 
27, 25d-367. 

<}ebtain ingots of a byper-eutectoid tool steel made 
bv the crucible process to the following composition, 
rl 6 % C, 0*30% Mn, 0*024% P, and 0*25% Si, showed 
on fracturing a considerable black area usually con- 
centric with the contour of the ingot and contain- 
[j;g a small white area of the same shape in the 
middle. These formations were noticed only after 
the steel bad been annealed to cause the cementite 
to assume a spheroidal form, z.s., at a temperature 
just below the Ac 1, 2, 3, range. Chemical analysis 
of black and white parts gave identical figures, but 
the Brinell hardness of the black part was only 95 
33 compared with 170 for the white part. Further 
annealing of the material at a low temperature 
called the formation of further black areas, while 
quenching from 770® C. had the same hardening 
effect in both black and white areas. Photomicro- 
graphs and a beating and cooling curve are given. 

^ —A. a. p. 

Chromium steels; Resistance to corrosion of various 

i\}pes of . H. S. Rawdon and A. I. 

Krynitaky. Ghem. and Met. Eng., 1922, 27, 
171—173. 

Details are"feiven of the corrosion effects produced 
ill samples of chromium- and nickel-steels when 
exposed to the action of dilute hydrochloric acid, 
and when submitted to a weathering test consisting 
in immersing the steel in distilled water just below 
the surface and exposing to the atmosphere. 
Pure iron and steels of low chromium content were 
much more resistant to hydrochloric acid than those 
of high chromium content. In the weathering test 
the general order of resistance to corrosion was 
reversed. Hardened samples were considerably 
more resistant to acid attack and to weathering 
than annealed samples. Steels containing consider- 
able nickel were most resistant to acid attack. 
Steels of high chromium content showed the least 
corrosion effects in the weathering test, while steeds 
of low chromium content were more resistant than 
carbon steel or pure iron. Adhering patches of 
oxide had a marked effect in accelerating the cor- 
rosion due to weathering. A steel containing a 
high nickel and chromium content (20* 12% Ni, 
7*^% Cr) was least attacked by acid and wae very 
resistant to atmospheric corrosion, — J, S, G. T. 

Gold precivitation by zinc duaf in conjunction with 
de-aeration of solution at Modderfontein B 
[Transvaal^, S. Newton and L, L. Fewster. 
J. Chem. Met. Soc. S. Afr., 1922, 22 , 249—257, 
Tse cyanide solution from the leaching tanks is 
passed through three clarifiers in parallel and the 
clear liquid is then pumped into precipitating tanfe 
where a uniform feed of 90-mesh zinc dust is 
mechanically sprinUed into the solution. The 
wboile is then pumped through precipitation presses 
where the whole of the solution at some period 
comes into contact with layers of fine-grained pre- 
cipitant, thus ensuring compete removal of the gold. 
The effluent from the presses, containing 0*02 dwt. 
of gold per ton, is usea for wae^ng the sands after 
leaching. The press-cake is 'cleaned with acid, 
smelted in Tavener furnaces and the product is 
cupeliled. To obtain the best results in the precipi- 
tation process with the minimum zinc consumption 
it found necessary to de-aerate the solution by 
passing it through a vessel where it is subjected 
to a vacuum of 22 in. In this case the zinc con- 
sumption is so reduced that the gold is precipitated 
m a slimy state, so that it was found necessary to 
suu a filtering medium such as coke, sawdust, or 
kieselguhr, whereby a sufficiently “ dry ” cake for 
handling was obtained. .Lead nitrate solution is 
added to the Uauor from the clarifiers to assist in 


collecting tee gold; added in this way less zinc is 
r^uired than by the older meth^ of allowing lead 
nitrate solution to drip continuously into the pre- 
cipitating tank. — A. R. P. 

Silver; Density of molten . R. Hoffmann and 

W. Stahl. Metall u. Erz, 1922, 19, 357—358. 

Thb average coefficient of expansion of silver be- 
tw^n t,® C. and t,® C., the latter temperature 
being above the melting point, is given by the equa- 
tion K = (V 3 - Vj)/(V,tj-Vat,) where V, and V 3 are 
the volumea of the same mass of silver at t^® and 
tj® C. respectively. Using this relation and repre- 
senting the specific gravity of silver at ti® and tj® 
C. respectively by S, and S,, the specific gravity of 
molten silver at any temperature may be calculated 
by means of the equation Sj = 8 ,(l+Kt,)/( 1 +Kt 2 ). 
The values as obtained for 1000®, 1025®, and 1050° 
C. are 9*653, 9*633, and 9*613 respectively. 

—A. R. P, 

Ferro-titanium ; Rapid {method for the"] complete 

analysis of . C. Grandjean. Chim. et Ind., 

1922, 8 . 46. 

One gram of the powdered alloy* is roasted for 15 
min. and the product is fused with 25 — 30 g. of 
sodium carbonate in a nickel crucible. The melt is 
extracted with water, the insoluble residue collected 
on a filter and well washed with dilute sodium 
carbonate solution. The filtrate is used for the 
determination of silicon and aluminium, and the 
residue is dissolved in hydrochloric acid. The solu- 
tion is treated with ammonia until a small white 
precipitate just fails to redissolve, then boiled with 
50 c.c. of sulphur dioxide solution for 15 min. to 
precipitate the titania, which is filtered off, ignited, 
and weighed at TiO.. It must be tested for iron 
by ammonium sulpnide in ammoniacal tartrate 
solution and a correction applied corresponding to 
the amount of iron found. The filtrate from the 
titania is used for the determination of iron, man- 
ganese, calcium, and magnesium by the usual 
methods. — A. R. P. 

Copper; Study of the “ hydrogen sickness of — — . 
O. Bauer and VoUenbruck. Z. Metafllk., 1922, 
14. 296—299. 

In rolling cast copper bars into sheets it is usual to 
heat them to the rolling temperature by causing a 
gas flame to play on the upper surface of the bar. 
In the case of bars containing cuprous oxide cracks 
and fissures often develop during the subsequent 
rolling and it is shown that the cause of these 
cracks is most probaMy the reduction of the cuprouff 
oxide to metallic copper by the hydrogen in the gas 
with the simultaneous formation of steam in the 
metal under considerable pressure, this steam forc- 
ing its way out and producing a erwk. During the 
rolling this crack becomes filled with fresTi quanti- 
ties of cuprous oxide and further failure of the 
metal results. It was found that if the metal was 
annealed in an atmosphere free from hydrogen 
^fore rolling, no trouble was experienced in work- 
ing it. — A. R. P. 

Cower: Corrosion of by salt solutions. W, 

Miilier. Z. MetalUk., 1922, 14. 286—295. 

The corrosive action of sea water and of its con- 
tained salts, sodium chloride, magnesium sulphate, 
magnesium chloride, and calcium sulphate, on 
annealed copper and on copper that has 
subjected to different degree of rolling, was studied 
over considerable periods and with differing 
strengths of solution, and the results are reproduced 
in a series of tables and graphs. The general effect 
of the chlorides is much more marked than that of 
the sulphates; sodium chloride is the most active 
I corroding agent, causing after 48 hrs. a conader- 
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able deposit of basic copper chloride which is readtty 
detached and eo does not protect the metal from 
further attack. The resistance to corrosion by 
sodium chloride is decreased by rolling the metal, 
but rolling increases the resistance towards sea 
water, magnesium sulphate, and magnesium chlor- 
ide. — A. R. P. 

Aluminium: Solubility of gases in . J. 

Czochralski. Z. Metallk., 1922, 14, 277 — 285. 
Molten aluminium does not begin to dissolve any 
of the common gases until about 900° C., but at 
higher temperatures considerable amounts may be 
dissolved, and retained in the form of minute blow- 
holes in the solid metal. The following table shows 
the amount of gas, in volumes per cent., dissolv^ 
at the high temperature and retained by the solid 
metal at ordinary temperatures ; — 

•0 N, O, Air CO CO, SO, H, Town gas 

1200 0* 2-5 1-3 1-3 2-5 6-4 65 5-5 

1500 8 12 6 8 12 7 15 12-5 

In the case of the first six gases very small amounts 
of the absorbed gases combine with the metal with 
formation of aluminium nitride (AIN), oxide, 
carbide (AljC,) or sulphide, and the metal structure 
shows characteristic inclusions of these constituents. 
The mechanical properties of the metal after treat- 
ment with any of the above gases showed practically 
no change, but in all cases blisters and splitting of 
the edges occurred during rolling. The most suit- 
able temperature for rolling metal containing many 
gas-pores was found to be between 300° and §50° C. i 

—A. R. P. 

Aluminium and alumina; Determination of small 

quantities of sodium in . R. Geitb. Chem.- 

Zeit., 1922j 46, 745. 

Alumintum cannot bs separated completely from 
sodium salts by precipitation with ammonia, as a 
little alumina invariably remains dissolved, pro- 
bably in A oolloidal form. The following electrolytic 
method gives good results : 2 g. of the metal is dis- 
solved in a minimum of hydrochloric acid and any 
.silica and copper removed by filtration. The dleaV 
liquor is transferred to a bottomless cylindrical 
vessel floating in a tray of mercury at the bottom 
of a glass trough which is filled with dilute, neutral 
sodium chloride solution to about i of the height of 
the vessel containing the assay. A carbon anode is 
suspended in the assay solution and a current of 
0T5 amp. at 3 o volts is passed between the carbon 
and the mercury for 2 — 3 hrs., whereby all the 
sodium is deposited in the mercury as amalgam and 
passes out of the cell, the sodium dissolving in the 
weak salt liquor as sodium hydroxide which may be 
determined volumetrically. Four nickel wires are 
suspended in the mercury outside the cell, forming 
a couple, which ensures rapid solution of the sodium 
in the chloride liquor, and the gases evolved from 
the electrolysis are removed by suction as fast as 
they are formed. The determination of sodium salts 
in alumina, such as that prepared for the manufac- 
ture of aluminium, is effect^ by evaporating 1 g. 
of the material 2 or 3 times to dryness with sul- 
phuric acid, extracting the residue with water and 
electrolysing the filter^ extract with 0*2 — 0’3 amp. 
at 4 — 5 volts, using a platinum anode. — A. R. P. 

Tin; Simple and rapid estimation of in hearing 

metal and like alloys. J. Nagel. Chem.-Zeit., 
1922, 46. 698. 

0‘5 to I'O g. of the alloy is introduced as 
filing into a 300 c.c. titration flask covered with a 
watch-glass, together with 2’3 g. of potassium 
^pd 100 — 150 c.c. of concentrated hydro- 
chloric acid, and heated as long as chlorine is 
evolved The solution is then diluted with 30 c.c. 
of distilled water, and -5 — 7 g. of sodium chloride 


ladded to raise the boiling point. A nickel plate 
about 3 mm. thick and 10 sq. cm. area, bent into the 
form of a ring, is then placed in the liquid and the 
flaik heated for about 1 hr. iStannic chloride is 
reduced to stannous chloride, whilst antimony is pj-g. 
cipitated in flakes upon the nickel. The liquid ig 
then boiled to expel air and a current of carbon 
dioxide passed tnrough it while cooling. The 
stannous chloride is then titrated with iodine. The 
method is accurate in presence of antimony, copper 
and 'lead. — C. I. ^ 

Strontium-lead alloys; Constitutional diagram of 

. E. Piwowarsky. Z. Metallk., 1922. id 

300—301. 

Lead and strontium are practically immiscible in 
the soilid state. The compound, Pb,Sr, containine 
12*35% Sr melts at 676° C., and alloys containing 
less strontium begin to deposit crystals of this com- 
pound at progressively lower temperatures situated 
on a parabolic curve convex to the axis of tempera- 
ture. In all the alloys a break occurs in the cooling 
curve at 327° C., indicating the presence of a 
eutectic. Alloys containing less than 1235% Sr 
show dendritic masses of cubo-octahedral crystals of 
the compound disseminated throughout a ground 
mass of pure lead. — A. R. P. 

Metals; Determination of gases in . H. L. 

Simons. Chem. and Met. Eng., 1922, 27, 248— 
249. 

The metal is dissolved in mercury and the evolved 
gases are collected first in a Geissler tube for spec- 
troscopic examination, then in the usual gas 
apparatus for quantitative analysis. The apparatus 
consists of a dissolving fiask connected with a 
Liebig condenser by means of a ground glass 
stopper, the upper end of the condenser being wnt 
at right angles and closed with a stopcock. Be- 
tween this and the Toopler pump a three-way stop- 
cock is introduced connecting also with a source of 
pure dry oxygen. Between the two stopcocks a 
T-tube connects with the Geissler apparatus and 
between the condenser and the dissolving flask a 
second T-tube connects wdth the mercury rei?ervoir. 
The apparatus is first exhausted, then filled with 
oxygen and again exhausted. Oxygen is once more 
admitted, the sample placed in the flask and all the 
joints^ closed with mercury seals. After again ex- 
hausting till a spark refuses to pass in the Geissler 
tube, the mercury is allowed to run on to the metal 
and heated until the sample dissolves. After cool- 
ing, the stopcock above tho condenser is opened and 
the evolved gas examined in the Geissler tube, then 
transferred to the ordinary gas-analysis 0 pparat'J«. 

—A. R. P. 

Gas producers ami blast-furnace practice. Kora- 
vaar. See IIa. 

Fcrrosiiicon /or7nation in carbide works. Hackl. 
Sec VII. 

Reversible expansion of silica. Houldsworth and 
Cobb. See VIII. 

Patents. 

Steel; Process for the production of basic — 
Usines ^fetaliurgiques de la Basse-Loire (Soc. 
Anon.). E.P. 163,693, 28.4.21. Conv., 13.5.20. 
Pig iron containing more than the normal quantity 
of silicon is intrSxiced into a converter which 
already contains a highly oxidised ferruginous sl.'ig 
together with all the lime required for the final 
operation. The slag bath oxidises the silicon 
immediately the molten iron is added, and undue 
projection during blowing is prevented. — C. A. A. 
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Hronl ores; Process of reducing Trent Pro- 

cess Corp. Assees. of W. E. Trent. B.P. 169,960 
13.4.21. Conv., 4.10.20. 

Iron ore is ground with coal and the mixture heated 
to 300®— 400® C. to obtain the maximum yield of 
oils and i^rtially reduce the iron oxide to a com- 
pound which ifl magnetic or to metal. The material 
is then subjec^d to magnetic separation to remove 
the iron-bearing material in substantially pure 
form. The non-magnetic portion is mixed with 
-vrater and part of the oil obtained in the first step 
to separate the carbonaceous material from the 
gangue constituents of the ore, and the resulting 
oily mass of carbon is mixed with the magnetic 
nisterial and the mixture is smelted to give pure 
iron or, if desired, steet.—A. R. P. 

Steels and the like; Annealing and hardening high 

and low carbon . F. J, Parr, J. 'Mawer, and 

W. Painton. E.P. 182,825, 3.1.21. 

Steel is embedded in a material which is produced 
by artificially drying plants of the pea and bean 
varieties, and adding powdered charcoal, and is 
then annealed or hardened as usual. — C. A. K. 

Iron or steel surfaces; Treatment for obviating the 

rusting or oxidation of . W. B. Brunskill. 

E.P. 182,988, 10.5.21. 

Iron or steel is treated with a boiling solution of 
ainc di-hydrogen orthophosphate (about 1%), the 
article being in contact with metallic zinc and 
placed on a zinc support. Zinc dust may bo added 
to the solution to give many points of contact. A 
hard grey coating of zino is deposited on the metal 
with a minimum quantity of iron phosphate, and 
the colour of the coating is not alterecf when tbe 
deposit is permeated by oil. The preparation of 
the solution is described in E.P. 169,884 (J., 1921, 
854 a).— C. A. K. 

(a) Iron; Treating ore to produce pure . (a, c) 

Process of extracting iron from ifs ores. (n) 
Process of extracting mei<ds from their ores. 
A. J. Moxhain. U.S.P. 1,420,127—30, 20.6.22. 
Appl., (a) 8.1.19, (b, c) 5.4.19, (d) 2.11.18. (d) 
Ronewed 13.12.21. 

(a) Oxide of iron present in the ore is reduced and 
the iron is purified by electrolysis while the 
reduced material is in the form of fine particles in 
good conductive contact with each other, (b) An 
iron solution is subjected to electrolysis to separate 
the iron, the acid set free being caused to combine 
with a base other than iron, by which means 
re-solution of the iron is prevented, (c) Iron is 
dissolved from its ore with hydrochloric acid, 
Sulphuric acid is added, setting free the hydro- 
chloric acid for ro-use .and forming iron sulphate, 
ironi which the iron is separated by electrolysis. 
(d) a metallic constituent (iron) is dissolved from 
ore and the gangue separated from the solution, 
which is subjected to electrolysis to separate the 
pure metal. — T. H, Bu. 

Sfrd; Manufacture of open-hearth . H. C. 

Ryding and A, W. Allen. U.S.P. 1,423,031, 
18.7.22. Appl., 6.7.17. 

A COMPLETE charge of molten blown metal is intro- 
duced into a bath of highly heated complete 
•oxidising slag containing lime in an open-hearth 
furnace. An entirely new slag is used for each 
fieat of metaL — C. A. K. 

Silicon-manganese-chi'ome steel; Method of produc- 

ing . G. Gufstafson, A. A, Jungmarker, and 

K. A. Caspersson. U.S.P. 1,423,847, 25.7.22. 
Appl., 17.3.21. 

A CHABOE of molten basic open-hearth steel is 
treated successively with ferromanganese and a 
previously melted docarburised alloy of ferrochrome 
■and ferrosilicon. — C. A. K. 


I apparatus for the operation of 

or smelting ]. H. Eoppeis. 

3.19. Addn. to 341,637. <0/. 
; J., 1921, 16 a, and G.P. 
470 a.) 

I The molten iron and slag are allowed to flow away 
' slowly from the furn^e so that the surface of the 
slag 18 maintained in the neighbourhood of the 
tuyeres, whereby the carbon that is dipping in the 
elj^ attains a very high temperature, rapidly 
reduces the oxides therein and causes the sulphur 
to combine readily with the lime to form calcium 
sulphide; owing to the low wind pressure in the 
cupola, the slag readUy flows away while a simul- 
taneous evolution of a part of the contained gases 
takes pla<». The collecting tank furnace for the 
molten iron is provided with a regenerator whicl 
is he.ated by means of the gases evolved through 
the slag overflow. In this way the metal is raised 
to such a temperature as to allow of the necessary 
additions of alloying elements according to the use 
to which the metal is to be put. — A. R. P. 

Iron; Process for making capable of being 

hardened. R. WaHer. G.P. 353,623, 6.11.18. 
Soft or cast iron is rendered capable of being 
hardened by the addition of small quantities of 
boron; the effect is noticeable with 0*001% B. 
Boron increases the mechanical strength and causes 
a decrease in the grain size of the metal. — A. R. P. 

Refractory oxides; Method of producing high 

temperatures for reducing . A. Paca. B.P. 

160,427, 18.3.21. Conv., 19.3.20. 

An alloy of the rare earth elements and aluminium 
is produced by reducing the double sodium fluoride 
of the rare earth element with aluminium over a 
bath of molten aluminium according to E.P. 
160,426 (J., 1922, 637 a). The resulting alloys are 
broken up and used instead of aluminium in the 
alumino-thermic reduction of refractory oxides, 
such as those of zirconium or boron. The tempera- 
ture of the reaction is much greater than when 
aluminium alone is used and good yields of alloys 
with a high content of the refractory element are 
obtained. — A. R. P. 

Furnace; Open hearth . Miami Metals Co. 

Assees. of G. L. Danforth. E.P. 182,399, 7.12.21. 
Conv., 26.9.21. 

In a reversible open-hearth furnace dampers are 
introduced between the air and fuel ports and the 
hirnace chamber which enable the effective passage 
area between the ports and the melting chamber 
to be varied. The air ports are situated on each 
side of the fuel port, so that the air streams are 
directed by the dampers towards the central fuel 
stream. Tbe dampers are removable from the out- 
going end of the furnace, and may be introduced 
through the furnace roof or laterally from each 
side. — T. H. Bu. 

Blast /M?viaccs and the like; Process for sealing 

cracks in the linings of . T. Kennan. 

U.S.P. 1,423,332, 18.7.22. Appl,, 14.1.22. 

The stock level in the furnace is raised above the 
level of the crack and a flow of air is concentrated 
in the material adjacent to the crack eo that flux- 
ing occurs and molten material enters and fills the 
crcvicc. — C. A. K. 

Light metals [e.j;. wajyTie.siuni. and aluminium 

alloys^; Process for recovering from scrap. 

Chem. Fabr. Griesheim-Elektron, and A, Beid 
stein. E.P. 182,948, 15.4.21. 
hlAGNESiuM or aluminium or their alloys, in the 
form of scrap mixed with non-metallic impurities, 
such as oxides of the metals, sand, or graphite, are 


[Zron;l Process and 
cupola furnaces 
G.P. 348,384, 29. 
U.S.P. 1,357,781 
343,944; J., 1922, 
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iutfodnced into n h«nted pot fitted with a Btirrer 
carrying a number of arms. As the metal melts 
down a quantity of anhydrous magnesium chloride, 
approximately equal in weight to the impurities 
present, is slowly stiffed in, and stirring is 
continued until the liquid chloride has disappeared 
from the surface of the metal and the impurities 
have agglomerated into nodules which al)Mrb the 
chloride. At this stage stirring is stopped and the 
agglomerated masses of impurity sink to the bottom 
of the pot carrying with them all the magnesium 
diloride added. The temperature is then raised to 
that required for pouring and the purified metal is 
poured away from the impurities. Magnesium 
chloride may be replaced by carnallite or may be 
made in situ by passing chlorine into the melting 
metal. — A. R. i*. 

Mineral particles of different degrees of Sptcife 
gravity; Separating mixed “ — Differential 
flotation separator. W. H. Peck. U.8.P. (a) 
1,420,138 and (b) 1,421,139, 20.6.23. Appl., 

20.7.21. 

(a) Tse materials are subjected to the floating 
action of an aerated emulsion of water, oil, and a 
flotation reagent, and to the action of centrifugal 
force of such intensity that the heavier particles are 
precipitated through the emulsion while the lighter 
particles are floated hy the emulsion, (s) A vessel 
containing a liquid flotation medium is rotated and 
is so arranged that during operation the flotation 
medium presents a substantially unobstructed 
flotation surface facing the direction of the axis of 
rotation. On feeding in particles of different 
specific gravities, the energy of the flotation 
medium and the centrifugal energy of the particles 
act in opposite directions. Means are provided to 
supply pneumatic agitating currents from the 
bottom of the vessel at the periphery. — T. H. Bu. 

Pulverulent material; Concentrating - — F- 
Ondra, Assr. to Concentrators, Ltd, U.S.P. 
1,421,984, 4,7.22. Apf 1., 28.1.20. 

The material is mixed with a fluid under pressure 
and projected in a stream inclined at an angle to 
the vertical. The particles are collected in pre- 
determined zones as they fall due to their weight. 
Fractions of gangue and mineral particles of the 
same weight, but varying as to size, are thus 
obtained, and are subsequently separated aecording 
to size of particles.-— -T. H, Bu, 

[Leod and iron sulphide] ores; Goncentratian of 

by flotation. G. E. Sheridan and G. G. GrisWold, 
U.B.P. 1,4S1>585, 4.7.22. Appl., 13.1.21. 

The ore is treated with a cyanide and an alkaline 
salt and subjected to a flotation operation. Lead 
sulphide is recovered in large part in the resulting 
froth, the flotation of iron sulphide being largely 
inhibited. — T. H, Bu. 

Metals [e.#. copperD Process for recoverinp or 

dissolving . H. Bardt, Asa-, to Sociedad 

Hidro-Metalurgica. tJ.S.P, 1,423,069, 18.7.22. 
Appl., 17.9.21. 

An ore, matte, alloy or cupriferous w^te U dissolved 
in a mixture of sulphuric and nitric acids, in the 
presence of a catalyst, under a pressure produced by 
electrolysing the solution in a closed vessel. 

R. P. 

Alley and method of producing same. C. A. Laise, 
Assr. to General ^ectric Oo. B.S.P.. 1,423,338, 

18.7.22, Appl., 13.9.20. 

Ah alloy eontaiiiing a predominating amount of 
-Mngsten, together with gtdd and abdui <l'l.% of 
vanadium is claimed. — A. R. P. 


Arc lesWiap; BleclvicoJ — J. Churchward, Assr 
to 'WilsoH Welder and Metals Oo. U.S.P 

1,423,914, 26.7.22. Appl., U.1.30. Renewed 3.2.22. 

An electrode made of tungsten is used tor electric 
BTC welding.— C. A. K. 

Autogenous cutting and welding; Process for - — 
Rheinisch-Westf&lisdie Kupferwerke A.-G. G.P 
353,597, 18.8.30. 

An extremely hot flame is obtained by introducing 
in a finely divided form into the oxygen stream 
solid or liquid substances, such as manganese, 
calcium, aluminium or wood charcoal, which have 
a high heat of combustion. The process is suitable 
for removing sows from blast-furnaces by intro- 
ducing into the taphole a mass of finely divided 
wood-charcoal and playing a stream of oxygen on 
to it, whereby the sow is rapidly melted away. 

—A. R. P. 

Brass; Process for the manufacture of . P. 

Dutoit, Assr. to A. Boever. U.S.P. 1,423,922, 

25.7.22. Appl., 10.9.19. 

Zinc and copper are introduced, a little at a time, 
into a bath of a molten salt the sp. gr. of which is 
intermediate between that of the alloy and that of 
any slag formed, so that the latter rises to the 
surface and may be readily removed. — A. R. P. 

Zinc; Process for the preparation of pure 

from crude zinc. Metallbank und Metallurgisehe 
Ges. A.-G. G.P. 301,727, 16.10.14. 

Cbudb zinc is slowly redistilled from a retort the 
depth of which is several times as great as the 
diameter at the surface of the metal, e.g., the Eipp 
retort in which rich zinc skimming are usually 
distilled. The retort is charged with metal up to 
its narrow upper part and heated just above the 
distillation temperature, fresh zinc being added as 
the purified metal distils off, while the lead-rich 
alloy, containing any silver pr^nt, sinka to the 
bottom and is removed from time to time. The 
process is more efficient the smaller the aurface from 
w^ich the zinc distils. — A. B. P. 

Zinc and 'other volatile metals; Process and 

apparatus for recovering from ores etc. 

Process for the reduction of [orea of] zinc and 
other volatile metals and for calcining marble, 
dolomite, magnesite and the like. H. Koppers. 
G.P. (a) 350,521, 17.4.18, and (b) 351,352, 29.5.18. 
(a) The distillation is carried out in two stages; in 
the first the more volatile impurities are removed 
by distillation and in the second comparatively 
pure zinc. The process is carried out in retorts 
each Separated from the others by douMe heating- 
walls and each connected with its own re- 
generator so that each is a separate unit. Each 
retort is provided with two gas-collecting flues 
arranged in such a manner that one may be used 
for the gases evolved in the first stage (steam, 
carbon dioxide, carbon monoxide, and cadmiMi 
vapour) and the other for collecting the zinc, jhe 
mixture of zinc vapour and carbon monoxide 
from th« latter is passed np a long column witt 
a cooler at the upper end so that liquid zinc laUs 
down through the column of rising vapours, and a 
product is obtained which consists of zinc m tne 
purest possible form. In order to -obtain gooa 
results the vapour must pass into the rectifier at 
the highest possible temperature: the column i® 
therefore built directly above the furnace, (b) we 
ore charge is made into large prismatic briquettes 
which are packed into the centre of the 
chamber &hd the apace between the 
charge U filled with carbon bricte so that the wn 
charge is enrelopod in oarbonaceotiB rednei^ 
thereby protecting the walls of the furniuw from 
dnxlng action by the constitnents of the cnarg'j* 
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f\>r calcining marble, magnesite, and the like^ 
the material is chargea into a brick container of the 
same shape as the furnace and this is pushed into 
the latter, heated as desired and withdrawn with 
the residue at the end of the operation. — R. P. 

Zinc, calcium, aluminium, tilicon and the like; 

Process for the electrothermic recovery of . 

W. Neumann. G.P. 361,411, 2.10.20. 

Elbmsntb such as zinc, calcium, and the like 
having boiling points near to the temperature at 
which their oxides are reduced, are obtained by 
smelting the ore mixture in an electric furnace and 
removing the gases from the top of the furnace and 
introducing them again at the bottom while 
the ore charge falls obliquely through the furnace. 
In this way a constant gas pressure is obtained, and 
the gases are forced through the charge, facilitating 
reduction and, in the case of zinc, reducing 
appreciably the amount of sine dust formed. 

—A. R. P. 


Zinc; Apparatus for the electrolytic production of 

. E. Langguth. G.P. 362,735. 3.11.20. 

Zinc sulphate is electrolysed in a cell with a lead 
anode separated from the cathode by a porous 
partition which does not reach to the bottom of 
the cell. The anode or the cathode, or both, may be 
surrounded by porous pots having openings at the 
bottom. With this arrangement any solid particles 
that fall from the anode fall to the bottom of the 
cell and may easily be removed. — A. R. P. 


Electrolytic cell for the electrolytic treatment of 
metals and ores, A. Barth. G.P. 351,408, 5.5.21. 
A NUMBER of metal plates, inclined at a moderate 
angle, are arranged in a vessel upon a frame which 
is easily remov^le. The lowest plate serves as 
anode, the current passing to the material placed 
on the plate. The lower side of the next plate in 
the senes acts as cathode, and the upper side, 
covered with material to be treated, acts as anode, 
this sequence being continued throughout the series 
of plates, the last of which serves as cathode. 
Metals or ores cau in this manner be treated with 
the minimum of electrolyte in the smallest 
practicable vessel. Gaseous by-products and the 
concentrated solution are recovered automatically 
in a manner which prevents the gases liberated 
interfering with the process of solution, and secures 
that the solution when formed is not subjected to 
the further action of the current.— J. S. G. T. 


Gold, silver, copper, etc.; Process and apparatus for 

the electrolytic separation of from alloys, 

B. Waeser. G.P. 351,410, 17.3.21. 

Alloys containing chiefly gold, silver, and copper, 
together with smaller amounts of the platinum 
metaila, lead, tin, iron, and other base metals, 
are electrolysed in a concentrate solution of 
<^pper sulphate and nitrate containing a small 
exc^ of acid. The electrolysis is carried out in a 
divided cell in which the electrodes are arranged 
vertically. The reaction products from the anode 
compitriment are continuously removed together 
^ith suspended anode slime and replaced continu- 
ously by a stream of t^e catholyte. The solution 
removed from the anode chamber is filtered into a 
Q^m-shaped precipitating tank, where it is treated 
with<x)pper to remove silver and less electro-positive 
Petals, which by vigorous agitation are detached 
the copper ana separated from the solution, 
^ho anode may consist of the original alloy in the 
lorm of plate, sheet, rods, turnings, or other scrap. 


Aluminium alloys; Manufacture of S 

Henlein and E. Motkenlin. G.P. 351,739, 30.8.21. 
Addn. to 314,999 (J., 1920, 270 a). 

The tin content of the alloys specified in the chief 
patent is kept within the limits 2 and 4%. lie 
resulting alloys may be worked cold or hot and 
rolled or drawn into wire. — A. R. P. 


Cerium and its alloys; Process for coating ■with 

other metals. E. Merck, Chem. Fabr. G P 
351,760, 23.8.21. 

CERroM or one of ite alloys is coated with alu- 
minium, magnesium, or zinc by heating it to a 
temperature below its melting point and then 
applying the coating metal, preferably in a finely 
powdered form, either alone or mixed with carbon, 
sand, or the like, and continuing the treatment for 
a considerable time. — ^A. R. P. 


Galvanised or tinned metc^ Production of coloured 

coatings on . R. Rirchhoff. G.P. 351,981, 

31.8.18. 

The articles are treated with a paste made from a 
solution in dilute acids of ferric oxide, or minerals 
containing it, mixed with sufficient specular iron 
ore, stibnite, or zinc white to give the articles the 
shade of colour desired. Graphite may, if desired, 
be incorporated in the coating mixture. The 
coatings obtained are resistant to weathering and 
dirt does not adhere to them. — A. R. P. 

Alloys of lead with light metals and cadmium, W. 
Stockmeyer and H. Hanemann. G.P. 352,471, 
8.2.16. 

Small quantities of cadmium, not exceeding 6%, 
reduce the brittleness without deleteriously affect 
ing the chemical resistance of lead alloys containing 
sodium, magnesium, calcium, and the like. Small 
quantities of copper may be added to increase the 
hardness. — A. R. P. 


Copper containing bismuth; Process of rendering 

suitable for technical use. K. L. Meissner. 

G.P. 352,685, 6.3.21. 

Molten copper containing bismuth is treated with 
a small quantity of a metal of the alkali, alkaline- 
earth or rare earth group together with at least 3% 
of manganese or nickel. The added metals form 
compounds with bismuth which do not segregate 
round the copper crystals and cause red-shortness 
as bismuth alone does. — A. R. P. 

Magnesium compounds; Peduction of . L. 

Waldo. E.P. 167,164, 18.7.21. Conv., 31.7.20. 
See U.S.P. 1,379,886 of 1921; J., 1921, 548 a. 

Tin; Treatment of . A. E. White. From 

American Smelting and Refining Co. E.P. 
183,507, 24.2.21. 

See U.S.P. 1,397,222 of 1921; J., 1922, 20 a. 

Electric heating appliances; Alloy for use in . 
G. H. Lofts. U.S.P. 1,425,111, 8.8.22. Appl., 
21.9.20. 

See E.P. 171,019 of 1920; J., 1921, 895 a. 


Atomising fusible metals; Apparatus for . 

F. G. Herkenrath. E.P. 161,194, 6.4.21. Conv., 
6.4.20. 


Eefractory lining for crucible furnaces. E.P. 
183,219. See VIII. 

Metallic moulds for glass articles, E.P. 183,582. 
See VIII. 


Zinc retorts, U.S.P. 1,424,120. See VIII. 
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Carhon^^lectrode xnduitry; TecftnoZogy of the . 

C. L. ManteD. Chetn. and Met. Eng., 1922, 27, 
161—164, 205—210. 

Thb characteristics of the raw materials entering 
into the manufacture of carbon electrodes are 
briefly reviewed, and the calcination process 
discussed critically, various forms of electtric and 
gas heated calciners being described. In general, 
a denser coke or calcineu product is produced in 
electric calciners. Gas-fired units nave lower 
operating costs. In electric calciners, there is a 
tendency to graphitise some of the charge, so that a 
calcined product of lower resistivity is produced 
than is possible with gas retorts. — J. S. G. T. 

Carhon-electrode industry; Technology of the . 

IV. Grinding, mixing, moulding, and extrusion. 

O, L. Mantell. Chem. and Met. Eng., 1922, 27, 
258—264. 

The calcined materials, coal, coke and petroleum 
coke, as discharged from the calciner are ground 
from 3 in. down to 1 in. size by means of corrugated 
rolls equipped with reciprocating plate feeders and 
then further ground in roller pulverisers and the | 
fines separated by air levigation. The product is 1 
then graded and a mixture of the desired sizes of 
partides is made into a stiff paste with the 
necessary binder, tar or pitch, in a steam-heated, 
mecbanicaUy stirred mixing vessel. The mass is 
discharged from the mixers into presses where it is 
either pressed or extruded into the desired shape, 
the latUr method being used for small electrodes. 

A description of several presses and of a typical 
installation is given, and the factors governing the 
production of good quality electrodes and reasons 
for obtaining faulty carbons are discussed/ 

—A. R. P. i 

Graphite; Researches on natural and artificial . 

K. Arndt and F. Korner, Z. angew. Chem., 
1922, 35, 440—443. 

The specific resistance of rods pressed from 
different varieties of natural and artificial graphite 
has been determined. The results show that the 
specific electrical resistance of graphite depends 
principally on the grain-size and ash content, 
while the shape of the grains has also a slight ■ 
influence. The resistance increases with increasing 
ash content and decreases with increasing size of 
the grains. In the case of graphitised electrodes 
the resistanle depends chiefly on the volume of the 
pores and on the actual graphite content, a decrease 
in the former and an increase in the latter reducing 
the Tesistance. A curve has been constructed for 
the specific resistance of mixtures of graphitised 
and ungraphitised gas carbon compressed into 
rods, from which, by observing the resistance of a 
graphitised anode of unknown composition, a 
rough idea of the amount of contained graphite 
may be obtained. The resistance of a number of 
mixtures of graphite and powdered manganese 
dioxide, such as are used in battery anodes, is 
represented graphically; the addition of the 
manganese dioxide very slightly increases the 
resistance up to a content of 50 — after which 
an exceedingly rapid increase is observed. 

—A. R. P. 

Platinum plm electrodes ; Preparation and applica- 
tions of — A. Eilert. Z. angew. Chem., 
1922, 35, 445—446, 452—465. 

Retails are given of the preparation of platinum 
film electrodes suitable for use in electro-analysis, 
conductivity measurements, and titration pro- 
cesses, and for use as hydrogen electrodes. The 
films ire deposited upon the external surface of 
glass tubes by heating a solution of “ Glanzplatin 


la (Koehler, Leipzig) with which the tubes are 
coateQ. (According to Kiindt a ** Glanzplatin ” 
solution is composed of 3 g. of piatinuni chloride 
dissolved in 10 c.c. of absolute alcohol and treated 
with 30 C.C. of a concentrated ak^diolic solution of 
boric acid and twice the quantity of a mixture of 
Venetian 'turpentine and lavender oil.) Only in 
the case of film electrodes used in the electro- 
analysis of metals do the films require periodical 
renewal. A simplified method of electrometric 
titration of solutions of salts of weak acids is 
described. — J. S. G. T. 


Conductivity of glass. Bush and Connell. See 
VIII. 

Patents. 

Conductors for making electrical connection, with 
mercury. The British Thomson-Houston Co., 
Ltd. From General Electric Co. E.P. 183,683, 
30.6.21. 

A WIRE of oxidisable refractory metal, e.g., 
tungsten, molybdenum, etc. is tipped with iron or 
nickel or other metal, the oxide of which may be 
fenced by hydrogen. The wire is sealed into a 
glass envelope and the tip makes contact with 
mercury. — J. S. G. T. 


Ozone generator. H. B. Hartman, Assr. to 
Electric Water Sterilizer and Ozone Co. U.S.P. 
1,423,668, 25.7.22. Appl., 24.1.20. 

An ozone generator comprises a casing consisting 
of separable sections provided with vertical radial 
ribs and central chamber-forming members, and a 
generating unit consisting of spa(^ dielectric 
members together with an intermediate electrode 
disposed between the members and the separable 
sections. A terminal plug is arranged in one of 
the chambers, and electrical connexion is made at 
the central part of the electrode of the generating 
unit. — J. S. G. T. ^ 

Electric storage battery. H. Bardt, Assr. to Soe. 
Hidro-Metalurgica. U.S.P. 1,425,163, 8.8.22. 
Appl., 17.9.21. 

See G.P- 329,787 of 1919; J., 1921, 267 a. 

See also pages (a) 697, Electrical precipitation 
(E.P. I83i768; G.P. 350,259). 708, Carbon hisuU 
phide (E.P. 174,040). 711, Electro-fining f/lass 

furnace (E.P. 161,192); Kefractory lining for 
electric furnaces (E.P. 183,219). 716, Arc welding 
(U.S.P. 1,423,914). 717, Electrolytic cell (G.P. 

351,408). 
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Liver oils; The sulphwic acid reaction for - — . 

J O. Drummond and A. F. Watson. Analyst, 

1922, 47, 341—346. 

The substance present in liver oils whicli is respon- 
sible for the well-known purple coloration with 
sulphuric acid was found in the following species : 
man, horse, ox, pig, cat, monkey, rabbit, guinea 
pig, chicken, duck, pigeon, rat, mouse, frog, shark, 
cod, haddock, ling, coal fish, dog fish, sprat, and 
skate. The substance appears to be a normal con- 
stituent of the liver and is not derived from the 
bile or from products of autolysis or putrefaction. 
Evidence is presented to show that it is probably 
derived from the food. The chemical nature of the 
substance has not been ascertained. It forms a loiv 
proportion of the unsaponifiable fraction, is na’' 
cholesterol and probably not a member of the 
lipochrome pigments. It is thermostable m tne 
absence of air or oxygen, but is xapimy destroyea 
by oxidation. The few properties of the substance 
which are known, as well as the available data 
regarding its distribution in natural products, snoiv 
certain resemblances to the unidentified dieta y 
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unit known as vitamin A. The colonr test cannot 
be resawed as specific for liver fats although they 
usuauy give the most intense reactions. The body 
fat, ana ,fat from other organs of animals, 
especially if they have been fed on liver oils, may 
give the reaction. — H. 0. R. 

PerUla oil, K. H. Bauer. Farben-Zeit., 1922, 27* 
2756—2757. 

The f^ty acids of a sample of perilla oil were 
investigated. The oil had the following characters : 
Sp. gr., 0-9280 at 20^ C. ; nD” = l*4S30; saponif. 
value, 187*4; iodine value (Uanus), 204*3; hexa> 
bromide value, 50*8. The mixed fatty acids 
separated by the lead salt-ether method gave 12% 
of saturated acids and 88% of unsaturated acids. 
The saturated portion consisted mainly of palmitic 
acid. The unsaturated acids were oxidised by 
Hazara*s method and gave a hexahydroxystearic 
acid (m.p. 165*^ C.). A tetrahydroxystearic acid of 
m.p. 136® — 140® C. was also found. The fatty acids 
of perilla oil would therefore seem to consist of a 
mixture of palmitic acid, a ilinolic acid, and several 
geometrically isomeric linolenic acids. — H. C. R. 

"S ophthalt'/iesuXphonic acidi as agents for hydrolys- 
ing fats. E. Trepka. Przemyal Chem., 1922, 6, 
49—56. Chem. Zentr., 1922, 93, IV., 265—266. 
The a- and /3-naphtbaIenesulphonic acids and 1.5-, 
2.7-, 1.6-, and 2.6-naphthaIenedisulphonic acids 
were tried as fat-hydrolysing agents. The position 
and number of sulphonic groups have no influence 
on the course of the reaction and the presence of 
these naphthalenesulphonic acids docs not accele* 
rate the nydroilysis of fats unless other compounds 
are present, which form complexes with the sul- 
phonic acids. For instance the presence of Turkey- 
red oil considerably increases their fat-hydroly^ing 
properties, — H. C. R, 

Chpanodonic acid. M. Tsujimoto. Chem. Um- 
flchau, 1922, 29, 261—262. 

The highly unsaturated acid, clupanodonic acid, to 
which the peculiar odour of fish oils is probably due 
has the formula CaiHa^Oj and not C^Hj^Os, 
although a small quantity of an acid having the 
latter formula occurs in Japanese sardine oil (c/. 
Schmidt-Nielsen, J,, 1922, 300 a). Majima and 
Okada (J., 1914, 362) found that the acids obtained 
by the debromination of the ether-insoiiuble brom- 
ides from Japanese sardine oil gave mainly behenic 
acid on hydrogenation. Clupanodonic acid has been 
obtained almost pure by fractionating the methyl 
esters obtained from the highly unsaturated acids 
from Japanese sardine oil by the lithium-salt- 
acetone method. It has the foTlowing properties: — 
A pale yellow liquid not solidifying at -50® C., 
thick like vaseline at —78° C. ; sp. gr. 0*9398 at 
15'^/4® C. ; neutralisation value, 172*5; iodine value 
(Wijs) 390 (theoretically 384*3); no’^= 1*5040. Clu- 
panodonic acid is one of the most widely distributed 
compounds in nature, occurring in the oils of all 
fresh and salt water fish, reptiles, and amphibious 
animals. — H. C. R. 

^fiTa/fin hydrocarbons and fatty acids; Catalytic 

Oxidation of &iturated . A. H. Salway and 

P. N. Williams. Chem. Soc. Trans., 19^, 121, 
1343—1348. 

The catalytic oxidation of hexadecane and stearic 
acid by means of oxygen in presence of 2% of 
inanganese stearate at 1^° — 130° C. gives rise to a 
complex mixture of substances, including mono- 
carboxylic acids of the fatty series, dioarboxylic 
^cids of the malonic seriee, together with lactones, 
^ctonic acids, formic acid, and carbon dioxide. 
The paraffin hydrocarbon is probably first converted 
into a fatt^ acid, which is then further attacked at 
several points in the carlKin chain with the forma- 
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tion of hydroxy-acids and lactones and these, in 
tura, are further oxidised and degraded In the 
oxidation of stearic acid the volatile products 
anwunted to about 5% of the original acid, the 
acids soluble in water to 8%, and the insoluble 
portion, containing only very small quantities of 
true fatty acids of 'lower mol. wt., to 86%—^. F. M. 

Oils and fats; Bate of saponification of by 

aqueous alkali under various conditions. M H 
Norris and J. W. McBain. Chem. Soc Trans * 
1922, 121. 1362-1375. 

When neutral oils are boiled with alkali, the rate 
of saponification follows no simple formula but is 
greatly influenced bv stirring, emulsification, and 
by the manner and degree of the salting-out of the 
soap. The rate is at first exceedingly slow, then 
rapid, and in the final stage agaiu very slow, pre- 
sumably due to the highly viscous nature of the 
medium towards the end of the reaction. The re- 
action depends largely on the surface of the oil 
exposed, and vigorous stirring increases the initial 
rate nearly twenty times, ^en once the oil is 
emulsified and sufficient soap has been produced to 
stabilise the eroulsiou, the reaction proceeds quite 
as quickly without stirring. Increase of the con- 
centration of the alkali, insufficient to cause salting- 
out, increases the rate of saponification. Salting- 
out greatly reduces the rate, but further addition 
of alkali increases the rale almost in the proportion 
of the amount added; hence a large increase in con- 
centration of alkali gives the highest rate. It is 
possible to saponify an oil to the extent of 99*8% 
within a few hours. — J. B. F. 

Soap; Effect of an electrolyte on solutions of pure 

. Phase-rule equilibria in the system sodium 

laurate, sodium chloride, water. J. W. McBain 
and A, J. Burnett. Chem. Soc. Trans., 1922, 121, 
1320—1333. 

A SOAP aj^lution, from the phase-rule standpoint, 
may be regarded as a single phase when consioering 
its equilibria with other solutions or solids, ^ap 
solutions, such as solutions of sodium laurate, to 
which salt has been added may be regarded as 
three-component systems, involving waterj sodium 
laurate, and sodium chloride. Three liquid layers 
may exist in equilibrium under suitable conditions, 
viz., concentrated liquid known as “neat’* or 
“fitted” soap; liquid of moderate concentration 
known as “nigre”; liquid containing very litble 
soap, known as “ lye.” The concentrations in these 
three layers are: — -Sodium laurate 10N«u, 0*5 — 
l*0N<i>, and O'OlNw; sodium chloride 1 — 2Nw 2*5 — 
3N«, and 2*5 — 6Nw respectively. Salt added to 
solutions of sodium laurate reduces the solubility of 
the soap in a regular manner highly dependent on 
temperature and concentration. All soap systems 
can bo brought into the form of one homogeneous 
liquid at sufficiently high temperatures if decompo- 
sition is prevented. If the concentration of the 
sodium chloride is above 2Na), on cooling, a 
temperature will be reached at which two liquid 
layers are formed, but if the concentration of the 
soap, and particularly of the salt, is high enough, 
the ultimate result is the formation of a curd float- 
ing on a Ij'e containing only traces of sodium 
laurate. Portions of the equilibrium diagram have 
been worked out for the system sodium laurate, 
sodium chloride, w'ater. — J. B. F. 

Patents. 

Synthetic waxes; Manufacture of , G. Schicht 

A.-G., and A. Griin. E.P. 183,186, 17.3.21. 
Aliphatic hydrocarbons of high molecular weight 
are oxidised by means of an excess of oxygen or 
gases containing oxygen at a temperature of at 
kast 150® C. The products of oxidation are divided 
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into a solid and a semi-solid portion by pressing or 
by means of organic -solyents. For example, a 
paratan melting at 62° C. gave a synthetic wm 
having the following characters: acid vmne, 21; 
saponif. value, 75-6; iodine value, 4-7. "^e syn- 
thetic waxes closely resemble beeswax.— H. C. K. 

Soap»; Process for making odourless 
marine animal oil^. F. Fischer. G.P. 000 , 0 / 1 , 
14.3.19. 

Thb Boaps are dissolved in water, tr^ted 
alkali, and gases containing oxygen are then passed 
through the solution under increased pressure, hor 
inBtance, compressed air at 30 atm. is passed into 
the aqueous soap solution at 170*^ C. in an auto- 
clave The air is afterwards found to be poor m 
oxygen and rich in carbon dioxide. In a compara- 
tiveiy short time odourless soaps are obtained, hav- 
ing great lathering power. — H. C. R. 

Sydrocarbons from fish oils. E.P. 170,264. See IIa. 

Fatty acide from kydrocarhons. G.P. 350,621. 
See XX. 


XUI.-PAINTS; PIGMENTS: VABNISHES; 
RESINS. 

Naphthalene-formaldehyde condensation products; 
Preparation of — ~ and their suitahthty for the 
aarniah industry. P. Folchi. Chem.-Zeit., 
1922, 46, 714—715. 

Condensation products of naphthalene with 
formaldehyde, suitable for use in the 
varnish industry, are prepared as follows: 100 g. 
of naphthalene is added to 80 c.c. of 80/4 formalde- 
hyde, 100 C.C. of sulphuric acid (66® B., sp. gr. 
1*84) gradually added, and the mixture heated 
under a reflux condenser on a water bath at 80 C. 
for 14—2 hrs. with agitation. The contents of the 
flask are poured into water at 80® — 90® C. and the 
melted condensation product washed with water, 
dilute alkali, and water again. The mass is then 
dried at 80® C. for 4--5 hrs. For use as l^uer 
the material is melted with a small quantity of 
turpentine and mixed with refined tar. By stnet 
attention to the above reaction conditions a yield 
of 100—110% of the naphthalene used may be 
obtained. The hardness of the product varies with 
the temperature of formation. If the condensation 
product is granular this can be rectified by melting 
with turpentine and then washing with water. If 
the acid is not completely removed the mass will 
not dry satisfactorily. An alternative method is 
to use 100 g. of naphthalene, 80 g. of 40% formal- 
dehyde, and 120 g. of sulphuric acid, heating for 
3 hrs. at 90®— 95® C. ; in this case the yield is 
go 90%. It appears to be a rule that formalde- 

hyde condensation of unsaturated aliphatic hydro- 
carbons produces substances resembling caoutchouc, 
that of aromatic hydrocarbons materials of the 
bakelite type. — 0. I. 

Patents. 

Carbon black and method of producing A. S. 

Cooper. U.8.P. 1,423,193, 18.7,22. Appl., 19.1.22. 
Bbown bitumen-bearing sand is powdered, and the 
finely divided bitumen is removed by a blast of air 
and heated to obtain carbon black. — D. F. T. 

Paint vehicle. Paint composition. Pigment com- 
position for paints. Oil. W, N, Blakeman. 
U.S.P. <a) 1,423,389, (b) 1,423,890, ( 0 ) 1,423,391, 
and (d) 1,423,392, 18.7.22. Appl., (a) 16.4.21, 
(b, c, d) 5.10.21. 

An oil mixture (d) is obtained by blending tung 
oil and ^onut oil. By mixing this with an 


anhydrous pigment a paste (0) is form^, which, 
by the further addition of a fatty oil and a mineral 
oil - yields a paint composition (b). A p^nt vehicle 
(a) ia made by adding a mineral od to the mixture 
of coconut oil and tnng oil. D. F. 1. 

Coating or sealing composition. M. J. Stransa. 

U.8.P. 1,423,821, 25.7.22. Appl., 31.1.21. 

Thb precipitate obtained on adding sulphuric acid 
to a solution of shellac in aqueous sodium hydroxide 
is dissolved in alcohol. This solution when mixed 
with inorganic fibrous material yields permanently 
flexible coatings. — ^D. F. T. 

Kesinous masses; Process for the vrodMctionof . 

Wenjacit Ges.m.h.H. G.P. 861,104, 17.8.15. 

A 8 MA 1 X amount of benzoic, salicylic, ^or other 
easily fusible acid is stirred into a mixture of 
phenols, soaps, and aldehydes that has been heated 
until it has become a viscous mass, whereby poly- 
merisation is arrested at the gummy stage. The 
mass is cast into moulds and then subjected to a 
known hardening process. For example, 2 — 3% of 
salicylic acid is added to the gummy mass obtained 
by heating 100 pts. of crude carbolic acid, 50 ptg. 
of soft soap, and 100 pts. of formalin, and tie 
product is cast into moulds. The resulting mass 
remains soft for more than six months, and may be 
used as a substitute for vulcanite. — A. R. P. 

Artificial resin; Preparation of a white insoluble 

. PlauBon’s Forschungsinstitnt G.m.b.H. 

G.P. 351,349, 20.10.20. 

A MIXTURE of 1 mol. of a ketone and 6 mols. of 
formaldehyde in aqueous solution, or the equiva- 
lent amount of one of its polymers, e.g., para- 
formaldehyde, or of one of its condensation pro- 
ducts, e.g., hexamethylenetetramine, is condensed 
in the presence of alkalis. Acetone and formalde- 
hyde in this way yield a white powder, C.RuO,, 
which is tasteless, odourless, infusible, insoluble is 
organic solvents, and unattacked by acids and 
alkalis. It is also difficultly combustible, and is 
a good electrical insulator. — A. R. P. 

Besins, pitch, and the like; Process of hardening 

Plauson’s Forschungsinstitut G.m.b.H. 

G.P. 352,521, 4.5.20. 

Soft resins or pitches are heated, in the presence 
of mineral or organic acids, with furfural or its 
homologues, or with materials which form these 
compounds, under a reflux condenser or under 
pressure, and the resulting product is washed, 
dried, and melted, or recovered by extraction pro- 
cesses. The melting point of the hardened resm 
may be raised by melting it in a vacuum or by 
blowing air through it at 180® — 350® C. — A. R. P- 

Resins and resinous substances; Production 0 / “T 
from cellvlosic materials. Zetlstoff-fahr, 'VaW- 
hof, and V. Hottenroth. G.P. 353,380, 25.12.19. 
MatebiaIi containing cellulose, in addition to resins 
and the like, is treated with moderately concen- 
trated sulphuric or hydrochloric acid, or miirtures 
of the same, and the solution is subsequently dimtea 
with water and boiled, the cellulose being conveneu 
thereby into soluble dextrins and sngare. After 
filtration the residue, which contains resinous <»n- 
stituente together with lignin, is washed, dried, 
and extracted with resin solvents at normal 
or moderate^ high temperatures. The final residue 
may be distilled to obtain decolorising cMrcoai, 
methyl alcohol, and other producte.— L. A. C. 

Pigments; Process of making . L- R- 

U.8.P. 1,425,436—7, 8.8.22. Appl., 16.7.19 and 
13.8.20. 

See KP. 161,280 of 1920; J., 1921, 399 a. 
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roatinat on galvanUed or tinned metal. Q.P. 
351,981. See X. 

linfeed oil tvhHifttte. G.P. 353,003. See XX. 

XIV.— INDIA-RDBBEB; GUTTA-PEBCHA. 

Smoked sheet [rubber ] ; Effect of mould on qualit'g 

of ^ H. P. Stevens. Bull. Rubber Growers’ 

Assoc., 1922, 4, 330—331. 

Although the grey-green^ moss-like type of mould 
which develops normally m daylight has a retard- 
ing effect on the rate of vulcanisation, the black 
and yellow pin-head type which develops in the dark 
has an accelerating effect. With a slight surface 
mould the effect is inappreciable. — D. F. T. 

[IJubber;] Additional tests with sodium silieo- 

fiuoride [as a mould preventive for ]. H. P. 

Stevens. Bull. Rubber Growers’ Assoc., 1922, 4, 
331—333. 

Tee addition of sodium silicofluoride (c/. J., 1922, 
510 a) to latex for the prevention of mould in the 
finished rubber, causes a reduction of 10— 15% in 
the rate of vulcanisation of a simple mixture with 
sulphur (90:10); the physical properties of the 
vulcanised rubber are unaffected. Tne effectiveness 
of sodium silicofluoride, however, is limited, and 
rubber which was pack^ wet arrived in a mouldy 
condition, whatever the proportion of sodium silico- 
fluoride used. — D. F, T, 

Patents. i 

Buhber^containing latex; Process for treating . 

E. Hopkinfion. E.P. 157,978, 11.1.21, Conv., 
16.1.20. 

In order to prevent premature coagulation the 
rubber latex is treated with 0*1% of ammonia, or 
if vulcanising agents or compounding ingredients 
are also added, with 0’1% of saponin, glycerin, or \ 
^lue. The latex is then atomised by being delivered 
m a uniform stream against an air jet, the spray 
meeting a second stream of air heated to 200® F. 
(93® C.); the evaporation reduces this temperature 
almost immediately to about 1^® F. (54® C.). The 
air carrying particles of rubber in suspension is led 
along a tortuous path, whereupon the rubber is 
deposited as a porous mass with as little as 0*6% 
of moisture; it can be compacted by hydraulic j 
pressure. On account of the retention of the whole 
of the serum solids the yield of rubber is increased 
by approximately 10% (calculated on the rubber). 
The composition is roughly as follows, the bracketed 
figures giving the corresponding values for rubber 
prepared in the ordinary manner : Acetone extract, 
5'3% (30%); ash, 1*5% (0'4%): water extract, 
7'2% (0'3%); protein, 4*2% (2*0%); acidity ex- 
pressed as acetic acid, 0*10% (0*02%). The new 
type of rubber on vulcanisation shows an increase 
of about 20% over the usual values for tensile 
strength and resistance to abrasion j the advantage 
can be still further increased by introducing the 
sulphur and other compounding ingredients into | 
the latex before evaporation, thereby obviating the j 
mechanical kneading involved in the ordinary mix- 
mg operation. — 1), F. T. j 

fndiarubher; Improvement and regeneration of \ 
— . E. Hug. E.P- 177,495, 20.2.22. Conv., 
21.3.21. ! 

Hubbeb articles, such as motor covers and inner 1 
are improved by successive immersion for | 
half-hour periods, with 24-hour intervals, in an j 
mfusion of Roman camomile in castor oil at in- j 
creasing temperatures, viz., 60®, 70®, and 80® C. 

— B. P. T. 


XV,-LEATBEB} BONE; BOBN; GLUE. 

Oelatin; Dissolution of F. Fairbrother and 

B. Swan. Ohem. Boc, Trans., 1922, 121, 1237 — 
1244. 

Gblatim exists in solution in the liquid surround- 
ing the gel, when the ;§IIy is in equilibrium with 
#ftier, dilute acid, or alkali. The solubility of gelatin 
in distill^ water at 15® — 17® 0. is 0*05 g. in 100 c.c. 
A similarity exists between the solubility curves and 
the curves for the swelling and osmotic pressure 
of gelatin. The experiments indicate a minimum 
solubility of 0 01 g. and 0*03 g. per 100 c.c. for a 
concentration of 1 millimol. per litre of hydro- 
chloric and sulphuric acid respectively, i.e., less 
than for pure water. In general, however, gelatin 
dissolves to a greater extent in dilute acids or 
alkali than in water, whilst neutral salts decrease 
the solubility. The gelatin was estimated by pre- 
cipitation with tannic acid. The acid and alkali 
solutions were flrst neutralised with potassium 
hydroxide or hydrochloric acid respectively. When 
electrolytes were absent, 1 c.c. of N potassium 
chloride was added to 20 c.c. of the solutiou, since 
it was found that in the presence of salts the precipi- 
tate was coagulated, less gelatinous, and was more 
easily filtered. It was found that the ratio of 
gelatin to tannin was not constant, but varied with 
the concentration. — J. B. F. 

Gelatin solutions; GeUstrength and viscosity of 

. E. T. Oakes and C. E. Davis. J. Ind. 

Eng. Chem., 1922, 14, 70^710. 

Gel-steencth is measured by a plunger 
method. A plunger is attached to the under-side of 
a balance-scale pan, on which is placed a beaker. 
The whole is counterpoised and water added to the 
beaker until the plunger is forced into a gel, placed 
below, to an arbitrary depth indicated by the 
deflection needle of the balance. The effect of the 
Pa value on gel-strength was determined, and also 
the relationship of gel-strength to viscosity. The 
molecular weight oF gelatin was determined by 
acid titration over a definite Pg range. The figure 
varied very considerably between KXX) and 2000. The 
form of the gel-strength-Pa curve was the same for 
different concentrations. The maximum gel-strength 
coincided in pg value with the maximum increase 
in viscosity for ageing solutions. Additional data 
were obtained in favour of the gelatin-acid com- 
bination theory. — A. G. P. 

Patents. 

Tanning skins; Process for — — , P. Ringbauer. 
G.P. 344,325, 16.11.20. Addn. to 321,343 (J., 
1920, 666 a). 

The preesure of the air in the tanning vessel before 
the introduction of the tanning liquid is not 
reduced to so great a degree as specified in the 
main patent, nor for as long a period of time. 
During the tanning process, on the other hand, the 
pressure is further r^uced and for a longer period. 
The skins are by this means more thorough^ und 
rapidly tanned and after the subsequent stretching 
on frames the permanent extension of the fibres of 
the skin is more regular than that obtained 
according to the main patent. — H. C. R. 

Skins and hides; Process for hating . 0. H. 

Boehringer Sohn. G.P. 351,015, 13.4.17. 

Puns or crude saponified bile acids or their salts, 
or mixtures of them, alone or in combination with 
other bating material not containing bacteria 
or enzymes, are used as bating materials. Saponi- 
fied bile acids, such as cholic, choleic, or desoxy- 
cholic acids, possess the advantages as bating 
agents that they contain neither undesirable im- 
purities such as calcium salts of fatty acids and 
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proteolytic eniyittes, nor nseless fiUittg materials, 
snch as dissolved or emulsified fats, fatty acids; or 
cholesterol. They are without odour, and can 
accurately analysed. Saponified desoxycholic acid 
also has the property of forming with fats, fatty 
acids, and cholesterol crystauine compounds, 
alkali salts of which are easily soluble in waie^ 
The natural tauro- and gluco-desoxycholic acids laA 
these properties. The presence of bacteria and 
enzymes is not necessary in the bating process. The 
presence of other bating agents suitable for remov- 
ing lime, such as sodium lactate, is, however, some- 
times desirable. — H. C. R. 

Skins; Process for tanning . ^erb- u^ 

Farbstoffwerke H. Renner und Co. A.-G. G.P. 
353,076, 23.8.16. 

Chlouanil is mixed with such quantities of mganic 
or inorganic dispersing media, c.p., phenols, 
alkali or alkaline-earth hydroxides, as to produce 
a colloidal solution in which the skins are steeped. 
The chloranil may be produced from trichlorop^nol 
by treating it with oxidising agents, such as 
bichromates, and the impure chloranil used without 
further treatment. Any excess of phenols is to be 
avoided, as otherwise the colloidal solution is con- 
verted into a true solution having no tanning 
action. If hydroxides of alkali or alkaline-earth 
metals are used as dispersing medium, part of 
the chloranil is converted into alkali or alkaline- 
earth salts of chloranilic acid. These salts are 
soluble and have a peptising action on the un.sltered 
chloranil. To make up such a tanning solution 
finely divided chloranil is shaken with 200 times 
its weight of water in the tanning vessel and a 
quantity of phenol, amounting to one-tenth of the 
^lorAnil u&ed, is added. The concentration or the 
IIquou!* can be varied. The tanning action of 
cluoranil solutions is considerably greater than that 
of solutions of quinone and its substitution 
products. If the chloranil is produced by the 
oxidation of trichlorophenol with bichromate, the 
tannine action of the chromium compounds is 
available wlso. Colloidal chloranil solutions can 
also be used in conjunction with all known natural 
or artificial tanning agents. — H. C. R. 

Chrome leather; Process for neutralising . 

0. Rohm. G.P. 352,285, 18.11.16. 

Sodium carbonate or other alkali or alkaline-earth 
carbonate is used in conjunction with formaldehyde 
or alkali or alkaline-earth salts of the lower fatty 
acids or oxyacids. The formaldehyde prevents the 
basic chromium salt becoming too strongly attached 
to the grain of the leather, with resulting ropincss 
and brittleness of the latter. Chromium salts of 
the lower fatty acids are produced and these are 
more strongly basic and consequently better fox 
tanning than chromium salts of mineral acids. Wet 
chrome-leather is neutralised, for example, by 
treating it with aqueous sodium carbonate and 
formaldehyde, nr with water, calcium carbonate, 
and s^ium formate in the fulling-mill. Acetates 
or lactates of aiLali or alkaline-earth metals can he 
used instead of the formates. — H. C. R. 

Fisk refuse and ike like; Production of a plastic 

ma^s from . Plauson’s Forschungsinstitut 

G.m.b.H. G.P. 352,534, 30.6.20. 

Fish meal, fish guano, etc. is treated with acids, 
separated from large foreign particles and is 
re-precipitated by the addition of a large quantity 
of water or of a calculated quantity of alkali, the 
precipitate being rendered insoluble either by heat- 
ing to lOOP — 180^ C., or by wanning with an alde- 
hyde ^formaldehyde or furfural) or with tanning 
ma+erials, and then mixed with fibrous or pulveru- 
lent materia, such as wood meal, cellnloee, 
asbestos, and the like. Boring the process for 


rendezing the precipitate insoluble, it may be 
mixed with a small quantity of a ketone, or phenol, 
or‘ tar oils, pitch, wax, resin, rubber, colouring 
matter, etc. Unless powdered tnateruj is added 
the material has no appreciable ’ resistance to 
breakage. — A. G. 


Material resemhling 
Ges. f. Technik m.b 


horn: Production of 

.H. G.P. 362,694, 8.9.15. 


Phenols and aldehydes are heated together in the 
presence of sodium benzoate or salicylate until a 
product is formed having the consistency of castor 
oil, and the product is hardened by heating in 
closed moulds to 120°— 140® C. — A. 0. 


Leather: Process for the impregnation and curry, 
ing of ■ H. Burger. £.P. 157,929, 10.1.21. 
Conv,, 14.5.14. 

See G.P. 303,204 of 1914; J., 1921, 442 a. 


Oxalic acid from leached ian~bark. G.P. 352,576. 
See XX. 


XV1.-S0ILS; FEBTEISEBS. 

Ammonium bicarbonate ; Manufacture and employ- 
ment of as a fertilistr. W. Gluud. Chem.. 

Zeit., 1922, 46, 693—697, 715—717. 

The present economic situation in Gerrmany and in 
particular the dearness and scarcity of sulphuric 
acid hare directed attention to the possibility of 
replacing ammonium sulphate for fertiliser 
purposes by ammonium bicarbonate. A series of 
field trials carried out in the summer of 1921 with 
equivalent quantities of the two compounds applied 
to rj^e, oats, potatoes, roots, and meadow, gave the 
genera! result that the bicarbonate approached the 
sulphate in value and in some cases equalled it. 
No serious loss from volatilisation seems to have 
occurred, at any rat© when the manure was raked 
or harrowed in. The bicarbonate does not render 
the soil acid, and in view of recent work on the 
fertilising value of carbon dioxide its content of 
the latter should be beneficial. The salt can be 
prepared in a condition suitable for sowing and 
does not cake. The main difficulty has ailwaya been 
its volatility, but while some loss always occurs it 
is believed to be mainly carbon dioxide, a sesqui- 
carbonate being first formed. P^ked in second- 
hand casks the salt lost 2’75% of its weight in 30 
days. In paper bags treated externally with 
soluble coumarone-resin the loss in the same period 
was 0'5%. The material may be advantageously 
compounded with superphosphate. Gasworks and 
coko ovens working the indirect or semi-direct 
ammonia recovery process can be easily adapted to 
manufacture bicarbonate. 20% ammonia liquor is 
run into a water-jacketed horizontal cylinder fitted 
with an agitator, and a current of carbon dioxide 
derived by distillation from the dilute crude liquor 
from the washer is blown through for 10 — 12 hours. 
Traces of ammonia carried forward are absorbed in 
acid, and at the end of that time the contents are 
run off and the separated salt is centrifuged. 
This process is not readily applied to those coke- 
ovens working the Otto direct recovery method, and 
such will probably continue to make sulphate, tost 
figures show a saving by the production of bicar- 
bonate, after allowing for a 6% loss in 
compared with the process at present in use. While 
there is not snch an inducement to the synthetic 
nitrogen industry to manufacture bicarbonate on 
account of the existezbce of plants deriving 
sulphuric acid from gypsum and the 
tnges of urea, yet even in such cases the bicarbon- 
ate will be the cheapest form of nitrogen compouna 
to produce. — C. I. 
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KitTogen lotset from dung and urine during 

utoraae: Studiee in methede to prevent . 

N. VT ioBlii. Agric. J. India, 1922, 17, 367—374. 
FitsaH samples of dang and of urine were collected 
and stored in jars, some of which were sealed and 
others left open to the air. The nitrogen content 
of the sampks was determined at inteiwals. The 
nitrogen losses from dang, under both aerobic and 
anaerobic conditions were small; whilst urine lost 
considerable amounts of nitrogen when stored 
aerobicallj. By storage under anaerobic condi- 
tions, by covering with paraffin or other oils, 
nitrogen losses were prevented. The addition of 
sulphuric acid, superphosphate and formalin 
prevents loss of nitrogen from stored urine, bnt the 
cost is excessive. Very great losses were observed 
when urine was absorbed in soil beds or in straw. 

It is advisable to store animal dung and urine in 
separate pits. — A. G. P. 

J[zotohacter chroococcum; Influence of humus on the 

sensitiveness of towards boron. J. Voicu. 

Comptea rend., 1922, 175, 317 — 319. 

CuiiTTTRES of the organisms were treated with boric 
acid in varying quantity, and measurements were 
made of the rate of nitrogen fixation in the 
presence of humus. In the iTbsence of humus the 
action of boric acid on the rate of nitrogen fixation 
is insignificant, but the addition of humus increases 
both the amount of nitrogen fixed and the toxicity 
of the boric acid. — A. G. P. 

Elimination of borates from American potash. 

Koss and Hazen. See VII. # I 

Iron and aluminium in phosphates. Nydegger and j 
Schaus, See VII, 

Patents. 

Plants; Prevention of damage to especially by 

nematodes, H. Stoltzenberg. G.P. 351,300, 
21.7.20. Addn. to 316,503 (J., 1920, 290 a). 

A PRODUCT suitable for preventing the growth of 
nematodes is obtained by subjecting saturation 
scum from sugar refining to destructive distillation, 
and mixing the distillate, which contains hydro- 
cyanic acid, with the retort residue. The percen- 
tage of hydrocyanic acid in the distillate can be 
increased by adding molasses or vinasses to the 
saturation scum prior to distillation. — A. B. S, 

Dibasic calcium phosphate ; Means for reducing the 
amount of acid required in the production of 

. Bayerische A.^. fur chem. und 5andwirt- 

schaftl. chem. Fabrikate, and H. Hackl. G.P. 
352,782, 12.2.20. 

The amount of acid usually required is reduced by 
adding finely ground bone-meal and water to the 
monobasic calcium phosphate produced in the 
customary manner. — A. B, S. 

Fertiliser; Production of a C. Kroseberg. 

G.P. 353,371, 8.6.21. 

A SOLUTION of magnesium chloride, e.g., waste 
liquor from the potash industry, is heated with an 
excess of a^eous ammonia in a closed vessel under 
piessure. The product is filtered, and the filtrate, 
after addition, if necessary of the requisite quantity 
of sulphuric acid or ammonium sulphate to react 
ft'ith any undecomposed magnesium chloride still 
present, is evaporated to dryness. — A, B. S. 

XVIL-SOGABS: STAfiCHES: GUMS. 

Moisture abtorptive power of different sugars and 
oarhohydrates, under varying conditions of 
^mospherie humidity. C. A. Browne. J. Ind. 
Eng. Chem., 1922, 14, 712—714. 

Easious carbohydrates were exposed to a moist 


atmosphere at various temperatures and degrees of 
saturation and the rate of absorption of water 
measured. At 20^ C. and 60% humidity, starch was 
the most absorptive, foHowed by cellulose and agar. 
Lfisvulose was relatively low in the series, and 
dextrose, mannitol, and sucrose were the least 
al»orptive. In a saturated atmosphere hevulose 
sbow^ the greatest absorptive power. When 
allowed to stand under ordinary atmospheric 
conditions, after exposure to a saturated atmos* 
phere, all substances lost moisture except lactose 
and raffinose, which continued to gain for many 
months. \^ere water was absorbed in excess of 
the amount required to form a monohydrate the 
excess was lost on exposure to a drier atmosphere. 
No definite relationship between percentage of 
humidity and absorptive power was found. — A. G. P. 

2.3.&-TrimethylglueoS€. J. C. Irvine and E. h. 

Hirst. Chem. Soc. Trans., 1922, 121. 1213—1223. 
The isolation and physical properties of 2.3.6-tri- 
methylglucose, one of the hydrolysis products 
obtained from trimetbylcellulose, and indirectly 
from lactose and cellobiose, has been further 
studied. As no crystalline derivatives of the sugar 
could be obtain^, its identification depends 
primarily on its isolation in a pure crystalline 
condition from the mixed hydrolysis products. Of 
all the methods examined the most satisfactory 
consisted in separation of most of the sparingly 
soluble alkylated galactose by fractional crystallisa- 
tion of the anilides, regeneration of the sugar from 
the more soluble anilides, conversion into the 
corresponding metbylglucosides, and fractionation 
of these in a high vacuum. The middle fraction 
consists mainly of trimetbyl-metbylglucoside, and 
after hydrolysis and crystallisation from ether the 
pure substance is obtained in well-formed needles, 
m.p. — 1^® C. A dimorphic form crystallising 

in short prisms, m.p. 92^ — 93° C., was also 
obtained. This did not consist of the /3-form of the 
sugar. Other constants observed were ni, = l*4743 
(of the syrup), [bIj, in methyl alcohol = +117‘7°-^88'6° 
(no catalyst), [oji, in water = 4- 90 2° ->^70*5° (no 
catalyst). Tne final optical value in aquwus 
solntion agrees with that obtained on hydrolysis of 
the methylglucoside, which latter is a colourless 
mobile syrup, b.p. 150° C. at 0*07 mra. The con- 
stitution of 2.3.6-trimetiiylglucose was further 
confirmed by its oxidation with nitric acid to a 
dimethylsaccharic acid. — G. F. M. 


Dextrin; Specific heat and heat of wetting of . 

Sprockhoff. Z. Spiritusind., 1922, 45, 217. 

The specific heat was determined calorimetrically 
by mixing with petroleum. The average figure was 
0’355 for anhydrous yellow dextrin and 0*363 for the 
white variety. The “ heat of wetting ” was 
obtained by moistening the dextrin directly with 
water or by adding water to a petroleum suspension 
of dextrin. An average figure of 16*5 cals, per g. 
was found, ^periments with starch showed that 
the greatest heat evolution occurred on the 
addition of the first 1% of water. — A. G. P. 


Patents. 


Sugar; Process for refining icithout producing 

molasses. A. A. Holland. G.P. 351,376, 27.9.18. 
Addn. to 348,064 (J., 1922, 386 a). 


The sugar is dissolved in water, the solution 
filtered, and the filtrate dried by means of hot air. 
A product of high quality is obtained and the whole 
of the sugar is recovered. The clear solution may 
be sprayod from nozzles or atomised by centrifuMl 
methods, while being subjected to the action of the 
hot air. — H. C. H. 


1 
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starch; Proeeu for making a which forme a 

paite witK cold water. F^ Supf. G.P. 361,870, 
24.10.19. 

Thb Btarch is treated with concentrated alkali 
hydroxide below 0° C., so that no paste is formed, 
and the quantity of alkali hydroxide is so regulated 
Oiat on allowing the temperature to rise the 
reaction which takes place causes the disruption of 
the starch granules without gelatinisation. It is 
not necessary to suspend the starch in water- 
repelling liquids before treating it with the alkali 
hydroxide. The product can be used with 
adrantage in the textile industry for flnishing, as 
a thickening agent in calico printing, as a size, or 
for wall-papering. — H. C. R. 


Preventing growth of nematodes. G.P. 351,300, 
See XVI. 


Sugar from wood. E.P. 164,329. See XVIII. 


XVUL-FEBMENTATION INDUSTBIES. 

SacchaTomyces Odessa, nov. spec. H. Schnegg and 
F. Oehlkers. Z. ges. Brauw., 1922, 45, 92 — 98, 
10&-107, 111—113. 

This y^ast, isolated from the beer of an Odessa 
brewery, consists normality of almost round or 
slightly oviform cells and on 8 — 10 % beer wort forms 
a slight film and a ring growth which gradually 
extends to the rim of the culture vessei. Both the 
film and the ring contain many long, sausage- 
shaped ceils and occasional giant cells. The organ- 
ism readily forms from 1 to 3 spores per cell, these 
being obtained better on filter paper than on 
plaster blocks and in greater abundance if the 
yeast is previouslv grown in a strong rather than in 
a we^ wort. The giant colonies formed on wort- 
gelatin closely resemhle those obtained with Froh- 
berg yeast. The degree of fermentation obtained 
with 7*9% wort is about 62%, and the yeast fer- 
ments sucrose, dextrose, ilsevulos^ maltose and man- 
nose readily, galactose and rafhnose slightly, and 
lactose, mannitol, dextrin, glycerol, amygdalin and 
inulin not at all. The organism is distinctly thermo- 
philic and reproduces most rapidly at 32*^ C. The 
spores exhibit extremely hi^ refractivity, and 
under suitable conditions some of the mother cells 
containing spores are capable of germination 
without the spores themselves undergoing altera- 
tion.— T. H. P. 


Fermentation accelerators. Inouye. Woch. Brau., 
1922, 3*, 191—193. 

Thb author has repeated with Japanese bottom 
fermentation brewery yeast, both fresh and ^ied, 
and with the pressed juice prepared therefrom, the 
experiments of Neuberg and his collaborators on 
the effect of certain aldehydes, ketones, diketones, 
disulphides, etc. on the velocity of the fermenta- 
tion. The stimulating action observed is most 
marked with the pressed juice and least marked 
with the dried yeast. Contrary to Neuberg’s 
result, vanillin is found to have a distinct, although 
flight, accelerating action on fermentation by yeast 
juice. With juglone, fei^hone, and irone the effect 
is more pronounced. Neutral organic salts exert 
no action, although Von Euler and Casel observed 
activation by such compounds. Shikimic, abietic 
and cholic acids canso slight activation. The fact 
that acetaldehyde effects permanent acceleration of 
fermentation supports Neuberg’s scheme for the 
mec..^nism of fermentation, ^^lose and uric acid 
also accelerate fermentation. — T. H. P, 


Teati; Development and nnirition of . A. Tait 

and L. Fletcher. J. Inst. Brew., 1922, 28, 697-^ 
618. 

Fbbmbhtation experiments have beem carried out at 
85^ F. and under varying conditions as regards 
amounta of seed yeast, nitrogenous nutrients, etc. 
Confirmation is obtained of A. J. Brown’s ob^rva- 
tion that the quantity of new yeast formed is prac- 
tically independent of the proportion of seed yeast 
used. The shape of the vessel employed exercises a 
marked influence in laboratory fermentations. 
regards nitrogenous nutrition, the results obtained 
by Stern (J., 1899, 933) with artificial nutrients are 
so much at variance with everyday practical 
observations that they must be regaled as ab- 
normal and as controliM b^ a dominant factor other 
than those specified. Similar abnormality has been 
encountered by the authors in experiment in which 
the nitrogenous pabulum of the yeast consisted of 
asparagine, and it is found that growing yeaet, in 
its search for nitrogenous food, breaks down aspara- 
gine with final production of malic acid, which acts 
aa a poison and inhibits reproduction when its con- 
centration attains a certain value. When, however 
asparagine is used in conjunction with other ampho- 
teric substances, it is possible for yeast to assimilate 
a greater proportion of nitrogen. The favourable 
influence exerted on the assimilation of nitrojgen 
and the development of yeast by addition of calcium 
carbonate to an asparagine medium is only slight 
and less than was expected ; the cause of this lies 
partly in a mechanical clogging of the yeast by the 
partia(|B of carbonate with consequeut diminutiou 
of th^iffusion surface. Certain other substances, 
such as barium sulphate and kaolin, exhibit a 
similar effect. The tact that asparagine is not a 
suitable food for Sacekaromyces cerevmm furnishes 
an explanation of the formation of thin, unstable 
beer of poor flavour when the use of sl^k or forced 
malt gives rise to an excessive proportion of amino- 
acids in the wort. Yeasts grown in presence of 
widely different proportions of nitrogenous com- 
pounds vary considerably in nitrogen content and 
the fermentative power varies approximately 
linearly with the nitrogen content. If, then, two 
portions of the same wort are pitched with equal 
quantities of two yeasts of the same species, one 
of high and the other of low fermentative power, 
the resulting crops exhibit to a considerable degree 
the parental fermentative characteristics; this 
apparent heredity is, however, observable only when 
the number of generations of yeast produced is very 
small. — T. H. P. 


Enzymo-chemical observations. /. Action of /oreifif^ 
enzymes on yeast invertase. II. ItSle of phos- 
phates in the degradation of carbohydratfs. H. 
von Euler and K. Myrback. Arkiv Kemi, Min. 
Geol., 1921, 8, No. 17, 1—15. Chem. Zentr., 1922, 
93. III., 5M. 

Tbbatment of invertase for some days with a 
culture of either BaeiUus macerans or Aspergillus 
oryzee or with the digestion juice of Helix Ponuitia 
results in the removal of part of the impurities of 
high molecular weight but leaves the invertase no- 
weakened. In the esterifleation of dextrose and 
maltose under similar conditions, approximately 
double aa much phosphate remains non-esterified in 
the latter as in the former case. Aa regards the 
course of fermentation in presence of toluene, 
sucrose and maltose exhibit the same behaviour, 
the toluene retarding the liberation carbon di- 
oxide only at the commencement of the reaction. 
In germinating and ripening seeds, extensive iso- 
merisation of the carbohydrates takes pl^^’ 
dextrose being transformed into Ifieyo-rotatory 
sugar and partially re-formed; in this process, 
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which is intiimitely connected with the combination 
of phosphate, a part is ptebably played by a sugar- 
isomerising eneyme.— T. H. P. 

Starch; Ettimaiion of unsaecharified in 

brewers’ grains. H. Weiss. Z. ges. Brauw., 1922, 

45, 122—124. 

The following sedimetric method for the estimation 
nf unsacchnrified starch in brewers’ grains yields 
accurate results in far less time than saccharifica- 
ion by means of diastase or malt extract and 
ubsequent determination of the quantity of extract 
bus removed from the grains; 10 g. of the wet 
rrains is well triturated with 10 c.c. of water in a 
Porcelain casserole and then heated carefully to boil- 
ng during 10 minutes with 80 c.c. of calcium 
bSiride solution (1 part of the anhydrous chloride 
ind 1 part of water) ; if alkaline to phenolphthalein, 

,he calcium chloride wlution must be neutralised by 
iddition of acetic acid before use. The contents of 
he casserole are transferred quantitatively by 
neans of hot water to a 100 c.c. flask, cooled, made 
ip to volume, mixed, and filtered through a dry 
ileated filter paper. A starch solution is also pre- 
lared by heating 1 g. of barley (or wheat) starch, 
iried at 100° C., with 10 c.c. of water and 50 c.c. 
if the calcium chloride sointion in a 100 c.c. flask 
md afterwards treating in the same way as the 
vet grains. Of the two solutions thus obtained 10 
;.c. is mixed with 1 c.c. of 2lf/2 iodine solution in 
;wo sedimentation tubes having the narrowed 
jottom portion graduated. After a short time the ! 
itarch iodide should separate out and the super- 
astant liquid should be, not colourless or bltie, but 
listinctly yellow. The tubes are then centrifuged 
for 10 minutes at not less than 1200 — 1400 revs, per 
minute, and the percentage of unsaccharified starch 
In the grains calculated from the volumes occupied 
by the starch iodide in the two cases. Where no 
suitable centrifuge is available, 10 c.c. of the starch 
solution from the grains is diluted in a 200 c.c. 
cylinder with 100 c.c. of water and the liquid 
treated with very dilute iodine solution until the 
maximum blue coloration is attained. The solution 
of pure starch is treated similarly and the coloration 
of the one or the other liquid adjusted by dilution 
to equality with that of the other. — T. H. P. 

Patents. I 

Sugar; Process for the manufacture of Iferment- ! 

able] from wood and other cellulose-contain- \ 

ing substances. A. Classen. E.P. 164,329, 1.6.21. : 
Conv., 4.6.20. Addn. to 142,480 (c/. J.. 1921, j 
405a). I 

The wood is converted into sugar by means of a ; 
mixture of hydrochloric acid and sulphuric acid (the 
former acid preferably predominating and the 1 
mixture being sufficient for the conversion), with j 
the addition of a catalyst consisting of a small | 
amount of an acid or an acid salt or a mixture of | 
both. Protective substances, such as metals or | 
metallic oxides, may also bo added. — J. R. 1 

Yeast; Process of drying . E. Klein. E.P. ! 

li'5,622, 10.2.22. Conv., 15.2.21. 

Whilst moist yeast is being reduced by mechanical i 
means to the greatest possime fineness, warm air is | 
circulated throng it. The dry yeast powder is I 
carried away by the warm air current and deposited | 
in a separate vessel. — J. B. I 

Glycerin; Process of recovering [from fer- 

menfation products]. J. A. Steffens, Assr. to 
U.S. Industrial Alcohol Co. U.8.P. 1,423,042, 
18.7.22. Appl., 19.11.19. 

^ recovered from materials subjected to 
sicoholic fermentation by precipitating the organio 
materials with an acid, distilling off the water. 


leaching with a liquid, and recovering the glycerin 
from the liquid by distillatimi. — T. A. S. 


Beer containing lecithin; Process for brewing — — 
W. Schmitz. G.P. 353,734, 22.6.13. 

Lecithin is rendered soluble in water and largely 
fr^d from its fatty acid components by treatment 
with alcoholic potassium hydroxide, and is added to 
the mash together with the usual albuminous 
residue. The addition of the lecithin during the 
brewing causes the formation of lecithin-albumin 
and lecithin-peptone, which remain in solution in 
the beer. — H. C. R. 


XDU— FOODS. 

Mili analysis by seml-microchemical methods. 
H. Liihrig. Milchw. Zentr., 1922, 51, 157—159, 
169—172. 

Blioht modifications of existing methods of milk 
analysis are given, whereby only 1 g, or less of milk 
is required for each determination. The following 
determinations are dealt with:— Sp. gr., fat, dry 
matter, sp. gr. of milk serum, ash of milk serum, 
qualitative test for nitric acid, acid value, total 
nitrogen, lactose. — H. 0. R. 

Condensed milk; Analytical investigations on the 

ageing of . G. Viale and A. Rabbeno. 

Biocbem. Terap. Bperim., 1921, 8, 326 — 352. 
Chem. Zentr., 1922, 95, IV., 263. 

Condensed milk was examined after keeping for 
periods of from i to 8 years. The sp. gr., dry matter, 
and conductivity showed no constant changes with 
time. The viscosity increased with the age of the 
sample. The total acidity in most cases showed an 
increase in the older samples, but was subject to 
considerable variations. No oxidases or reductases 
were found in the condensed milk. The time of 
coagulation with rennet was considerably greater 
with condensed than with fresh milk. The total 
nitrogen corresponded to an average albumin con- 
tent of 8‘65%, which indicates a concentration of 
1:3. The mean content of casein was 8'35% and 
this was not altered by time. The very low con- 
tent of non-albuminous nitrogen in fresh milk is 
more than doubled by condensing and still further 
increased by keeping the condensed milk. The 
amino-acids are decreased and only amount to 
0*0068 — 0*021%. Polypeptides, absent in fresh 
milk, show a marked increase on keeping condensed 
milk. In old samples tyrosine can be detected. 
The increased acidity causes a slow hydrolysis of 
the proteins. The samples analysed contained 
6 — 13*7% of lactose and 32—40% of sucrose. The 
older samples showed a decrease of lactose to half 
the original figure and a decrease in sucrose to 
about 15 % . A partial inversion of disaccharides took 
place. This can be ascribed to the increase in 
acidity. The fat content in fresh samples was 
8*6%, and fell after keeping for several years to 
3*43%. The free fatty acids increased slightly, 
while the volatile fatty acids slightly decreased. 
The relation between saturated and unsaturated 
fatty acids showed no constant change, nor did the 
quantity of cholesterol present, which was about 
0*024 — 0*12%. The milk loses sweetness and 
becomes brown after storage for several years owing 
to the oxidation of amino-acids (tyrosine) or to 
decomposition of the sugars. — H. C. R. 

Nitral; Biological action of and its bearing on 

the hygiene of nutrition. H. Bart. Arch. Hyg., 
1922, 91, 1—40. Cfliem. Zentr., 1922, 93, TV., 259. 
Nitbal is purified moist nitrous oxide. Although 
this gas in the dry state possesses no bactericidal 
action, the moist gas at increased pressures kills all 
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vegetative forms of bacteria, but not spores and 
conidia. rresh milk treated with nitral at d0~-36 
atm. can be preserved so as to keep for at least a 
month without special cooling or precautions even 
at 18° — 37° C. Living pathogenic germs other 
than B. tuhercvlosus hom, and tor., suspended in 
milk, when treated with nitral at 48 atm. and 
37° 0., after 5 days treatment were weakened to 
such an extent that they no longer gave a reaction 
on a medium of lactose, litmus and nutritive 
agar. For tubercle bacilli a nitral concentration 
corresponding to a pressure of 50 atm. at 37° C. 
was necessary. After 8 days treatment guinea 
pigs could no longer he infected with the cnltures. 
The original properties of the milk are fully re- 
tained after treatment with nitral. Meat can also 
be preserved in the same way as milk. Mea^ of 
the most varied kinds after treatment with nitral 
at 33 atm. pressure, all kept for at least a month 
at 18° C.— H. C. R. 

Jams; Detection of apple juice in . O. F. 

Muttelet. Ann. Falsif., 1922, 15, 196 — 200. 

The acidity of red and black currants, raspberries 
and strawberries is due to the presence of citric 
acid, that of apples and pears to malic acid; 
cherries also contain malic acid. It is proposed to 
base the detection of apple juice in jams made with 
the first-mentioned fruits on the determination of 
the quantity of malic acid in the mixture. One 
hundred g. of the sample is warmed with 50 c.c. 
of water, cooled, treated with 150 c.c. of alcohol, 
then diluted with water to 300 c.c., and filtered 
after some hours ; if the filtrate is highly coloured 
it must be decolorised with well-washed charcoal. 
The total acidity is titrated in a portion of the 
filtrate; another portion of 100 c.c. is mixed with 
200 c.c. of 95% alcohol, neutralised by the addition 
of the required quantity of N fl potassium 
hydroxide solution, and dO c.c. of 5% barium 
bromide solution (in alcohol) is add^. After 
a few hours the precipitate of barium citrate and 
malate is collected on a filter and washed with 80^ 
alcohol until free from soluble barium salts. It is 
then washed with water into a flask, the volume 
made up to 100 c.c., the mixture heated at 100° C. 
for 1 hr., cooled, filtered, and the filtrate treated 
with 50 c.c. of 95% alcohol; barium citrate is pre- 
cipitated and is collected on a filter. The filtrate 
from this precipitate is evapora^d to 60 c.c., 
cooled, and treated with 25 c.c. of alcohol ; the last 
traces of barium citrate are thus precipitated and 
are collected. The filtrate is then evaporated to 
25 C.C., cooled, and 50 c.c. of 95% alcohol is added; 
the precipitated barium raalate is collected, washed 
with 66% alcohol, then dissolved in water and the 
barium precipitated and weighed as barium sul- 
phate. Barium sulphate x 0*574 =malic acid. 
Apple and quince jellies examined by this method 
yielded 0'172— 0'310% of malic acid, but the 
presence of this acid was not detected in currant 
and raspberry jams. — ^W. P. 8. 

Peefin^’ Study of the relation of and acidity 

in jelly making. L. Singh. J. Ind. Eng. 

Chem., 1922, 14, 710—711. 

The effect of acid concentration on the amount of 
sugar required to produce the “jellying ” of fruit 
juice is considerable, an increase from 0*05 to 
2*05% of ^id reducing the sugar required by over 
30%. If jelly is prepared below 65% sugar con- 
centration the product and container must be 
pasteurised. Within certain limits the higher the 
amount of pectin in the juice the lower is the 
quantity of sugar needed to produce a jelly. If 
much more than 2% of pectin be used the excess 
sraarat^ ^and remains inactive on the surface. 
Was^.e lemon peels from citric acid factories were 
found to be extremely rich in pectin. — A. G. P, 


Patent. 

Iron and other magnetiadly permeable metak' 

■ Apparafus for separating from, fi&uty grain 

the like, F. King. E.P. 188,940, 4.6.21. ’ 


XIIB.-WATEB PUBIFICATION; SANITATION. 

Tubercle bacillus; Action of tribromoxylenol on 

. T. Duboc. Comp tea rend., 1022, 175, 

326—328. 

TniDEOMOXYLENOii, added to emulsions of tubercle 
bacilli, caused the separation of the organisms io 
a layer at the surface of the liquid, and their 
gradual disappearance, leaving the liquid perfectly 
clear. Bovine, avian, and human organisms were 
examine<), and the time of final disappearance was 
found to vary with the strain, and previous 
treatment. {Cf, J.C.S., Sept.) — A. G. P. 

Patents. 

Deaerating of liquids [hoUer-feed watery ; Seating 

and . D. B. Morison. E.P. 183, 5M, 15.4.21. 

In a method of deaerating liquids by heat treat- 
ment {cf. E.P. 173,524; J., 1922, 193 a), the 
deaeration effect is enhanced by re-circulating the 
warm deaerated liquid after mixing it with the 
inflowing liquid of lower temperature and higher 
aeration. — J. R. 

Sewage water; Apparatus for the treatment of 

. V. Lamy. E.P. 167,504, 8.8.21. Conv., 

7.8.20. 

The sewage is fed to the bottom of a tank through 
a “ trompe-blowing device (water-jet pump), 
and, together with the entrained air, rises iii a 
tube surrounding the fall tube of the pump, and 
overflows into a space enclosed by a cylindro- 
conical bafile concentric with the tubes. After 
flowing under the lower edge of the baffle, the 
liquid rises in the space between the bafiic and 
the wall of the tank and is discharged. The tank 
is provided at the bottom with an outlet for settled 
sludge. In its passage through the apparatus the 
sewage is strongly aerated and agitated in the 
presence of the fine particles of sludge, whereby the 
major portion of the colloidal substances present 
is precipitated. The space between the tube and 
baffle is of such size that the time of circulation 
of the sewage corresponds to the time necessary 
for fermentation to be completed. — J. R. 

Purification of [phenoU‘]contawAnated liquors. 
The Koppers Co., Assees. of R. L. Brown. E.P. 
161,976, 11.4.21. Conv., 30.4.20. 

The waste liquor from ammonia stills, or other 
liquor containing phenol, is passed through a 
settling tank and a filter containing iron oxide. 
A suitable filtering medium is spent blafit-furn.ice 
slag resulting from the treatment of mine water 
by the Heckman process. The still waste may be 
also treated for the removal of cyanogen com- 
pounds. It is then slowly passed through a filter 
composed of peat or other numus material mixed 
with coke so as to permit of free access of air and 
containing aerobic bacteria which oxidise the 
phenols and thiocyanates. In starting a filter the 
aerobic bacteria are supplied by means of activated 
sewage sludge or farmyard manure. About 80 /o 
of the filtrate is returned, so as to reduce the 
concentration in the filter to 1 — 2 parts per 10,000. 

— H. Hg. 

Arsenical dust; Production of . J. D. Riedej 

A.-G. G.P. 301,686, 3.7.16, 302,406, 8.9.15, and 
302,407 17.7.15. 

A MixTURB of arsenic oxides with alttminium, or a 



VoL Ko. 18 .] tX XX.^-ORGAN10 ra<H>DOTS ; UEDICINAL SUBSTANCES, AG. 


727 a 


niisture of aluminium with metallic oxides and 
substances containing arsenic, is ignited, and bums 
like thermite, with production of free arsenic, 
u'hich is immediately^ oxidised, and for^ a dense 
heavy fog, which rapidly settles. The mixture may 
be used for killing wild rabbits etc., its poisonous 
nature being increased by the addition of highly 
calcined almi sulphide, as when this is present, 
and the mixture is ignited, arsenites are formed, 
which are much more poisonous than the oxide. 
Xhe addition of ammonium chloride also increases 
the poisonous nature of the material, as arsenic 
chloride and hydride are then formed. — A. B; S. 

Disinfectants: Manufacture of . Ghem. Fabr. 

Griesheim-Elektron. 6.P. 354,593, 14.12.20. 

A TAB oil phenol or mixture of phenols, pure or 
mixed with neutral tar oil, is mixed with carbon 
tetrachloride and soap in such proportions that a 
fluid or semi-solid product is obtained, from which 
on treatment with water neither the carbon tetra- 
chloride nor the phenol or phenol and tar oil will 
separate. Glycerin or similar substances may also 
be added. The products, unlike lysol, are stable in 
presence of water containing lime. 

Treatment of sewage sludge. E.P. 183,180. See IIa. j 

I 

I 

XX.-OfiGAMlC PBODUCTS; MEDICINAL I 

SUBSTANCES: ESSENTIAL OILS. | 

/Lucuhin and sucrose^ Presence of in the seeds ; 

of Melampyrum arvense, Linn. M. Bridel and ; 
M. Braecke. J. Pharm. Chim,, 1922, 26, 129^—134. j 
The seeds of Melampyrum arvense contain in addi- i 
tion to the glucoaide, aucubin, which has previously j 
been found in the leaves and stems of this plant, | 
and which is hydrolvsed by emulsiu but not by 
invertase, a considerable quantity of a disaccharide, i 
hydrolysable by invertase and giving polarisation ' 
figures closely corresponding to those of sucrose. 
Aucubin, isolated from the alcoholic extract, was 
obtained in colourless needles, m.p.' 181° C., ai,= 
-174'85°. When hydrolysed by emulsin or sulphuric 
acid a black insoluble product is formed, which is 
characteristic of this glucoside, and also of rhin- 
anthiii, a glucoside occurring in Rhinanthus Crista^ 
Qalli, Linn., and it is possible that the two sub- 
stances may be identical, — G. F. M. 

hofcrulic acid; New syntheses of . F. Mauthner. ! 

J. prakt. Chem., 1922, 104, 132 — 136. 

IsoFERULic acid (3-hydroxy-4-methoxycinnamic acid) 
has been sjmthesised by reducing 4-mcthoxy- 
3-nitrocinnaniic acid to 4-methoxy-3-aininocinnamic 
acid, m.p, 179° — 180° C., and then replacing the 
amino group by hydroxyl. Another synthesis is 
from isovanillin, prepared by partial methylation 
of prqtocatechuic aldehyde, by condensation with 
malonic acid in acetic acid solution. Carbon di- 
•oxide is lost spontaneously, and isoferulic acid is 
formed. {Cf. J.C.S., Sept.)— W. O. K, 

Mellitic acid, pyromellitic acid, and their produc- 
tion from carbon by oxhiation. E. PhWippi. 
Annalen, 1922, 428, 286—287. 

An introduction to the accompanying papers {cf. 

in/ra).~0. K. I. 

acid, pyromeUitie acid, and their produc- 
tion from carbon by oxidation. I. Oxidation of 
carbon by nitric acid. E. Philippi and G. Rie. 
Annalen, 1922, 428, 287—295. 

purification of the crude product of this 
reaction is a diflScult matter, and tne chief vaiue of 
process lies in the fact that pyromellitic acid 


can be obtained in 30% yield from the cmde pro- 
duct by heating with sulphuric acid and bisulphate. 

— C. K. I. 

Mellitic acid, pyromeUitie acid, and their jproduc- 
tion from carbon by oxidation. II. Oxidation of 
carbon by sulphuric acid. E. Philippi and B. 
Thelen. Ann^en, 1922, 428, 296 — 300. 

Fob the preparation of pyromellitic acid, finely 
powdered wood charcoal (100 g.), commercial sul- 
phuric acid (1200 g., sp. gr. 1'76 — 1*80), and on© 
globule of mercury, are heated during 3 hours to 
250° C-, during a further half-hour to 295° C., and 
then gradually to 315° C., at which temperature the 
mass is maintained until frothing ceases. The 
product is then distilled from a retort with the 
addition of 30 — 40 g. of potassium bisulphate, the 
pyromellitic anhydride l^ing collected in water. 
The yield of pyromellitic acid is 6 — 7 g. (Cf. J.C.S., 
Sept.V-C. K. I. 

MeUitic acid, pyromellitic acid, and their produc- 
tion from carbon by oxidation. III. Synthesis of 
pyromellitic acid from commcTcial xylene. E. 
Philippi, R. Seka, and N. Froeschl. Annalen, 
1922, 428, 300—306. 

CouMEBCiAL xylene is converted by means of acetyl 
cMoride and aluminium chloride into a mixture of 
acetylxylenes, which are reduced to ethylxylenes. 
These are re-acetylated in the same manner, and the 
mixture of acetylethylxylenes reduced to diethyl- 
xylenes, which on oxidation by nitric acid give 
pyromellitic acid. (Cf. J.C.S. , Sept.)^C. K. I. 

[Faffy] acids of low molecular weight; Catalytic 

Jec(/7npo5ift07i of . A. Mailhe. Bull. Soc. 

Chim., 1922, 33, 681—687. 

Acetic, isobutyric, butyric, isovaleric, and pelar- 
gonic acids were heated to about 600° C. in contact 
with copper-aluminium and the resulting products 
examin^. Carbon monoxide, carbon dioxide, 
methane, and hydrogen w’ere produced in different 
proportions in each case. With the exception of 
acetic acid, each substance also yielded some other 
paraffins and some olefines. With the acids of higher 
I molecular weight, liquid products were also ob- 
! tained; this was most marked in the case of pelar- 
i gonic acid. It is shown that in each case 
I the corresponding ketone (acetone, isobutyrone, 
j butyrone, isovalerone, nonylone) is an intermediate 
j product and by its decomposition forms certain of 
i the end products. — H. J. E. 

Trimethylene isomerism. Velocity of ring fission 
in gases. M. Trautz and K. Winkler. J. prakt. 
Chem., 192*2, 104, 53—79. 

AIeasttreiie^ts have been made of the reversible 
reaction, propylene^trimethylene. The mixture 
obtained by passing pure trimethylene or propylene 
through a tube at a definite temperature of about 
600° or 700° C. was analysed by finding the density 
of the product in the liquid stqte at -79° (cf. 
supra). The result had to be corrected for the 
polymerised material also formed. The equilibrium 
mixture consists very largely of propylene. The 
isomerism of trimethylene to propylene is uni- 
inolecular, and its spe^ is intluenced by the shape 
of the containing vessel and the material of which 
it is made, though these effects decrease in magni- 
tude with rise of temperature. The heat of the 
reaction at 550°— 650° C. is calculated to be 
63900 cals. At higher temperatures the reaction 
proceeds further, and carbon, methane, and 
hydrogen are formed from propylene. — ^W. O. K. 

Terpin; Identification of in a compUx 

mixture. Denigbs. Bull. Soc. Pharm. Bordeaux, 
1922, [2]. Ann. Chim. Anaiyt., 1922, 4, 239 — 241. 
Thb presence of terpin in a complex powder was 
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formaldehyde; Uanvfactwe of — — . The Barrett 
iCo., Afflees. ot G. C. Bailey and A. B. Graver. 
E.P. 163,980, 16.3.21. Oonv., 26.6.20. 

ggB Ti.B.P. 1,383,059 of 1921 j J., 1921, 637 A. 

Silver alcoeoli; Frocese for production of with 

aid of organic bodice, Soc. Ghim. TTsinee du 
Bfaone. E.P. 173,733, 2.0.21. Oonv., 6.1.21. 

Sek tJ.S.P. 1,413,161 of 1922; J., 1922, 438 a. 

Vinvl halides; Manufacture of . H. Plauaon. 

0.S.P. 1,426,130 8.8.22. Appl., 13.1.21. 

Si!E E.P. 156,117 of 1920; J., 1922, 436 a. 

phoiphoric esters; Here Uguid and processes of 

making same. New mixed phosphoric esters and 
processes of making same. A. L. Las^ and 
H. H. 0. Prillwitz, Assra. to Chem. Fabr. Gries- 
hcim-Elektron. U.S.P. 1,425,392-3, 8.8.22. 

Appl., 12.4.21. 

Shi E.P. 181,835 of 1921; J., 1922, 647 a. 


XXI — PHOTOGBAPHIC MATEBIALS AND 
PBOCESSES. 

Patents , 

Photography; M-ulticolour seretnt jor . J. H. 

Christensen. E.P. 163, 3U, 12.3.21. Conv., 15.5.20. 
Decrease in brilliancy and clearness on mordanting 
the dyes of a multicolour screen is avoided by ^ 
comminuting emulsifying) liquids containing i 

^je and mordant in such a form that precipitation 
does not take i)lace, so that mordanting occurs only 
after the particles of liquid have been applied to 
the underlayer and dried. The underlayer consists i 
of a basic cellulose derivative, such as cdlodion ' 
containing a little soap. — W. C. 

I 

Colour liinetnaiography . R. 0. P. Humpherv and ' 
C. H. Friese-Greene. E.P. 183,150, 4.11,21. 
DiiFKRENT sections of panchromatic or colour- 
sensitive film are exposed alternately through a 
special moving shutter to ivhite light with a colour 
phase on the blue side of the spectrum and to ' 
coloured light on the red side of the spectrum. 
The area of the colour phase is less than that of 
the white light, and the density of the red colour 
filter should preferably diminisii from one end of 
the filter to the other. — W. C. 


Tricolour photography; Method of producing 

photographic plattt for indirect . E. A. 

Lage. E.P. 188,189, 19.3.21. 

Three silver halide emulsion films, each sensitised 
for different spectrum colours, are superimposed 
directly upon each other and brought into optical 
contact by expressing the intervening air from 
between the films by the pressure of spring- 
actuated or yielding rollers, — ^W. C. 


I^hotographie plaice; Frocccs for preparation of 

H. Schreiber. G.P. 350,658, 24.5.21. 

Plates which can be developed in fairly bright 
J ^^bhout treatment with an aqueous solution 
01 desenaitiser are prepared by treating the dry, 
exposed plat^ before development, with an elcoholrc 
solution of Phenoaafranine. On drying, a thin 
mm of desensitiser forma on the surface, and on 
contact with water it reacts with the silver bromide 
J.“.bhe film. The sensitireneas of the plate is so 
reauced that further treatment can be carried out 
moderately bright light.— W, 0. 


Photo^aphic matcrUA far produttwn of positx 
ri- Schreiber. G.P. 850,&9, S4.5.91. 

^ silvbb-bhulsion layer, the sensitiveness 


by addition of desensitisers is 
suitable support (glass, ceUuloid, or 
coating is placed a transferable 
emulsion coating of high sensitiveness. The com- 
bination is fijpwed and the upper film can he 
developed without the lower layer being affected 
Froin the negative so obtained, a positive is pro- 
duced in the lower coating by a second exposure, 
ana the two films are then separated.— W, C. 

Multicoloured screen-phzies ; Proces$ for the prepa^ 

To a film support covered with a gelatin layer a 
^ting is applied warm, in the form of lines. The 
him is hardened and coloured in the free spaces 
the surface is treated with formalin, ferric chloride 
or aluminium acetate; the cover film is then washed 
ott and the process repeated for the other colours 
Erinting-o^il colours, removable by benzene, are 
used for the cover layer. The screen on a celluloid 
base IS coated with a colour-sensitive emulsion, 
and IS then ready for use. — W. C. ’ 


IFhotographic] iramfer films. Farbenfabr. vorm 
t. Bayer und Co. G.P. 351,904, 13.8.20. 

is coated with hardened gelatin or other 
colloid (glue, fish-glue, casein), and a rubber film, 
and then with a photographic emulsion, eo that 
the microscopic projecting fibres of the paper 
cause the transferable film to adhere in the 
developing fixing and washing baths. The paper 
IS exposed, fixed and washed like an ormnary 
plate. After drying, the negative is cut round the 
edges and one corner is cracked, after which it 
becomes detached from its support, and can he 
easily removed. For hardening the gelatin, 
formalin or potash alnm can be used in addition 
to chrome alum. — W. C. 


[Photographic} brown-tone prinfing-out emulsions. 

Farbenfabr. vorm. F. Bayer und Co. G P 

351,905, 8.3.21. 

Bbown tones are obtained by adding an element of 
the sulphur group to the prepared emulsion and 
fixing in an ordinary" acid fixing bath. In the case 
of collodion emulsions a solution of sulphur in 
carbon tetrachloride is added; to gelatin P.O.P. 
emulsions is added a solution of sulphur in carbon 
tetrachloride together with an oil. Selenium and 
tellurium have the same action. — W. C. 


Tungstic acid; Production of non-phosphorescent, 

highly fluorescent compounds of [for X-ray 

photography}. E. Tiede. G.P. 353,075, 14.5.33. 
Non-phosphorescent, highly fluorescent compounds 
of tungstic acid, particularly alkaline-earth com- 
pounds, are prepared by using tungstic acid of 
nigh purity, made by repeatedly crystallising 
ammonium paratungstate, and precipitating with 
pure nitric acid. By the use of non-phosphorescent 
compounds intensifying screens are obtained which 
are superior to those ordinarily used both for visual 
examination and for the production of radiographs. 


—A. B. 


[Phofoffraphic] transfer films; Process for prepara- 
tion of . Mimosa A.-G. G.P. 364,294, 21.9.20. 

On a temporary support is laid a collodion film con- 
taining rubber or resins, to which the sensitive 
emulsion is applied either directly or with a rein- 
forcing layer. By this method gelatin, baryta, 
cellulose-ester film, etc. can be used as substrata 
instead of rough paper. — W. C. 


[Phofojraphic] fixing-bath; Segeneration of . 

P. OrywaU. G.P. 354,295, 29.4.19. 

MoLsevtAB quantities of alkaline-earth sulphides 
and anhydrous sodium carbonate, together with 
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2 — 5% of paraformald^iyde u'e added to tlie fixing* 
bath, in amount corresponding to the silver oontwt 
of the latter. !nie silTer is precipitated and' the 
bath regenerated. This metnod niis adrantages 
over the use of sodium sulphide.^W. G. 

Colour-photography: Procets for atomuitig eoUoidi, 
with exception of eoaps, free from, bubhle$f for 

preparation of colour screens for use in . M. 

Obergassner. G.P. ^4,389, 7.5.14. 

Colloid solutions are atomised by means of such 
gases or vapours as are soluble in the colloid or 
colloid solution. — ^W. C. 

Photographic plates, K. 'Wiebking. G.P. 354,432, 
15.2.21. 

To the glass side of plates is applied a coating con- 
taining a desensitiser, such as Safranine, the coat- 
ing being soluble in cold water, or capable of 
yielding up the desensitiser to water. IMien the 
Safranine has dissolved the exposed plates can be 
developed in bright yellow light. — W. C, 

XXII.-EXPLOSIVES: MATCHES. 

Patents. 

4Jellulosic colloids; Method of controlling the 

stabiliser content of , G. Rocker, Assr. to 

E. I. <lu Pont de Nemours and Co. U.S.P. 
1,424,212, 1.8.22. Appl., 17.12.20. 

The colloid is washed with a solution containing 
the stabiliser and afterwards with a liquid in 
which the stabiliser is insoluble, hut which is 
miscible with the solvent in which the stabiliser 
is dissolved. — H. C. K. 

(Cartridge for blasting with liquid air and process 
for producing the same. A. Kowastch. U.S.P. 
1,424,488, 1.8.22. Appl., 19.7.20. 

’Peat is combined with the usual components of a 
-cartridge for blasting with a liquefied gas. 

— H, C. R. 

.“Solvents; Recovery of — — from the raw material 
for smokeless powder etc. Westfalisch-Anhalt- 
ische Sprengstoff A.-G. G.P. 307,077, 26.9.17. 
Thb material is stored with charcoal. The volatile 
solvents are absorbed by the charcoal and can be 
recovered from it by known distillation processes. 
The process has the advantage of great simplicity. 

— H. C. R. 

Nitrocellvlose ; Process for dissolving . Koln- 

Rottweil A.-G. G.P. 352,905, 27.11.18. 

Mixtuileb of benzene with methyl alcohol, to wliich 
in certain cases small quantities of gelatinising 
agents, such as acetone, amyl acetate, pyridine, and 
nitrobenzene, are added, are used instead of the 
customary henzene-alc<diol mixture. The above 
gelatinising agents may also be added to mixtures 
of benzene and ethyl alcohol^ after which nitro- 
cellulose can be completely dissolved in the mix- 
tures. These solvents are of value in the manu- 
facture of powders and of artificial silk. — H. C. R. 

Detonating caps for mining and military purposes; 

Process for the manufacture of , W. 

Friederich. U.S.P. 1,424,462, 1.8.22. Appl., 
15.12.20. 

See E.P. 138,083 of 19^; J., 1921, 100 a. 


XXUL— ANALYSIS. 

Nephelectrometer ; The . I. N. Kugclmass. 

Comptes rend., 1922, 17S, 343 — 345. 

Changes in the degree of aggregation of a colloidal 
jBolutior. may be observed by determining the varia- 


tions in its degm of transpnfency. The apparatus 
consists essentially of three parfa;— an electric 
. lan^, a vessel to contain the solution, and a thermo, 
pile. The lamp, which giyes weak but constant 
iilumination, is placed in if iMtal box, the interior 
of which is blackened, an^ when coloured solutions 
are being examined the light u filtered to render it 
monochromatic. A lens is’ interposed between 
lamp and solution to obtain a paraUel beam. The 
vessel containing the solution has parallel sides 
which are provide with circular transparent areas 
throngh which the light may pass. An aperture 
fnmish^ with a ground stopper serXes for the in. 
troduction of the solution to be examined. The 
diameter of the sensitive portion of the thermo, 
electric cell is of the same size as tha transparent 
portion of the vessel. The apparatus is stan- 
dardised by filling the vessel with distilled water 
and determining the number of seconds required 
to obtain a deviation of tbe needle of a millivolt- 
meter through 100 divisions. The colloidal solution 
IS then placed in the vessel, and the deviation of 
the needle for the same number of seconds is noted 
The variation in transparency can thus be 
measured quantitatively. — J. E. 

Extraction, medium [e.g., ether']; Becovery of a 

volatile in laboratory practice. A B 

Pichler. Chem.-Zeit., 1922, 46, 698. 

If a large bulk of material has to he extracted with 
ether, or other expensive solvent, an economy is 
obtained by placing a thimble with its contents 
after extraction, in a boiling tube and substitutini; 
this for the flask of a Soxhlet containing a fresh 
thimble. After boiling for 10 mins, in a water 
bath tbe ether contained in the residue has alt 
passed up into the fresh material and the extracted 
thimble can he removed and dried. — C. I. 

Titration of acidt and haies. J. L. Lizius ard 
N. Evers. Analyst, 1922, 47, 331—341. 

The theory of titration is outlined and the depend- 
ence of the hydrogen ion concentration of the c.id 
product on the nature of the salt formed is ex- 
plained. A list of newer indicators with their 
colour changes and the range over wliicli tl.ey 
are applicable is given, and four mixed indic'.mrs 
are suggested. A table of common titrations 
showing the hydrogen ion concentrations at the 
end-points, suitable indicators, and the colours ob- 
tained at the end-points is also given. By 
titrating to a definite shade of colour instead of 
to the colour-change of the indicator, an increase 
in the accuracy of titration results, and certain 
titrations are made possible which are imprac- 
ticable by ordinary methods. — H. C. R. 

Electrometric titrations xoith mercuric perchlorafe. 
I. M. Kolthoff. Z, anal. Chem., 1922, 61, 332- 
343. 

Electbohetbic titration with mercuric perchlorate 
solution affords a trustworthy means of deter- 
mining chlorides, iodides, bromides, thiocyanates, 
cyanides, ferrocyanidcs, formates, acetates, mono- 
chloroacetates, lactates, benzoates, and salicylates; 
in the cases of chlorides, iodides, and bromides the 
end-point is very sharp, even in ver.y dilute solu- 
tion, but the method is not applicable to mixtures 
of these salts. The method cannot be used for the 
determination of trichloroacetates, owing to the 
ready hydrolysis of the mercury comronnd formed, 
nor is it applicable' to the salts of polybasic aliphatic 
acids. The mercury perchlorate solution used is 
prepared by neutralising perchloric acid with pure 
mercuric oxide; when all the perchloric acid has 
been neutralised the solution on treatment with an 
excess of sodium chloride is neutral towards di- 
methyl-yellow (dimethylaminoanobenzene). 
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Gold; Estimation of small quaniitiss of , as 

coUoidal gold^ hy the colorimetric method, J. A. 
Muller and A. Foix. Bull. Soc. Chim., 1922, 33, 
717—720. 

The gold to be estimated should have been pre- 
viously separated from other metals ; a brief account 
of the methods of separation used by the authors is 
given. It is then dissolved in aqua regia, the excess 
of the reagent evaporated, the solution diluted to 
a concentration not exceeding 1 /40 rag. per c.c. and 
reduced by formaldehyde in presence of alkali. It 
is essential that the particles in the two solutions 
to be compared should be of the same size ; this con- 
dition is satisfied if reduction is carried out in 
identical circumstances. The authors’ results are 
reliable in the case of gold separated from arsenic, 
antimony, tin, molybdenum, and tungsten, but not 
in that of gold separated from vanadium. — H. J. E. 

phosj^horus in minerals and coke ash; Colorimetric 

estimation of . G. Misson. Bull, Soc. Cliim 

Belg., 1922, 31, 222—225. 

One g. of the mineral is dissolved in 10 c.c. of 
nitric acid and 30 c.c. of hydrochloric acid, the 
solution is evaporated to dryness, the residue dis- 
solved in concentrated hydrochloric acid and 
treated with successive quantities of pure nitric 
acid until free from all traces of chlorine. The 
residue is finally dissolved in 25 c.c. of nitric acid 
(sp. gr. 1’20), and the solution treated with 10 c.c. 
of permanganate solution (8 g. per litre) and boiled 
for 2 mins. Any precipitated manganese oxide is 
dissolved by adding 10 c.c, of a solution of sodium 
peroxide in nitric acid (40 g, of peroxide in 1 litre 
l!9 acid), 10 c.c, of ammonium vanadate solution 
is added and, after boiling, 10 c.c. of ammonium 
molybdate. The colour {produced is compared with 
a standard. Modifications of the method are 
Uded for minerals having a phosphorus content 
above 0‘2% and also for coke ash. Comparison 
of the results with those obtained by gravimetric 
methods shows that the colorimetric method is 
reasonably accurate, especially in the case of small 
percentages. — H. J. E, 

Hydrogen; Estimation of — — - and its separation 
from gaseous paraffins by means of palladiovs 
chloride. J. A. Muller and A. Foix. Bull. Soc. 
Chim, 1922, 33, 713—717. 

Tee gaseous mixture containing hydrogen is placed 
ill a small flask over water and brought into con- 
tact with 138 mg, of pailadious chloride dissolved 
ia 1 c.c. of water for each 15 c.c. of hydrogen pre- 
sumed present. The whole is heated to 50*^— 60° C. 
until absorption of the hydrogen is complete, the 
vessel being shaken from time to time in order to 
dislodge the particles of precipitated palladium 
from the surface of the liquid. Heating is con- 
tinued untill no further deposition of palladium 
occurs; the time required for complete absorption 
IS about a week. The palladium is collected and 
weighed; a correction for occluded hydrogen must 
be made, and it is stated that 0 24 c.c. of hydrogen 
3t 0° C. and 760 mm. pressure corresponds to 1 mg. 
of Precipitated palladium. Experimental data are 
given for pure hydrogen and mixtures of hydrogen 
with methane and ethane respectively. — H, J. E. 

See also pages (a) 697, Efficiency of steam-pipe 
(Jakeuian), 69^, Volatile matter in coal 
(Oeville). 699, Volatility of oils (Matthis). 706, 
promide in potassium iodide (Grossmann) ; lodates 
potassium iodide (Lachartre); Sulphides (Bud- 
nikow and Krause); Iron and aluminium in 
Phosphates (Nydegger and Scliaua). 707, Monazite 
eager and Christin). 713, Ferro-titaninm 
tyrandjean). 71^ Sodium in ahtminium and 
wwjna (Geith); Tin in alloys (Nagel); Gases in 
^^tals (Simons). 718, Sulphuric acid reaction for 


liver Otis (Drummond and Watson). 725, Starch in 
^wers* grams (Weiss); Milk analysis (Liihrig). 
7^, Apple juice m jams (Muttelet). 727, Terpin 
(Denigfes). 

Patents. 

Gas calorimeters. Igranic Electric Co., Ltd. From 
The Cutler-Hammer Mfg. Co. E.P. (a) 183 408 
and (b) 183,409, 7.4.21. ’ 

(a) In gas callorimeters in which a stream of a test 
gas is burned in heat-exchanging relation with a 
stream of cooling fluid, error due to loss of heat 
during the heat exchange is eliminated by causing 
the stream of cooling fluid after it has absorbed heat 
liberated by the combustion of the test gas to flow 
in heat-exchanging relation with the incoming 
stream of cooling fluid before or during such absorp- 
tion of heat, whereby the stream is preheated. 

(b) In gas calorimeters in which electrical resistance 
thermometers are subjected to temperatures the 
difference between which varies according to the 
heating vailue of the combustible gas employed, the 
temperature coefficients of resistance of the ther- 
mometers are adapted to vary according to the 
respective temi>eratur€s so that a constant relation, 
independent of the temperature at which the test is 
carried out, is maintained between the resistances 
of the thermometers, for a constant heating value 
of the combustible gae. Thus the resistance ther- 
mometers may be constructed of suitably propor- 
tioned sections of nickel and copper wires. 

— J. S. G. T. 

Gas blowpipe burners [for use in laboratories, efc,]. 
H. G. Becker. E.P. 183,563, 23.4.21. 


Patent List. 

The dates given in this list are. in the case of Applica- 
tions for Patents, those of application, and in the case of 
Complete. Speci^ations accepted, thoee of the OfBcial 
Journals m which the acceptance is announced. Complete 
Specifications thus advertised, as accepted are open to 
inspection at the Patent Office immediately, and to opposi- 
tion within two months of the date given; they are on 
sale at Is. each at the Patent Office. Sale Branch. Quality 
Court Chancery Lane. London. W.C. 2. 15 days after the 
date given. 


I.— GENERAL; PLANT; :\IACHINERY. 
Applications. 

Bader, and British Cellulose and Chem. Manuf. 
Co. Separation of liquids from mixtures. 24,128. 
Sep. 6. 

Buckley and Harvey. Centrifugal drying- 
machines. 23,946. Sep. 4. 

Duckham, and Woodall, Duckham, and Jones, 
Annular muffle furnaces or ovens. 24,045. Sep. 5. 
Fraser. 24,313. See II. 

Hansen. 23,441. .See VII. 
lonides. jdixing machines. 24,423. Sep. 8. 
Jamieson. Apparatus for emulsifying liquids etc. 
23,282. Aug. 28. 

Lambert and Reed. i\lixing machine. 23,758. 
Sep. 1. 

Afark.s (Raymond Bros. Impact Pulverizer Co.). 
Pulverising .apparatus. 23,451. Aug. 29. 

Millikon, Apparatus for extracting dust and 
fume from gases. 24,179. Sep. 6. (U.S., 6.9.21.) 

Povey. Machines for disintegrating and emulsi- 
fying. 23,921. Sep. 4 

Renault. Centrifuges. 23,462. Aug. 29. (Fr., 

7 . 3 ,^.) 

Rigby. Heating liquids or admixed solids and 
liquids in evaporative treatment. 23,911. Sep. 4. 

Salerni. Apparatus for purifying g«ses etc. 
23,581. Aug. 30. 
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Salerni. Distilling, heating, codling, drying, 
eraporating etc. liquids. 23,583. Aug. 30. 

CouFLsiE SpBciriCAiioMa Acoefted. 

14,078 (1921). Welford. Cleansing and/or 

humidifying apparatus for air or other gases. 
(184,871.) Sep. 6. 

14,152 (1921). Wade (Union Trust Co.). Re- 
generativo furnaces. (184,877.) Sep. 6. 

22,785 (1921). Oehm. Furnaces. (185,320.) 

Sep. 13. 

23,575 (1921). Faber and Briscoe. Rotary kilns. 
(185,327.) Sep. 13. 

26,584 (1921). Zynkara Co., and Cross. Compo- 
sitions for preventing corrosion and removing in- 
crustations in boilers etc. (185,035.) Sep. 6. 

26,717 (1921). Clark, Dawson, and Dawson. 
Apparatus for pulverising, mixing, and grading. 
(185,037.) Sep. 6, 

20,130 (1922). L’Air Liquide. See VII. 


II.— FUEL; GAS; MINERAL OILS AND 

WAXES; DESTRUCTIVE DISTILLATION; 

HEATING; LIGHTING. 

Apppications. 

Alexander (U.S. Gasoline Manuf. Corp.). Pro- 
ducing hydrocarbon compounds. 23,289. Aug. 

Alexander. Motor spirit for internal-combustion 
engines. 24,340. Sep. 8. 

Barker, Broadhead, and Hunt. Manufacture of 
combustible gases. 23,761. Sep. 1. 

Barrett Co. Manufacture of coke. 23,963. 
Sep. 4. (U.S,, 2.11.21.) 

Beasley. 23,620. See XXIII. 

Diamond. Motor spirit. 24,286. Sep. 7. 

Engel and Masson. Clarifying and refining 
crude oils. 23,529. Aug. 30. 

Farbenfabr. vorm. P. Bayer u. Co. Absorbing 
ethylene and its homologues. 24,410. Sep. 8. 
(Ger., 9.9.21.) 

Farbw. vorm. Meister, Lucius, u. Briining. Manu- 
facture of methane. 23,561 and 23,674. Aug. 30 
and 31. (Ger., 4.10.21.) 

Fraser. Gas-washing apparatus. 24,318. &p. 8. 

Hackford. Manufacture of gas from oil and 
utilising resulting gas. 23,572. Ang. 30. 

Laing and Nielsen, Distillation of carbonaceous 
etc. materials. 23,796. Sep. 1. 

Meade. Gasification of coal. 23,398. Aug. 29, 

Neath. Manufacture of gas from coal and oil. 
32.869. Sep. 2. 

Tinker. Production of petrol etc. 24,062. Sep, 5. 

Complete Speciitcations Accepted 

6010 (1921). Reid. Production of gas and 
carbonaceous materials. (185,135.) Sep. 13. 

6274 (1921). Seigle. Apparatus for cracking 
hydrocarbon or other oils. (1^,140.) Sep. 13. 

14,276 (1921). UmpJeby and Powers. Gas 
generators and/or retorts. (184,887.) Sep, 6. 

15,066 (1921). Stenning, Beasley, and Minerals 
Separation, Ltd. Prodnetion of coal briquettes. 
(185,216.) Sep. 13. 

19,158 (1921). Lentz. Oven for semi-coking of 
fuels. (166,544.) Sep. 13. 

20,374 (1921). Ehlers. Refining mineral oils 
obtained from earth oil. (184,991.) Sep. 6. 


IV.— COLOURING MATTERS AND DYES. 
Appuoations. 

Tbom'|>son (Atack). Manufacture of azin^ and 
hydroazines of the anthraduinone aeries. 23,809. 
Sep. 2. 

Thompson (Klipstein and Sons Co.). Manufac- 
ture of sulphide dyestuffs and processes of dyeing 
therewith. 24,002. Sep. 5. 

Complete Specification Accepted. 

6063 (1921). Atack and Sontar. Anthraquinone 
dyestuffs. (185,137.) Sep. 13. 

V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applications. 

Delahaye. Manufacture of viscose. 23,657. 
Aug. 31. 

Mourlaque and Parent. Transforming vegetable 
matter into paper pulp. 23,671. Aug. 31. (Pr. 
1.9.21.) 

Perry. Treatment of materials containing cellu- 
lose. 23,295. Aug. 28. 

Planson’e (Parent Co.), Ltd. (Plauson). Treat, 
ment of cellulose etc. 23,808. Sep. 2. 

Reynard, Tapping, and Tbomley. Manufacture 
of cellulose. 23,421. Aug. 29. 

Ros, and Volos Manufacture. Treatment of 
fibrous material. 24,281. Sep. 7. 

Ryberg and Schaanning. Grinding paper pulp. 
24,321. Sep, 8. (Ger., 7.3.21.) 

Soc. do Stoarinerie et Savonnerie de Lyon. 
Manufacture of cellulose ether salts. 24,153. 
Sep. 6. (Fr., 29.7.22.) 

Vielle. Rendering materials waterproof. 24,206 

^iedie. Manufacture of tarpaulins, ropes, etc, 
24,207. Sep. 7. 


III.— TAR AND TAR PRODUCTS. 
Applications. 

Thompson (Klipstein and Sons Co.). Manufac- 
ture of derivatives of carbazols. 23,361. Aug. 29. 

Thompson (fflipstein and Sons Co.). Manufac- 
ture of p-dichWbenzenc. 23,362. Aug. 29. . 


Complete Specifications Accepted. 

14,033 (1921). Schulke. Production of woOl- 
like yarns from artificial threads. (167,458.) Sep. 6. 

18,462 (1921). Soc. du Feutre. Garrotting fur 
and hair. (167,748.) Sep. 13. 

19,951 (1921). Zellstoff-fabr. Waldhof, Hang- 
leitcr, and Clemm. Recovery of sulphurous acid 
and heat from the waste gases from pulp boilers. 
(167,171.) Sep, 13. 

VI.— BLEACHING ; DYEING; PRINTING; 

FINISHING. 

Applications. 

British Dyestuffs Corp., Green, and Saunders. 
Dyeing artificial silk etc. 23,543. Aug. 30. 

Calico Printers’ Assoc., and Fourneaux. Mercer- 
ising and finishing fabrics. 23,328. Aug. 

Thompson (Klipstein and Sons Co.). 24,U6e. 

See TV. 

Complete Spbcifioaiionb Accepted. 

14,441 (1921). Silbereisen. Apparatus for scour- 
ing, dyeing, etc. fabrics in the piece in continuous 
process. (176,306.) Sep. 6. , 

21,557 (1921). Calico Printers’ Ass«., a™ 
Nelson. Printing textile fabrics. (185,007 .) Sep. o- 

VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications . 

Belton and Dempster. Effluent value for ammowa 
liquor etc. plant. 23,264. Aug. 28, , 

Carpmael (Buckman). Titanium complexes an 
method of producing same, 23,427. Aug. z9. 
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Oermot. Manufacture of oxide of antimony. 
24,362. Sep. 8. 

Goodwin. Manufacture of oxides of nitrogen and 
nitric acid. 34,008. Sep. S. 

Hansen.' Treatment of containers etc. of iron for 
nianufacttlTe of sodium peroxide. 23,441. Aug. 29, 

Jacobson. Manufacture of anhydrous metal 
chlorides. 23,473. Aug. 30. (U.8.. 31.6.22.) 

Price. Chemical compound. 24,315. Sep. 8. 

Bawson. Treatment of hydromagnesite. 23,419. 
Aug. 29. 

Co)cn.ETE Specifications Accepted. 

6615 (1921). Amer. Zeolite Corp. Preparation 
of artificial base-exchanging bodies. (159,196.) 
Sep. 6. 

14,0^ (1921). Soc. Anon, de Produits Chim. 
Etabl. Maletra. Continuous production of 
sulphates. (163,706.) Sep. 6. 

14,459 (1921). Casale and Leprestre. Apparatus 
for the catalytic synthesis of ammonia. (185,179.) 
Sop. 13. 

16,619 (1921). Wiilderman. Processes and cells 
for electrdytiic decomposition of alkali salts. 
(184,938.) Sep. 6. 

18,805 (1921). Schmiedel. Manufacture of 

sulphuric acid. (184,966.) Sep. 6. 

4435 (1922). Blanc. Separation of chlorides of 
aluminium and potassium present in solutions 
obtained in treating leucite. (176,770.) Sep. 13. 

13,466 (1922). Carteret and Devaux. Production 
of crystalline titanium oxide. (185,374.) Sep. 13. 

20,130 (1922). L’Air Liquide. Separating the 
elementary constituents of air or other gaseous 
mixtures. (184,454.) Sep. 13. 


VIII.— CLASS; CERAMICS. 
Application. 

Crace. Separation of micaceous etc. material 
from china clay. 23,318. Aug. 28. 

CoKPLEiB Specification Accepted. 

14,189 (1921). Plauson’s (Parent Co.), Ltd. 
(Plauson). Refining clay, especially china clay. 
(184,880.) Sep. 6. 


Golby (Nelson). Soldering metals. 23,522. 
Aug. 

Hansen. 23,441. See VII. 

Heenan. Electrolytic systems for preventing in- 
crustation and corrosion of metals. 23,684. Aug. 31. 

Herbert. Testing hardness of metals etc. 24,200. 
Sep. 7. 

Leggo. Furnaces etc. for ore roiasting etc. 
24,059. Sep. 5. (Australia, 19.12.21.) 

Saltrick. Alloys. 24,119. Sep. 6. 

Saltrick. Metals and alloys. 24,120. Sep. 6. 

Vautin. Production of copper. 24,288. Sep. 7. 

Vivian. Treatment of ores etc. by flotation. 
23,784. Sep. 1. 

Complete Specifications Accepted. 

11.310 (1921). Rogers (Calorizing Corp. , of 
America). Furnace particularly for calorizing 
metals. (184,839.) Sep. 6. 

11.311 (1921). Rogers (Calorizing Corp. of 

America). Metallic alloys. (184,840.) Sep. 6. 

11.786 (1921). Skelley, Merson, and Continuous 
Reaction Co. Manufacture of ferrotungsten and 
ferromolybdenum. (184,843.) Sep. 6. 

11.787 (1921). Skelley, Smith, and Continuous 
Reaction Co. Ferrous alloys. (184,844.) Sep. 6. 

15,179 (1921). Turner. Manufacture of carbon- 
free ferromolybdenum. (184,912.) Sep. 6. 

15,6.55 (1921). Cammell, Laird and Co., Allan, 
Hague, and Middleton. Cementation of iron, steel, 
and ferrous alloys. (184,920.) Sep. 6. 

15,968, 19,249, 20,938, and 33,100 (1921). Sul- 
man, TapHng, Perkins, and Picard. Treatment of 
ores containing copper silicate. (185,242.) Sep. 13. 

I 17,499 (1921). Carteret and Devaux. Treatment 
I of titanium ores containing iron. (184,948.) Sep. 6. 
i 18,034 (1921). Usines Metallnrgiques de la Basse- 
I Loire. Production of basic steel. (184,957.) Sep. 6. 
j 18,533 (1921). Barron and Barron. Annealing 
! and/or other heat treatment of metals. (185,277.) 

! Sep. 13. 

\ 21,662 (1921). Rnshen (A.-G. Felder-Clement), 

i Manufacture of tungsten carbides without free 
I carbon for use as tools etc. (185,313.) Sep. 13. 
i 22,216 (1921). Mulligan. Readily fusible alloys, 
i (185,012.) Sep, 6. 


IX.— BUILDING MATERIALS. 
Applications. 

Burt, Boulton, and Haywood, and China. Pre- 
servation of timber. 23,560. Aug. 30. 

Dyson. Concrete for flooring etc. 24,113. Sep. 6. 
Munro. Manufacture of cement. 23,810. Sep. 2. 
Wallace. Bituminous paving-material. 23,319. 
Aug. 28. 

Complete Specification Accepted. 

19,446 (1921). Soc. do Recherches et de Perfect. 
Indus. Impregnation of wood. (168,045.) Sep. 13. 

X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 
Applications. 

Cadby and Sons, and Willing. Iridescent heat 
bronzing on metals. 23,495. Aug. 30. 

CrawMaw. Apparatus for hardening and 
tempering ateel etc. 24,195. Sep. 7. 

Elektrizitatswerk Lonza. Iron alloys. 24,176, 
Sep. 6. (Switz., 10.9.21.) 

Elektrizitatswerk Lonza. 24,271. See XI. 

Evans and Lewis, Recovery of tin from tin-pot 
skimmings. 24,433. Sep. 9. 

France. Mineral washing. 23,775. Sep. 1. 
Oermot. Direct obtainment of antimony. 24,361. 
Sep. 8. 

Oeyer. Aluminium alloys. 23,429, 23,430. 

Aug. 29. (Fr., 80.12.21, 2.6.22.) 


XI.— ELECTRO-CHEMISTRY. 
Applications. 

Buffard. Recuperative electrolytic cell. 23,931. 
Sep. 4. (Fr., 15.9.21.) 

David and Dutt. Dry batteries. 24,294. Sep. 7. 
Elektrizitatswerk Lonza. Applying alloys of 
silicon and calcium in electrolytic processes. 24,271. 
Sep. 7. (Switz., 10.9.21.) 

Foulds and Leblanc. Copper oxide cells. 24,279. 
Sep. 7. (Fr.. 8.9.21.) 

Freeth and Munro. Electric batteries. 23,824. 
Sep. 2. 

O^nese, Minchiiiy and others. Electric storage 
batteries. 23,646. Ang. 31. 

Heenan. 23,684. See X. « , . 

Oldham, and Oldham and Son. Galvanic 

batteries. 24,274. Sep. 7. 

Plews. Manufacture of storage-battery plates. 
23,447, Aug. 29. 

Powell. Primary batteries. 23,490. Aug. 30. 
Scott. Electrolytic gas-generating systems. 
23,977. Sep. 4. 

Complete Specifications Accepted. 

6011 (1921). Reid. Electric furnaces. (185,136.) 

^^24^1921). Wade (Hazelett Storage Battery Co.). 
Manufacture of storage batteries. (186,148.) 

^:M94 G921). Smith. Storage batteries. (160,821.) 
Sop. 13. 

n 
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11,375 (1921). Warnon. Electric 

(184(,S41.) Sep. 6. 

11,890 (1921). Pehraon. Furnaces for electric 
heating. (162,285.) Sep. 6. 

16,619 (1921). WiWerman. See VII. 

18,126 (1921). Lodge Fume Co. (Metallbank u. 
MetaUurg. Gee.). Cleaning dischar^ electrodes in 
apparatus for precipitating suspended particles 
from gases. (184,959.) Sep. 6. 

23,241 (1921). Fuller’s United Electric Works, 
and Beswick. Manufacture of storage battery 
electrodes. (185,023.) Sep. 6. 

29,117 (1921). Hansen. Electric furnaces. 
(171,096.) Sep. 13. 

XII.— FATS; OILS; WAXES. 

Application. 

Uubuis. 23,693. See XX. 

Complete Specipications Accepteb. 

14,413 (1921). Bolton and Lusb. Regeneration 
of fuller's earth, charcoal, and like purifiers of 
fats and oils and of catalysts used in hydrogenating 
fats and oils. (185,174.) Sep. 13. 

15,856 (1921) and 580 (1922). Maypole Margarine 
Works, and Michelsen. See XIX. 

16,239 (1921). Feeny (Title Guarantee and Trust 
Co.). Treatment of fish and other oils. (185,247.) 
Sep. 13. 

Xni.— PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Applications. 

Girron. Heat resisting paints etc. 24,043. 
Sep. 5. 

Gundlach. Faint etc. kneading and mixing 
machines. 24,370. Sep. 8. 

Hoizapfel. Manufacture of coating-composition, 
paints, or varnishes. 23,673. Aug. 31. 

Plauson’s (Parent Co.), Ltd. (Plauson). Manu- 
facture of oil colours and printers’ inks. 23,262. 
.4ng. 28. 

Complete Specifications Accepted. 

18,479 (1921) Lorival Manuf. Co., and 

Drummond. Condensation of phenolic bodies with 
aldehydic compounds. (184,961.) Sep. 6. 

20,170 (1921). Heinemann. Production of 
artificial resins. (184,9^.) Sep. 6. 

21,133 (1921). Ormiston. Metallic paint or 
coating. (184,999.) Sep. 6. 

XIV. — INDIA-RUBBER; GUTTA-PERCHA. 

Application. 

Love and Robertson. Substitute for vulcanite 
etc. 23,877. Sep. 2. 

XV. — LEATHER; BONE; HORN; GLUE. 

Application. 

Roth. Manufacture of sheets of gelatin etc. 
24,213. Sep. 7. 

Complete Specificationb Accepted. 

13,091 (1921). Minton. Imitation leather etc. 
(184,845.) Sep. 6. 

17,826 (1921). Margotton. Tanning hides and 
skins. (184,955.) Sep. 6. 

XVI.— SOILS; FERTILISERS. 

Complete Specification Accepted. 

10,315 (1921). Monaco. Manufacture of nitro- 
genous manures. (184,833.) Sep. 6. 


XVn.-^SUGARS; STARCHES j GUMS. 

Applioabon. 

Geveke. Treatment of sugar eane. 23,^. Sep. l. 

Complete SpecifioaiiOn Accepted. 

7962 (1921). Young. Production of ethers of 
carbohydrates. (184,826.) Sep. 6. 

XVIII.— FERMENTATION INDUSTRIES. 

Application. 

Wooldridge. Brewing beer. 23,426. Aug. 29. 

Complete Specification Accepted. 

13,924 (1921). Bryant. Aeration of brewers’ 
wort etc. (184,860.) Sep. 6. 

XIX.— FOODS; WATER PURIFICATION; 

SANITATION. 

Applications. 

Clark, and Pearson and Co. Production of a 
potent preparation of vitamin A. ^,944. Sep. 4. 

Gamble. Purification of sewage. 23,405. Aug. 29. 

Herrero. Purification of water. 23,753. ^p. 1. 

Koch and Scheib. Production of preserving- 
means, and preservation of meat, vegetables, etc. 
24 129. Sep. 6. 

Loring. Manufacture of flour. 23,999. Sep. 5. 

Moss. Compound for use in making bread, 
23,505. Ang. 30. 

Complete Specifications Accepted. 

5615 (1921). Amer. Zeolite Oorp. See VII. 

15,136 (1921). Nielsen. Sterilising milk. 

(185,221.) Sep. 13. 

15,514 (1921). Torrance. Manufacture of choco- 
late or c"ocoa products. (185,287.) Sep. 13. 

15,856 (1921) and 680 (1922). Maypole Margarine 
Works, and Michelsen. Manufacture of margarine. 
(185,241.) Sep. 13. 


XX.— ORGANIC SUBSTANCES; MEDICINAL 
SUBSTANCES; EJSSENTUL OILS. 

Applications. 

Arima. Production of preparation frim tubercle 
bacillus. 23,243. Aug. 

Calvert. Manufacture of substances containing 
a methyl radicle. 23,571 . Aug. 30. 

Dubuis. Manufacture of sMvent for perfumery, 
oils, etc. 23,693. Sep. 1. 

Marks (Parke, Davis and Co.). Compounds of 
silver iodide and protein substances. 23,448. 
Aug. 29. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES.. 

Applications. 

Gevaert Photo-Producten. Photographic films. 
23,360. Aug. 29. (Belg., 29.8.21.) 

Roth. Colour photography. 24,214. Sep. 7. 


XXII.— EXPLOSIVES; MATCHES. 
Applications. 

Brown. Matches. 23,379. Aug. 29. 
Begay. Explosives. 23,542. Ang. 80. 


XXm.— ANALYSIS. 

Application. 

Beasley. Recording gas calorimeters. 23,620. 
Aug. 31. 
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Pure gases; Prcporoiion of by the application 

of the pi^ci]Me of the hydraulic compressor. C. 
Heirich. Z. kompr. u. fl. Gase, 1922, 22, 3—7, 
21—22, 43—44. Chem. Zentr., 1922, 93, IV., 305. 
Whbrb water power is available highly compressed 
vases can be most cheaply obtained by allowing the 
water to fall down a lon^ vertical pipe, 300—400 m. 
^gh. Air or other gas is entrained with the water, 
separated at the bottom in a closed receiver under 
a pressure equal to the head of water, and the 
water allowed to pass away by an ascension pipe. 
iy the use of nue gases in place of air the 
gases may be separated into carbon dioxide and 
nitrogen in this apparatus. It can also be applied 
to the purification of sulphur dioxide, ammonia, 
hydrogen, and oxygen, also of producer-gas and the 
lie.-O. 1. 

Thermal conductivity of liquids, insulators, and 

metals; Measurement of the . M. Jakob. Z. 

Ver. Deutsch. Ing., 1922, 66, 688 — 693. Chem. 

Zentr., 1922, M, IV., 606. 

A MASS of the material under investigation was 
heated above electrically and cooled below by a 
liquid. Heat losses were reduced by employing a 
vacuum jacket. The axial gradient of temperature 
in the slab was measured by means of thermo- 
couples. The thermal conductivity of toluene was 
0*000443 e.g.s. unit. ^ The temperature coefficient of 
the thermal conductivity of a transformer oil was 
found to bo 3%. The thermal conductivity of 
aluminium colitaining 1*13% of impurities is given 
in terms of the temperature by the relation AsO*447 
(H-0 0012,t)r The corresponding result for nickel 
steel containing 30*4% Ni, 0*84% Mn, 0*26% C, and 
014% Si is X5 s 0*0277 (l+0*00l7gt), and this relation 
was unaltered by heating to aoout 700® C. or cool- 
ing to 0. or -78® C. The value of X was 

increased about 2 to 4% by cooling to -185® C. 

— J. S. G. T. 

Boundary lubrication. Hardy and Doubleday. 

Seem, . 

Suspended matter in gases. Katz and Smith. See 
XXIII. 

Patents. 

Chemical reaction; Process for effecting m the 

interior of [air] compressors. M. Brutzkus. 
E.P. 155,776, 22.12.20. Conv., 22.12.19. 

The process consists of using a compressor, or 
vacuum pump, to control the pressure and tempera- 
ture of reacting substances, so that the reaction will 
take place under the most economical conditions. 
With this object in view, as the reaction proceeds, 
the piston should be movM so as to keep the pressure 
as uniform as possible. A gradual admission of one 
or more of the reacting substances is sometimes 
desirable, and sometimes also the addition or with- 
drawal of heat is required if the above conditions 
lire iiisufl^ient. Details are given showing how the 
process can be applied to exothermic and endo- 
thermic reactions m which the number of molecules 
remains constant or is either reduced or increased. 
Examples are given showing how it may be used in 
the synthetic production or ammonia, in cracking 
oils, and in hydrogenation. — S, G. XT. 

Steam boilers; Method of preventing incrustation 
in . A. Pessi. E.P. 163,013, 6.5.21. Conv., 

6 . 5 . 20 . 

^disincrustant is admixture of crude pyroligneous 
(20^40%), acetates or pyrolignites of alkalis 
^ alkaline-earths (3—6%), sodium carbonate (10 — 
and arsenious anhydride (0*5 — 1*5%). — H. H. 


Boilers and the like: Preparation for removal of 

scale from and for preventing Us formation. 

J. H. Dine and S. H. Sieff. E.P. 182,645, 1,4.21. 
Linseed is immersed in water and the temperature 
raised to a little below the boiling point. A viscous 
liquid is produced which can be added to the boiler 
feM water, the quanti^ recommended being 1 gall, 
for every 1000 sq. ft. of beating surface every flight, 
hours. It is daimed that this preparation, in 
addition to preventing the formation of scale, causes 
any scale present in the biller to fall to the bottom 
and break up into a fine mud which can be easily 
blown off.— S. G. V. 


Cooling, condensing, or heating apparatus. E. 

Barrs. E.P. 183,195, 6.4.21. 

Mounted on a ffange on the top cover of a 
cylindrical vessel, provided at the top with a side 
inlet and at the bottom with a central opening for 
removal of the condensed material, is a vertical 
cylindrical cooling chamber. This chamber is fitted 
w'ith a number of loose-fitting perforated plates 
which are kept at suitable distances apart by a 
series of vertical baffle plates the breadth of which 
is about three-quarters of the diameter of the con- 
taining cylinder. These baffles are so arranged 
that they cause the ascending material to follow 
a spiral or alternating path through the cooler. 
One quadrant of each of the partitioning plates 
is perforated by large holes, whilst the remaining 
quadrants are perforated with smaller holes. Long 
rods, screwed at either end pass through these 
perforations from the top to the bottom plates, and 
are kept in position by nuts bindiog on the top and 
bottom plates. A side outlet is provided at the top 
of the coo>ler, and the arrangement of partition 
plates, baffles, etc., is supported on a ridge at the 
lower end of the cooler casing. Tubes may be used 
instead of rods, and arrangements may be made for 
flooding these tubes internally with water. 

— S. G. tJ. 


Cooling o gas: Means for . E. Jordan, Assr. 

to Sw, L’Air Liquide. U.S.P. 1,425,019, 8.8.22. 

Appl., 17.4.22. 

The gas is passed through tubes extending through 
the shell of a heat-exchanging apparatus from an 
inlet chamber to an outlet chamber, and the shell 
is provided with an inlet and an outlet for the 
cooling gas. Superposed trays within the shell are 
provided with openings of slightly larger diameter 
than the tubes. These openings receive the tubes, 
and liquid is delivered to the uppermost tray and 
withdrawn from below the lowermost tray. — H. H. 


Cooling vapours expelled froin a solution i?!- a dis 
tilling plant: Apparatus for — — . Akt.-Ges. der 
MaschinenfaDriken Escher, Wyss u. Co, G.P. 
350,913, 27.6.19. 

The fluid to be cooled is supplied to a heat inter- 
changer, the walls of which are for the most part 
covered with cooling fluid. By means of a com- 
pressor, vapour is withdrawn from the inter- 
changer so that the saturation temperature of the 
cooling fluid is sufficiently low to permit inter- 
change of heat to occur. This vapour is then com- 
pressed and further heat interchange effected 
between the compressed vapour and the fluid to 
be distilled^ In order to secure brisk circulation of 
the cooling medium in the heat interchanger, if 
desired, a tube may be arranged external to the 
interchanger so as to permit circulation of that part 
of the cooling fluid not converted into vapour. 
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Absorption tower and cooler; Combined 

for hydrochloric ocidj. Deutsche Ton- u. 
Steinzeugwerke A.-G., and F. Plinke. Q.P. 
353,553, 8.5.20. 

In a combined absorption and cooling tower, the 
walls of the tubes sn^ended in the tower and 
supplying cooling water thereto are wholly or in 
part permeable to water. The derice is applicable 
to all! processes of absorption in which heat is 
liberated, e.g., the absorption of hydrochloric acid 
gas. 'Die acid is rapidly absorbed by the water 
on the external surface the tubes and the heat 
liberated carried away by the water flowing inside 
the tubes. The hydrochloric acid solution collects 
in the tower and is withdrawn at iutervals. 

# — J. S. G. T. 

Mixing and/or disintegrating machines. C. E. 

Gardner. E.P. 184,433, 1.3.21. 

Innsr and outer helical blades rotate concen- 
trically in opposite directions within a trough or 
casing; the outer ed^es of the outer blades are 
serrat^. The trough is provided with one or more 
fixed serrated bars of which the teeth register with 
the spaces between the teeth on the blades, and 
such bars may he adjustably or removably secured 
at each side of a cleaning opening in the bottom 
of the trough normally closed by a hinged door. 
The inner blades rotate at a higher peripheral 
speed than the outer blades, and may be de-clutched 
during discharge of the material. The discharge 
outlet neay be at one end or in the bottom of the 
trough and an outlet for continuous discharge may 
he provided in one end of the trough above the axis 
of the blades. Radial arms on the shaft of the 
blades may carry scrapers to remove material from 
the end walla of the trough and wings to sweep the 
material back to the outlet. — H, H. 

Mixing solid materials with liquids; Method and 

apparatus for . 0. D. Cunningham, Aesr. to 

National Aniline and Chemical Co. U.8.P. 
1,422,421, 11.7.22. Appl., 21.8.20. 

A 3ack^:ted chamber, fitted with coils to reflate 
the temperature, is connected at its base with a 
centrifugal pump. A second opening on the side of 
the chamber communicates wiUi the top of a small 
jacketed mixing chamber which is fitted with an 
agitator. The bottom of this mixer is coupled to 
the suction side of the centrifugal pump. Solid 
material is fed into the mixer, and the reaction 
products are forced by means of the pump into the 
cooling chamber, from which they can flow by 
gravity back to the mixing chamber. When the 
reaction or mixing is completed the products can 
be delivered from the pump direct to a receptacle. 

— S. G. U. 

Mixing solid materials and treating the same with 

gases; Apparatus for , [^Boasting zinc 

blends.] H. Reinhard. G.P. 353,657, 21.2.20. 
Thb substance is treated with gases, e.g.^ air, in 
a rotary drum divided longitudinally by partitions 
into a number of compartments. Commencing at 
the charging end of the drum the number of com- 
partments is increased in a series of steps and then 
diminished in stejis towards the discharging end. 
The device permits the nse of air at a lower 
temperature than is customary in roasting adne 
blende with heated air. — J. 8. G. T. 

jOrying method and means. E. F. White. D.S.P. 

1,^,969, 8.8.22. Appl., 24.1.21. 

A LONG passageway, open at both ends, is provided 
with means for drawing in air near one end and 
for discl^rging the air near the other end. Means 
are a!^o provided for regulating the temperature 
of the air and, near the point of induction, for 


adjnsting the flow of air and determining the 
direction of flow in the passageway and at the ends 

— H. H. ‘ 

Desiccation apparatus; Spray . H. J. Zimmer- 

mann, Assr. to B. Stuteke Co. U.S.P. l,4%,08o 

15.8.22. Appl., 25.10.18. 

A OBNTBmioAL fan, with its axis vertical, is 
mounted below a vertical drying chamber, the 
central axial inlet of the fan forming the bottom of 
the chamber. A vertical cyclone dust collector is 
mounted in proximity to the fan and a duct affords 
communication between the tangential outlet of 
the fan and the tangential inlet of the dust 
collector. — G. F. M. 

Drying^ evaporating, etc. substances containing or 

yiddmg free alk^i or acid; Process of . J 

Rudolf. G.P. 352,343, 18.4.19. 

The substances are treated in a rotating tube the 
inner surface of which is provided with an adherent 
coating of material resistant to the actidn of alkali 
or acid. Thus potash or soda lyes may 
regenerated or calcium chloride lyes calcined in a 
rotating tube which has been provided with a lining 
of nickel or bronze by the Schoop spraying process, 
A lead lining similarly produced is suitable for 
drying sodium bisulphate and for evaporating 
sulphite and aluminium sulphate lyes. An 
aluminium lining is suitable for drying vegetables, 
fruits, foods, and condiments.— J. 8. G. T. 

Evaporator. W. H. P. Creighton. XJ.S.P. 

1,424,992, 8.8.22. Appl., 30.12.20. 

A VACUUM pan ia heated by a steam belt disposed 
between transverse tube-plates connoted by tubes 
for passage of the liquid. The steam space is 
divided by radial plates into chambere, each con- 
taining a group of tubes. 8tcam is suppli^ to the 
outer portions of these chambers, and withdrawn 
from the contracted inner portions. — H. H. 

Evaporating liquors; Method of and apparatus 

therefor. W. Gcuscckc. XJ.S.P. 1,425,005, 

8.8.22. Appl., 27.4.20. 

A coNTAiNEK foF the liquid is arranged in heat- 
exchanging relation with a chamber for the heating 
medium, and is provided with a pipe for withdrawal 
of the vapour. Mixed vapour and condensed liquid 
are withdrawn from the chamber and are separated 
by a trap which is connected with the vapour pipe 
of the container by a passage of adjustable section. 
The vapours from the chamber and the container 
meet in this passage and are together compressed 
and conveyed to the beating chamber. — H. H. 

Evaporaiing liquids; Apparatus for . A.-G. 

Kummler u. Matter. G.P, 352,849, 21.12.20. 
Liquid to be concentrated enters from below into a 
chamber arranged at the bottom of the apparatus 
and passes thence through a series of vertical 
annular channels through which it flows in ziz-zag 
fashion, passing over and being heated by a number 
of cylindrical heating devices in the annular spaces. 
The concentrated liquid then passes into a central 
chamber and out through the bottom of the 
apparatus. — J. S. Q. T. 

Atomising process for separating and drying sub- 
stances in solution. W. Salge u, Co., Technische 
Ges.m.b.H. G.P. 362,781, 3.6.20. 

Atomisation is effected by a stream of hot air or 
gas passing upwards through a vertical tube, which 
is connected through an intervening shock-absorfa- 
I ing device with a fall tube, in which separated 
material descends and is dried and cooled by the 
stream of gas likewise flowing in a downward dir^- 
tion. The process is more especially suitable for 
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with substanees whidi can be exposed to a 
romneratOTO for a short time only, and which 
SS gradnaUy.-J. 8. G. T. 

Pmvoraiing (coneentratina) liquidt without em- 

nlming a vacuum; Apporafuj for . A. 

Curm. G.P. 354,860, 23.11.18. 

BocKXT wheels rotate within the vessel containing 
liquid to be evaporated, the vessel being pre- 
ferably double-walled and heated by steam or a 
water-bath. The buckets are so constrnctad arid 
follow one another in such manner that the liquid 
which is lifted up by the scoop of one bucket flows 
back into the vessel over the back of the opposite 
scoop, whereby a large surface of liquid is exposed 
to the atmosphere. — J. S. G. T. 


Pntalvst and method of preparing the aame. J. C. 

Clancy, Assr. to The Nitrogen Corp. IJ.8.P. 

1,425,676, 15.8.23. Appl., 8.6.20. 

Tbb product of thermal decomposition under 
oxidising conditions of the cyanamidea of a number 
of metals of the type of silver and copper is used as 
a catalyst. H. H. 


Discharge electrodes for precipitating systems. 
0 H Eschholz, Assr. to Westinghouse I^ectric 
and .Manuf. Co. U.S.P. 1,426,637, 15.8.22. Appl., 
15.2.19. 

Ix a precipitating system, a portion of the discharge 
ciectrode extends beyond the collecting electrode 
and is tapered. The discharge electrode rs arranged 
so that its narrowest part is at a greater distance 
than any other part from the collecting electrode. 
Pre-lonising means are integrally associated with 
the projecting part of the electrode. — . S. G. T. 


Electrical precipitation of suspended matter from 
electrically insulating fluids, especially gases; 

Process and apparatus for . E. MoMer. 

G.P. 349,737, 20.7.20. Addn. to 277,091 (c/. F.P. 
449,337; J., 1913, 495). 

Tee protective medium used to envelop and clean 
the discharge electrodes is supplied in the direction 
of the length of the electrodes. This may be effected 
by means of nozzlos disposed at either one or both 
ends of the discharge electrodes. In the latter case, 
the two oppositely directed streams of air impinge 
upon one another and are Tery effective in removing 
any deposited dust from the discharge electrodes. 


Electrical purification of gases, employing precipt- 
iatinn electrodes of the plate form. Metallbank 
u. Mefcallurgische Gres. A.-G. G.P. 352,901, 18.7.20. 
The gas flows in |the direction of the length iof the 
discharge electrodes, and the precipitating elec- 
trodes, arranged transversely to the stream in step 
formation, are disposed so that gas is unifor^y 
distributed over the slots between the plates. Ine 
corners of the plates swept by the gaa stream are 
reduced or bevelled, and the slots are divided up 
into cells hy means of partitions. The precipitating 
surface is thus increased, and the structure both 
in form and operation resembles the customary 
tubular apparatus, but effects a more Uniterm 
distribution of the gas to be treated. — J. S. 0. T. 

Ehctricol precipitating plants; Arrangement of 

insviators in . Siemens-Schuckertwerke 

G.ro.b.H. G.P. 354,783, 12.2.20. Addn. to 
332,805 (c/. E.P. 164,680; J., 1921, 650a). 
hr an electrical precipitating plant, operated 
according to the original patent, a jacket extending 
into the high-tension fleld surrounds the insulator, 
^nd the bottom of this jacket projects into a ^der 
t»>nductiug jacket extending to the other pole, or 
aarthed. Discharge between the two jackets is 
prevented by suitable choice of their respective 


diameters and by avoiding the presence of any sharp 
edge® and comers on the surfaces of the jackets. 

— J. 8. G. T. 

Washing insoluble pou'ders; Apparatus for . 

P. W. Prutzman, Assr. to General Petroleum 
Corp. 17.8.P. 1,426,099, 15.8.22. Appl., 20.8.21. 
A SOLVENT is circulated upwards through a mass 
ctf the powder contained in a shell, and means are 
provide for carrying off the overflow solvent from 
the ahell.—H. H. 

Charcoal; Process of producing vacua by means of 

. Verein Chem. Fabr. in Mannheim. G.P. 

326,385, 15.11.17. 

Charcoal used in the production of vacua is pre- 
pared from wood or similar material, which prior to 
carbonisation is impregnated with salts or like 
substances. — J. 8. G. T. 

Treating liquid, powdered, or gaseous materials; 

Botaiing hollow disc for use in by atomising 

in a stream of air or gas. Metallbank u. Metal- 
lurgiache Ges. A.-G. G.P. 349,844, 17.7.20. 

Thb interior of the hollow rotating disc for treat- 
ment of material in accordance with G.P. 345,805 
(J., 1922, 317 a) is divided into a number of separate 
compartments corresponding to the number of rings 
of jets employed. In this manner a number of sub- 
stances, if necessary together with gases or vapours, 
may be centrifuged, without any mixing of the 
various substances occurring within the interior 
of the rotating disc. Separate delivery of material 
to the various rings oi jets disposed one above 
another is, in many cases, necessary and advan- 
tageous, as when a gas or vapour is to be centri- 
fuged between atomised strata of liquids oi- 
powders. — J. 8. G. T. 

Molecular filters”; Process of preparing . 

G. Alefeld. G.P. 351,084, 24.1.90. 

Thin coatings of precious metals, oxides, acids or 
combinations of these, permeable only to certain 
molecules, are deposited upon a permeable support. 
For example, a silver mirror may be produced on 
the support or coatings may be produced according 
to the process practised in the ceramic industry 
for the production of lustres. Filters so prepared 
may be used as dialysers, or, if the support is an 
earthenware cylinder, may be used in centrifugal 
machines for separating chemical compounds or 
mixtures. Solutions of cupranunoniuiu artificial 
silk, e.g., may be freed from copper compounds, the 
latter passing through the filter, and then yield 
filaments which are stronger than those from which 
copper lias been removed hv a chemical process. 

— J. S. G. T. 

Drum filters; Process of and apparatus for 

operating . G.Polysius. G.P. 353,135, 24.7.20. 

Part of the sludge in the filter trough is periodically 
or continuou^y removed and distributed over a 
part of the filtering surface which is not immersed 
in the sludge. The sludge overflows or is run off 
or sucked from the trough and is delivered^ to a 
compressed air siphon, or alternatively the siphon 
itself may open into the trough. — J. S. G. T. 

Crystals: Continuous process for producing well- 

formea, uniform from solutions. A.-G. der 

Chem. Produkten-Fabr. Pommerensdorf, and R. 
Siegier. G.P. 351,947, 26.7.19. 

The solution to he crystallised flows through a long 
rotating tube of relatively small diameter sur- 
rounded hy a heat-insulating jacket. The solution 
is cooled by a counter current of air, preferably 
introduced tangentially. Adherence of crystals to 
the walls of the tube is prevented by supplying heat 
to the bottom part of the space between the tube 


738 a 


Ci.. lU.— FUEL! GASi MINERAL OILS AMD WAXES. 


tOofc. 16, 1922. 


and the jacket. The size of crystals is determined h 
by the t^perature, speed of rotation of the tube, S 
initial concentration of the eolation, depth of i 
liquid in the tube and direction of travel. 1 

—J. 8. G. T. 1 

Heating, evaporating, or distilling liquids or , 
molten substances; Process of atoTuising and j 

. A. KeUer. G.P. 352,296, 9.12.20. t 

The apparatus consists of a heated vessel which 
contains only a small quantity of the material and < 
is provided with a removable turbine device, ^^e i 
jacket of which is perforated or slotted, j^is < 
turbine device sucks the material from the bottom 
of the vessel and then projects it in a finmy 
atomised condition against the walls, so that the 
whole heated surface of the vessel is continuoudy 
covered with a layer of liquid. On account of the 
brisk circulation of liquid the thermal efficiency of 
the process is high, and the process more economi^l ’ 
than those utilising a normal filling of the ves^l. 

— J. S. G. T. ( 

Chemical reactions; Process of carrying out 

viaorous . Grewerkachaft des Steinkohlen- 

Bergwerks Lotliringen.” G.P. 353,423, 25.7.17. 
Addu. to 349,330. 

In a process for carrying out vigorous chemical 
reactions, and more especially for the production 
of salts from gases and liquids, e.g., the production 
of ammonium salts from ammoniacal 
liquids in accordance with G.P. 349,330 (J., 195^, 
401 a), a portion of the liquor in the weakly 
alkaline section of the circuit is tappM off and 
completely neutralised by a fresh supply of acid. 
The temperature of the circulating liquor to be 
charged with gas is regulated in order to control 
the degree of saturation of the liqi^wUh ^as^ I 

icid-resisting lining for re^selJ. V, Zieren. G.P. ; 

a5o,374, 30.6.20. i 

The lining is built up of a number of layers of acid- | 
resisting material of various thickness^, that idip : 
mediately in contact with the wall of the vessel j 
being; impervious to liquid, while the inner ones are j 
porous and take up the expansion occurring on | 
heating. In this manner lie outermost layer is . 
better able to withstand the effects of variations or | 
temperature. — J. S. G. T. 

Kiln with heating chambers and cooling chamfeers. ! 
V Gelpke, Assr. to Deutsche Evaporator^t.- , 
Ges. U.g.p. 1,426,287, 15.8.22. Appl., 16.3.21. | 

See E.P. 179,674 of 1921 ; J., 1922, 490 a. | 

Condensers, preheaters, ! 

like. P. Mather. E.P. 184,222, 5.5.21. 

Exhaust steam; Process and apparatus for purify- 

ina and condensing and for purtfywg the 

condensate. M. vSchull. E.P. 184,342, 6.7.21. 


IIA.-FUEL; GAS; HIHEBAL OILS AND 
VKXES. 

Coal: Short method for the ultimate analysis of 

s. W. Parr. J. Ind. Eng. Chem., 1922, 

14, 681. 

The snlphur and carbon are determined by 
bustion of tbo coal with sodium peroxide in a calori- 
metric bomb, the carbonate formed being decom- 
posed in a calcimeter and the carbon dioxide 
liberated measured. The heat evolved from the 
oxidation of the sulphur and the carbon is calcu- 
lated, and when deducted from the total heat 
evolved in the combustion gives the heat liberated 


nitrogen is assumed to be constant for all coals at 
1-25%, and by adding this to the quantities of 
hydrogen, sulphur, carbon, and ash (as determineij 
by combustion) and aabtracting from the total 
weight, the weight of oxygen plus combing 
hydrogen is obtained. The total oxygen is 8/9, anil 
the combined hydrogen is 1/9 of this value. 
The total hydrogen may then he found and all the 
constituents of the coal can thus be determiuej 
without the usual ultimate analysis being carried 
out. — A. G. 

Coat ash; Comparison of the standard gas fumaet 
and micropyrometer methods for determining 

fusibility of . A C. Fieldner, W. A. Sehig, 

and W. L. Parker. J. Ind. Eng. Chem., 1922, 
14, 695—698. 

The American Society for Testing MateriaJs has 
tentatively defined the softening temperature of 
coal ash as the temperature at ^ich a triangular 
pyramid, 0‘75 in. hi^ and 0 25 in. at each side of 
base, mounted vertically, has fused down to a 
spherical lump when heated in the reducing atmo. 
sphere of a gas furnace under definitely prescribed 
conditions (Proc. Amer. See. Test. Materuak, 
1920, 20, 796). Fulweiler has applied the micro- 
pypometric method, uaing a heating element coo. 
sisting of a platinum strip, 4 cm. long by 0 5 cm. 
wide and 0'008 cm. thick, held between iron rcdi 
which are connected through a spiral nichrome coil 
wiA four storage battery cells connected in series. 
Coal ashes showing a softening temperature bdoi 
2600° F. (1427° C.) by the gas furnace method wih, 
in the majority of cases, give results agreeing witbii 
100° F. (55° C.) by the micropyrometrio method il 
I fused in a reducing atmosphere of comb^tion gasei 
^ similar to that used in the furnace method. Somi 
ashes show considerable differences, however, betweer 
the results obtained with the two methods. Vetj 
i refractory ashes, having a softening temperatun 
I above 2800° F. (1537° C^ as determined by the gai 
; furnace method, tend to give considerably lowei 
I results by the micropyrometrio method. In general 
i the micropyrometric method shows a point in p 
I fusion process at which the partiejes become roundel 
; and coalesce. This point agree* fairlv well with tt 
i “ down point ” of the cones in the other method fo 
: ashes of low and medium fusibility (up to ^ }■ 
; t.e., 1427° C.), since such ashes form a fairly fusibl 
■ slag of short softening range. Refractory asta 
I form viscous slags with Jong 
i the “ down point ” of the cone may be 100°— 501 ( 
i higher than tho fusing point as shown on tt 
I platinum strip. The micropyrometric method 
; much quicker than the gas furnace method, and 
i obviates the special incineration of a considerat 
quantity of cool. It is also much more comtortat 
for the operator. Owing to the discrepancies me 
tinned, however, it is not safe to accept this roctn 
as an alternative one for the gas furnace metw 

in every case. — ^A. G. 

I 

Complete gasification [o/ coal] and carSuiafM 
Bincker processes of P. g 

Tech Ind. du Ga* en France, June, 19/7. 

J., 1922, 159, 473—474. 

^ A PAIE of generators are connecW together so t _ 
> the direction of gas flow may he periodically 
versed for the manufacture of water-gas. ' 

- making carburetted water-gas » 
supply is admitted near the top of the ge 

- re^^vW air during the btew, in order to ra.sej 
5 temperature near the dome of ^ , j 
5 DurW the subsequent run oil is Mmit^ 

- top Tthe second generator. By 
t tops of the generators with their 

1 fines the plant may be used for the complete g 
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tion of coal as originaUv devised by Rincker (J 
1921, 73 a). The waste blow gases can be utilised 
for steam raising. — Hg. 

Coal gas enrichment: Catalytic products for 

p. Mallet. See. Tech. Ind. du Gaz en France" 
June, 1922. Gas World, 1922, 77, 126. Gas J ’ 
1922, IS9, 475—476. 

Finely divided copper is mixed with heavy petro- 
leum oil and the mixture heated at 600° C. ■ or 
the oil is passed through a heated retort the inner 
surface of which is coated with finely divided copper • 
the copper is alloyed with magnesium to make it 
more permeable. 1000 kg. of the oil yields 
420 cub. m. of gas suitable for enrichment purposes 
having sp. gr. 1 — 1'2 and calorific value 15 000 
cals. (1685 B.ia.U. per cub. ft.). The gas contains 
about 40% C,Hj and practically no sulphur. The 
yield of spirit is 275 f., which gives the fallowing 
on distillation : — 


Iemp."C. 70“ 80“ 90" 100" 110" 120" 130" 14o" 

Viela . . 8-6% 9-3% 18-4% 27-0% 38-0% 43-6% 58-4% 87-0% 

Temp.'C. 150* 100* 170’ 180® 190* 200® 210* 

Yield .. 75*1% 81-1% 80-5% 011% 04-0% 96-5% fl8“S% 100% 

Tho tiir 0 inouiit 6 to 134 kg., j unclecomposcd oil is 
separated from this by distillation for further use 

-H. Hg. ■ 

Gas producer; Marconnet ash-fusion for 

gasification of coke breeze. G. Riviere Soc 
Tech. Ind. du Gaz en France, June. 1922. Gas 
J., 1922, 159, 424—425. ’ 

The producer is rectangular in pJan and is provided 
with slag holes at the base. The lower portion of 
the vertical walls is water-jacketed and provided 
with openings for poking the charge and for the 
sdniission of air anu staain. A numo^r of woiglitcU 
rods pass through the crown of the producer ; these 
are lowered by gravity and raised by mechanical 
means in or^r to agitate the mass of fuel. During 
a test coke breeze containing from 14'8 to 34-3% of 
ash_ was mixed with limestone and iron ore and 
gasified at the rate of 405 kg. per sq. m. (83 lb. per 
ft.) grate area per hour. The slag con- 
tained about 40% of silica, 21% of alumina, 34% 
CO iron. The gas contained 
CO, 15%, CO and H, 1'8%, and its heating 
value was 71 '4% of that of the coke charged 

-H. Hg. 

[Iron] oxides for gas purification ; Valuation of 
— . G. H. Gemmell. N. Brit. Assoc. Gas 
.llanagere, 7.9,22. Gas J., 1922, 159, 471—473. 
IJiB quantity of sulphur which an oxide of iron will 
ab.sorb after repeated foulings and oxidations is 
determined by placing 100 g. of the oxide in a glass 
tower up which passes a mixture of 1 pt. of air. 

4 Pts. of washed hydrogen sulphide, and 7 pts. of 
:oal gas. The mixed gases are washed with water 
5r dilute ammonia solution before entering the 
iower When hydrogen sulphide escapes freely 
irora the tower the oxide is removed, exposed to tho 
Umosphere, and le-sulphided. After five foulings 
me weight and proximate composition of the spent 
JMe are determined. Results obtained with 
itrerent natural bog ores and artificial oxides are 
pven m detail. Tests with air-dried precipitated 
with the same material heated 
'■ C)., 160° C., and a red heat showed that a 

siE. ,. hydration of the oxide is not 

,f , I absorption of sulphur. Exposure 
j.j ‘®f8er surface by mixing the oxide with sawdust 
" aot increase the amount of sulphur absorbed. 

— H. Hg. 

vWdine; Jiecovery of from, coke ovens. W. 

Schneider. Ber. Ges. Kohlentechn., 
^^513’ ^“‘’■•4 1922, 93, IV., 

^bdinb suitable for denaturing akobd can be 


worijfiiv'ezwtt «®®ver6d in coke-oven 

wortt, by extraction of the first runninffs with 

con&n P/"^‘."f-™}pl»iric acid should 

imo r „ ^ ^^ 4 ?^ pyridine bases boiling under 

160° C., and be practicaTy free from resins and oils 
frw from other acids and salts, such as hydrochforic 
acid and sulphates, and practically free^ from iron 
Mlts. ^6 analysis of the pyridine-sulphuric acW 
IS carried ont by evaporating 500—1000 g. for half 
o? the water bath, cooling, and making 
alkaline with 25 % ammonia. The crude bases are 
Mparated and distilled up to 170° C The dis 
tillate IS dried with solid sodium hydroxide 
separated, and re-distilled. The weight^of bases 
passing over below 160° C. is determined 

— H. C. R. 

Boundary InhriMiion; Temperature coefficient [of 

D Doublcdav. Fftc. 

Roy. Soc., 1922, A 101, 487—492. 

The method previously described (J., 1922, 242a) 
has been employed to measure the static friction 
between various clean and lubricated faces at 
tempen-itures ranging from 15° to 110° C. The 
physical state of the surface of glass is much altered 
by a relatively small rise of temperature. The fric- 
tion of a face of quartz, steel, or bismuth, 
thoroughly freed from adherent films, is practicallv 
mdepeudrat of temperature. The coefficient of fric- 
tion of clean quartz is less than that of glass. In 
the cases of steel or quartz faces flooded with 
various lubricants, the friction was found to be 
independent of temperature. When the lubricant 
was solid over part of the range of temperature 
employed, the friction decreased with rise of 
temperature, becoming zero at the melting point. 
When the Inbricant was completely melted, the fric- 
tion suddenly attained a higher value than any 
previous value, and on the temperature being in- 
creased remained constant. AVhen the temperature 
tell again, the friction remained constant until the 
melting point was reached, when the friction sud- 
<mnly fell, but not to zero. Below the melting point 
the friction measured is that of the lubricant on 
Itself, while above the melting point, the friction is 
that of solid faces modified by a primary film of the 
lubricant. When films of insensible thickness were 
deposited on the surf.ices, the discontinuitv of the 
fnction at the melting point disappeared, the fric- 
tion becoming constant over the whole range of 
temperature, whence it is concluded that the fric- 
tion of quartz and of steel lubricated with various 
normal paraffins and the related normal acids and 
alcohols is sensibly independent of temperature. 
The results^ obtained in the neighbourhood of the 
melting points of the lubricants confirm the view 
that solid friction chang^ suddenly to fluid friction 
at a certain critical thickness of lubricating film. 
When lubricant is present in excess, an increase of 
friction may arise as the effect of surface tension. 

— J. S. G. T. 

Pure gases. Heirich. See I. 

Carbon black. Neal and Perrott. See XIII. 

Suspended matter in gases. Katz and Smith. See 
XXIII. 

Patents. 

Drying of lignite, peat, turf, and the like 
K. W. J. H. Jacobs. E.P. 163,719, 5.5.21. Conv., 
27.5.20. ’ 

The material is passed downwards through a closed 
chamber provided with a number of hot-air channels 
so arranged that the drying is effected slowly in 
the upper zone and more rapidly in the lower zone. 
The spe^ of drying may be controlled by varying 
either the quantity or the temperature of the air. 
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The air is forced through the ohatinels and ihe 
materi^ either under suction or under pressure. 
The dried product is suitable for coking. — ^H. Hg. 

Coal; Art of treating [to obtain a amokele4$ 

f^ell F. J. Boot. U.S.P. 1,426,012, 15.8.22. 
Appl., 7.4.19. 

Coal particles lU'e compressed into blocks by a 
pressime of at least 8 tons per sq. in., applied in 
one direction only, and are meanwhile heated to 
450® C. by surrounding retorts placed transversely 
to the direction of pressure. — ^A. G. P. 

Peaif lignite, and other carbonaceous substances; 
Process and api^ratus for the conversion of 

into artificial coal. 0. A. Ford, Assr. to 

M. J. Thompson. U.S.P. 1,426,723, 22.8.22. 
Appl., 23.9.16. Renewed 4.11.21. 

The material is passed through a dryer, a pul- 
veriser, a second dryer, and a dual pulveriser, all 
enclosed within a kiln Imdy. A controlled mixture 
of air and hot products of combustion is passed 
through the dryers. — fl. Hg. 

Carbon; Production of . W. E. F. Bradley. 

U.S.P. 1,426,144, 15.8.22. Appl., 4.9.18. Renewed 
15.6.22. 

A HTDHOCABBON gas is passed, with exclusion of 
air, over iron oxide heated to 800® — 1000® C., and 
the oxide is removed from the resulting mixture. 

—A. B. P. 

Coal briquettes; Pro<iess for producing without 

the addition of a binding material. 0. Dobbel- 
stein. G.P. 363,551, 23.2.21. Addn. to 346,242. 
Coal is heated to a temperature at which evolu- 
tion of volatile matter commences, and is then sub- 
jected to a high pressure. Even poor coals and 
mixtures of any kind of coal with nne-grained ore 
or furnace dust can be treated in this way. 

— H. C. R. 

Combustion of pulverised fuel; Process for the . 

C. E. Blyth. E.P. 184,250, 3.5.21. 

An inflammable liquid such as parafifln, insufficient 
in quantity to preveut the subsequent di^usion of 
the product with air, is mixed with coal before 
treatment in the apparatus described in E.P. 
175,301 (J., 1922, 243 a), or before or during pul- 
verisation in other apparatus. — H. Hg. 

Heaf contained in the fuel residues of furnaces; 

Method and means for utilising the . J. S. 

Withers. From Deutsche Evaporator-A,-G. 
E.P, 184,211, 7.3.21. 

Fuel is partly burnt on a primary grate with a 
mechanical feed and the residue is discharged on 
to a secondary grate arranged below the primary 
grate. Air is supplied under the secondary grate 
and, together with products of combustion from 
that grate, passes to the under side of the primary 
grate. All or part of the air may pass through 
flues in the side walls of the furnace immediately 
before entering the primary grate. In order to pre- 
vent passage of air to the upper side of the primary 
grate a horizontal wall is provided and so spaced 
as to permit ^epassage of fuel only from one ^ate 
to the other. The primary grate may be inclined 
and may deliver fuel to the secondary grate throngh 
an auxilia^ grate which can be rocked and which 
hM an adjustable ash passage. The air may be 
admtted to the grates throng louvres or lateral 
flnxoee. The secondary grate may be so mounted 
that it can 1^ oscillated. Part of the air required 
for combustion may be supplied direct to the 
primary grate.— H. Hg. 


Gas producers. W. CSimie. E.P. 184,323, 15.6.21 
Thb rotary air-blast cone of a water-sealed pro. 
duoer is composed of a number of superposed rings 
of double-an^ed cross-section spaced upon a conic^ 
framework so that slots are formed for the passage 
of air into the fuel bed. Each ring has projecting 
flanges such that when the rings are assembled 
the outer surface of the cone is provided with two 
or more continuous spiral ribs. The base of tbe 
cone is separated from the annular ash-pan by a 
water seal and the two may be rotated in the same 
or in opposite directions. An upwardly projecting 
blade may be fitted to the ash-pan so as to prevent 
formation of clinker beinveen the lower edge of 
the cone and the inner wall of the generator. The 
cone is rotated in combination with a rake acting 
upon the upper surface of the fuel in the generator 

-H. Hg. ■ 

Vertical-retoTt gas-mahing apparatus. R. H, 
Searle, Assr. to The U.G.I. Contracting ci 
U.B.P. 1,427,078, 22.8.22. Appl., 23.9.19. 

A NUsiBBn of vertical retorts, each of which is sur 
rounded by an independent heating chamber com 
taining horizontal baffles, are arranged in a circle 
around a vertical flu© which conducts the wasts 
gases downwards to a regenerator. The combustioi] 
chamber is subdivided into a number of combus- 
tion chambers connected with the heating chambers 

-H. Hg. ■ 

Gas mixture; Continuous process for producing a 

from water-gas and the volatile matter fim 

coal. H. Strache. G.P. 353,649, 9.2.21. Conv,, 
9.2.20. 

The gases produced by the hot blast* are led off from 
the middle of the gas producer through an open 
tube, whereas the hot-water gas is led throii^ 
the annular space between this inner tube and 
the walls of the gas producer, which is fiiled 
with fuel, ^lien fuel of high water conieot, 
such as lignite, is being used the hot blast 
i gases may be burnt in the inside of the producer 
by passing air through a suitably arranged pipe, 
The hot blast gases are then passed either to the 
chimney or to a steam superheater. The water-gas 
passes through the annular space containing me 
fuel, carrying away the volatile matter with i: 
through the top of the gas-producer to tlie 
gasometer.— H. C. R. 

Gas washers. A. Florin. E.P. 184,060, 9.8.21. 
The woshing liquid is contained in a horizontal 
rotary casing mounted on the ends of two pipes 
forming gas inlet and outlet respectively, and flows 
in contrary direction to the gas. Two concentric 
perforated cylinders are fixed within the casing and 
rotate with it; the annular space between tlie 
cylinders is packed with washing bodies so as to 
present a large surface to the gas. Partitions 
parallel to the ends of the casing are provided with 
openings alternately at the circumference and at 
the centre so as to direct the gas along a 
path. — H. Hg. 

Sulphur; Process for obtaining pure from Qcj’ 

purifying materials. L. Hoffmann. G.P. 365,867, 
26.2.21. 

The contents of the scrubbers are extracted wi^ 
a volatile solvent such as carbon bisulphide, 
solution is mixed with a liquid which does not 
solve sulphur or tar and is not acted upon by tM 
carbon bisulphide, and the latter is distilled off' 
An aqueous solution of a salt having no action o“ 
the substances named, and of a sp. gr. lyi°^ 
between that of the tar and that of the sulpflw*' 
(e.g., a solution of aluminium sulphate of sp- 
about 1'3) is used. After the solvent has been 
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distilled off, the sulphur sinks to the bottom of 
the Tessel and the liquid can be decanted off. 

— H. C. R. 


Wudrocarhont; Ee/inina of liquid . A. E. 

Dunstan. E.P. 184,281, 12.6.21.. 

To remove sulphur compounds, liquid hydrocarbon 
oils are subjected to a preliminary treatment with 
liquid alkali, then agitated with an alkali hypo- 
chlorite solution, such as sodium hypochlorite, con- 
taining free alkali, and finally treated again with 
liquid alkali. The preliminary alkaline treatment 
removes some sulphur compounds and acidic com- 
pounds which would decompose the hypochlorite, 
whilst the final treatment eliminates the greater 
part of the sulphur compounds oxidised by the 
hypochlorite and not removed by it.— -F. G. P. R. 


Distilling [oils]; Process and apparatus for 

J. T. Fenton. U.S.P. 1,424,998, 8.8.22. Appl., 
29.3.21. 

A sTmL for use in topping oils is constructed with 
a tettom in the form of descending steps down 
which the oil flows in a thin stream. A weir at 
the top of the steps, having a vertically movable 
gate over which the oil flows, forma a preheating 
reservoir, whilst at the bottom is situated a well in 
which the depth and temperature of the oil are 
made to regulate valves on the oil inflow pipes 
leading into the preheating reservoir. — F. G. P. R. 


Peiort furnace and condensing apparatus for the 
eduction of oil and fuel gas from oil shales and 
sands. 0. L. Buckingham. U.S.P. 1,4^,074, 

8.8.22. Appl., 1.2.21. 

A HOKitoNTAt retort of U-shaped cross-section is 
provided along its sides with longitudinal flanges 
which rest on brickwork walls composing the Hue. 
A cover to the retort is provided with a number 
of gas domes with outlet pipes to condensers. The 
shale or sand is fed in at one end of the retort 
and continuously moved along to the other end by 
suitable means, such as a screw conveyor. 

— F. G. P. R. 

Motor fuel. F. W. Rohrs. U.S.P. 1,425,135, 8.8.22. 
Appl., 23.2.21. 

•A LiQuin fuel for internal-combustion motors is 
composed of 88% of a light petroleum distillate, 9% 
of benzol, and 3% of acetone to act as an oxygen 
carrier. — F. G. P. K. 

Transformer oil; Process of purifying and 

dehydrating . C. H. Hapgood, Assr. to The 

De Laval Separator Co. U.S.P. 1,425,645, 

15.8.22. Appl., 3.5.21. 

Tbsnsfobicss and similar oils containing only a 
very small proportion of water are practically 
TOmpletely dehydrated by being subjected to centri- 
fugal force whereby the water is carried to the 
periphery of the machine and there held as a 
surrounding film. The oil floats on the watery 
envolope thus formed and is drawn of at a point 
closer to the axis of rotation than the inner wall of 
the water film. — F. G. P. R. 

^^tyoleum; Distilling under high pressure. 

G. E. Stockford, Assr. to Standard Oil Co. of 
New York. U.8.P. 1,425,712, 16.8.22. Appl., 
8.5.15. 

ThE fire chamber and flue beneath a horizontal, 
mgh-pressure still are so arranged that the whole 
mgth of the still bottom is exposed to direct 
flame and fire gases. The distance between the 
of £he still and the top of the furnace 
ufidge wall should be more than one third of the 
diameter of the still.— F. G. P. R. 


avfrocarbon oils; Process of treating . 

MtMTaUoil dmvatives. H. T. Maitland, Assr. 
15 419 ’^>^25,882-6, 15.8.22. Appl., 


(a) An organic acid insoluble in water and capable 
of teing saponified is made from petroleum oil by 
subjecting a heavy distillate, such as lubricating 
oil stock, to treatment with sulphuric acid and 
separating the Mid sludge. The remaining oil is 
treated with alkali and the latter run off and 
acidified with a relatively weak acid whereby the 
albli TOaps are decomposed and ins.->luble organic 
acids liberated, (b) Acid sludge is agitated with a 
continuous supply of fresh hot water until the free 
acid content of the sludge is sufficiently reduced to 
leave the water-insoluble saponifiable oil described 
in (a), (c, d) The insoluble saponifiable organic 
acids described in (a) and (b) are claimed as 
new compounds, one being liquid and the other 
Mild at ordinary temperatures. They are insolnble 
in water, practically odourless, do not bemme 
rancid and contain less than 1 % of sulphur. They 
are readily saponifiable to substances soluble in 
water in all proportions and in mineral oils totally 
and partially respectively, and as such have the 
characteristics of soaps derived from animal and 
vegetable oils. — F. G. P. R. 


Uydrocarhons; Process of producing light . 

0. R. Burke, Assr. to L. P. Burke. U.S.P. 
1,426,149, 15.8.22. Appl., 16.1.12. 

Heavy oil is distilled under atmospheric pressure 
and the vapours led into a compressor where they 
are subjected to a pressure sufficient to raise their 
temperature to that at which cracking takes place. 
By varying the pressure the degree of cracking can 
be regulated and a product of any desired specific 
gravity and character can be obtained at will. 

— F. G. P. R. 

Bydrocarbons ; Process for the production of low 

boiling point . J. O. Black. U.S.P. 

1,426,813, 22.8.22. Appl., 12.12.19. 

On, is heated in a tube still to cracking temperature 
and under a pressure of not less than 35 atm. 
whereby vaporisation is prevented. The heated 
oil is then passed into a larger chamber, kept 
completely filled with oil and under the same 
pressure as the still, wherein carbon is deposited, 
and thence passes to an atmospheric-pressure still 
where the light portions vaporise and are led to 
condensers. The heavier unvaporised portions are 
returned, together with fresh oil, to the cracking 
still.— F. G. P. R. 

“Bath-oil"; Method for the recovery of in 

the production of oils from peat. Hochofenwerk 
Lobeck A.-G. G.P. 353,206, 25.5.21. 

Afteb distilling off the peat oils, the residue is 
mixed with tar and distilled to pitch. “ Bath-oil ” 
and anthracene oil distil over, and are subseqnently 
separated by distillation. After drawing off the 
pitch, the anthracene oil together with the bath-oil 
may be run into the distillation vessel before charg- 
ing it with peat, and the anthracene oil distilled off. 
On account of the recovery of the bath-oil only a 
smaU addition of foreign high-boiling oil is 
required in the process. The pitch produced is of 
good quality. — J. B. F. 

Aluminium chloride; Separating from heavy 

hydrocarbons. O. O. Hoover, Assr. to The Hoover 
Co. U.S.P. 1,426,081, 16.8.^. Appl., 3.4.22. 

To recover aluminium chloride from heavy hydro- 
carbon oils, e.g., after it has been used as a 
catslytic a^nt in cracking, the product ie dissolved 
in a suitable solvent and the mixture subjected to 
sublimation.— F. G. P. R. 


742 a 


Ct. n»^DBST»U<a3VE DlgniJATIOK I BEATINa ! UOarmQ. lOet. l», 1«22, 


EmuUifying agent for liguida imoliMe in water, 
K. D*imler, and Farbw. vorm. Heistar, Lnciua, 
und Briining. G.P. 352,860, 21.11.20, 

The oxidation products obtained by treating fo^il 
minerals o{ vegetable origin, sucb ns coal or lignite, 
with nitric acid and air are treated with alkalis, 
ammonia, or sodium carbonate so as to form 6%— 
30% pasto and then stirred with the material to 
be emulsified, for example, parafiin oil, lubricating 
oil, castor oil, linseed oil, tar, or creosote. The 
emulsions obtained can be diluted and used as 
lubricants, water-soluble boring oils, disinfecting 
or othm' paints or adhesives.-^. C. R. 

Fuel supplied to furnaces or the lilce; Drying . | 

W. R. Wood. U.S.P. 1,427,045, 22.8.22. Appl., 
25.3.19. 

See E.P. 124,314 of 1918; J., 1919, 312 a. 

Combustible gas; Process of producing and ; 

for carbonising coal. H. L. Doherty. U.S.P. j 
1,426,159, 15.8.22. Appl., 7.9.18. | 

See E.P. 132,488 of 1919; J., 1920, 684 a. 


Oil stills; Damper control for . J. Primrose, 

Assr. to Power Specialty Co. U.S.P. 1,425,896, 
15.8.22. Appl., 16.9.20. 

See E.P. 176,100 of 1920; J., 1922, 284 a. 


See also pages (a) 743, Dehydrating emulsions 
(Ci.P. 354,202). 747, Fire-extinguishing etc, (G.P. 
3.55,107). 786, lehthyol oil (E.P. 184,292). 791, 

Calorific ralue of gas (E.P. 184,025); Gas analysis 
apparatus (E.P. 184,279). 


1IB.-DESTBDCT1VE DISTILUTIOIf : 
HEATING; LIGHTING. 

P.ATEXTS. 


Betorts or furnaces \_for distilling shale etc.1. 

J. P. B. Webster. E.P. 184,040, 20.7.21. 

The shale etc. is fed, e.g., by a valved hopper, to 
the trays, buckets, or the like of an endless con- 
veyor which travels through a long casing open at 
the ends and heated throughout its length. The 
casing is sealed, e.g., by water seats, at each end 
to prevent ingress of air and escape of vapours, 
and may be heated by flues above and bellow it, 
through which pass gases from a combustion 
chamber communicating with the lower flue through 
openings fitted with adjustable dampers. Spaced 
diaphragms, extending close to the trays etc., may 
be provided to divide the casing into compartments, 
some or all of which may be fitted with pipes leading 
to condensers. — H. H. 


irood products; Method and apparatus for obtain- 
ing [by destructive distiUationJ. E. 

iBerthekm. U.S.P. 1,428,346, 22.8.22. Appl., 
31.12.19. 

The gases arising from the destructive distillation 
of wo^ are, while still hot, passed into a receiver, 
from which the air has been removed, where they 
meet a stream of water, whereby they are cooled 
and the condensable products are collected. The 
gases are then passed through a second vessel where 
the acidic constituents are extracted by means of 
alkalis; they then pass upwards through a column 
where they are again washed by a stream of 
descending water. — A. R. P. 


Aiijorbcnt charcoal for gas masks; Method of pre- 
paration of . Chem. Werke Carbon G.m.b.H. 

G.P. 310,021, 15.1.18. 

CoAi., anthracite, or (ignite in small pieces is 
treated at a red heat with slightly sUTOrbeated 
steam, extracted with mineral acid, washed with 


water, dried, and hoat^ strongly. The steam treat, 
ment may be discmitinned before the end of the 
first heating, and thne may also be a preliminarv 
heating at a lower temperature, e.g,, 400° 0., witi 
or wit&iut steam. — C. 1 . 

Charcoal; Process of manufacturing highly absorb- 
ent . Chem. Werke Carbon G.m.b.H. G P 

310,022, 16.1.18. 

Chabcoal, more specially for use in gaS masks, is 
prepared by heating coal in from three to ten times 
its quantity of molten caustic alkali, with or 
without addition of sodium chloride or other flux ; 
the melt is washed thoroughly and the residue 
roasted for a long period. — J. S. G. T. 

Decolorising carbon; Process of manufacturhn 

. Chem. Werke Carbon G.m.b.H. G.P 

310,622, 4.5.18. 

Any kind of carbonaceous matter or coal is mixed 
with an alkaliue-earth sulphate and the mass cal- 
cined and then elutriated, the deposited carbou 
being extracted with acid. If desired the process is 
repeated. The alkaline-earth sulphate may be prc. 
cipitated upon the coal employed. — J. S. G. T. 

Mercury vapour lamp; Quarts . Quarslampen- 

Ges. m.b.H. E.P. 165,081, 12.5.21. Conv., 17.6.20. 
Ix a quartz mercury vapour lamp, the duration of 
the initial ignition period is reduced to 5—8 
minutes by reducing the quantity of mercury em- 
ployed in the lamp. This is effected as regards the 
cathode vessel by allowing the merenry to extend 
in a thin layer between the internal surfaces of the 
vessel and the surface of a quartz tube fused into 
the front wall of the vessel or inserted loosely and 
stayed against the inner wall of the vessel by studs 
or similar projections. In the anode vessel, adja- 
cent to the point where the light-emitting tube is 
connected, a small cavity to contain exactly the 
quantity of mercury to effect ignition by tilting is 
formed. — J. S. G. T. 


Electric lamps and the like; [Drawn wire filament 

for] incandescence . 0. Oberlander and 

W. H. le Marechal. E.P. 184,291, 20.5.21. 
Ukaxium oxide, or a substance which on subsequent 
treatment yields uranium oxide, is incorporated 
with the material used for the production of drawn 
tuD^ten filaments. If desired, thorium oxide or 
boric acid, or both, may be also incorporated with 
the material. Thus ammonium uranate dissolved in 
very dilute nitric acid may be added to tungstic 
oxide so that, on reducing with hydrogen, the 
resulting material contains the equivalent of O ST/t 
of uranium dioxide. Alternatively the reduced 
material may contain about 0’75% or thorium oxide 
and 0 75% of uranium oxide. Filaments prepared 
from such material retain their ductility after pro- 
longed heating at very high temperatures. 


Electric lamp with glow-discharge. J. Pintsch A.-G. 

G.P. 355,865, 13.12.17. Addn. to 356,288. 

The lamp is filled with an inert gas with a small 
admixtnre of another gas or vapour, such as hydro- 
gen, nitrogen, carbon dioxide, water vapour, or 
metallic vapours, in such •roportion that the illn- 
minating power is not affected but the disintegra- 
tion of the electrodes is suppressed and the lighting 
of the lamp rendered easier. The additional gw 
may ho added to the inert gas before filling or it 
may be evolved during use from the electrodes or 
from the incompletely de-gassed walls of the top- 

““As Bi> 

Tungsten wires. E.P. 163,014. See X. 
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Phosgene; Beaetions of with benzene and 

m-xylene in the presence of aluminium chloride 
B. E. Wilson and E. W. Fuller. J. Ind. Enu. 
Chem., 1922, 14 , 40fr-i09. ^ 

Intkeaciion between pboegene and benzene in the 
presence of aitbydroos aluminium chloride yields 
benzoyl chloride and benzophenone, but no trace of 
anthraquinone, the production of which was the 
initial aim of the investigation. There are two 
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rapidly with a further quantity of benzene, the 
final product being almost entirely benzophenone 
irrespective of change of temperature, method of 
mixing, ratio of reacting substances, etc. If carbon 
bisulphide is used as a diluent, a large part of the 
product can be obtained as b^zoic acid owing to 
the slight solubility of the intermediate compound 
(in the diluent), which is thus removed before it can 
react with more benzene. With m-xylene phosgene 
yields a discylyl ketone in which at least two of the 
methyl groups are in the ortho position with respect 
to the oarbonyl group ; attempts to convert this 
ketone into an anthraquinone derivative by oxida- 
tion were not successful. — W. P. S. 

ay-Quinolines; Preparation of . I. 2A-Dimethyl- 

Mhoxyquinoline : an improved method for the 
preparation. S. Palkin and M. Harris. J. Ind. 
Eng. Chem., 1922, U, 704—705. 

The method of Mikeska, Haller and Adams (J., 
1921, 75 a) was adapted to commercial needs. The 
reaction product is diluted with water and a current 
of steam passed through for J hr., and after cooling, 
and pouring off the supernatant liquid, the tarry 
r^idue 18 washed several times with dilute hydro- 
elilonc acid, the washings being added to the main 
liquia. The cool solution is treated with an excess 
of strong caustic soda, and after separation the 
aqueous layer is drawn off, and the oil distilled at 
30—70 mm. pressure. The “crude base ” distillate 
(^P to about 225® C. at 30 mm.) is treated on the 
steam bath with am e(}ual weight of acetic anhydride 
and ^ured inte water. After filtering, the solu- 
J*™ is neutralised with caustic soda, the precipi- 
tated base separated, dissolved in twice its wei^t 
acid, and diazotised. 
.\fter filtering the solution is treated with steam to 
decomposo the diazo compounds, cooled, filtered 
through cotton, and neutralised. After about 1 hr. 
the precipi^tw base is filtered off, and purified by 
vacuuin distillation and recrystallisation from 
solution. The pure base melts at 
88»-8 S-o° C. (C/. J.C.S., Oct.)-A. G. P. 

Pyridine recovery. Gluud and Schneider. See Ha. 

Patexts. 

Tar and other liquids; Process and apparatus for 
disfilitng — — . W. Glossop, L. Bradley, and 
B. P. Willsdon. E.P. 184,242, 2.6.21. 

in^rior of a still is provided with superposed 
1 ^ -J at an angle to one another, so that 

i. J 1 - delivered on to the top plate runs down and 
at! u an to the higher part of the next plate 
mch IS inclined in the reverse direction. In »iis 
,n**t 1 hqnid is caused to follow a zigzag course 
nno 1 v*™* af a thin film, and when falling from 
tW L*. 1**® “®** produces a cnrtein of liquid 
whiim ascendnog vapours must pass. Bv 
IS means the latter are well scrubbed and also 
“ valorisation of the light constituents of the 


Emulsions of Jars oud oils; Process for dehydrating 
^^*20 7 18 Soda-Fabrik. G.P. 

The emulsion is heated in a closed vessel under 
p^sure and the water vapour removed by releasing 
the pressure, the heating being continued. By 
thw means the water can be rapidly removed 
Without danger. — C. R-. 

Amines; U^ufacture of /row phenolic com- 

pounds. W. L. Galbraith, W. V. Shannan, W. G 
Adam, and N. E. Siderfin. E.P. 184,284, 13.5.2l! 
In the ^ preparation of amines by heating an 
unsnbstituted phenol with free ammonia and 
ammonium sulpuite, the ammonium sulphite mav 
be replaced by another ammonium salt (ammonium 
chloride) together^ with a fixed alkali sulphite such 
as sodium sulphite. In general, equimolecular 
quantities of phenol, alkali sulphite, and 
ammonium salt are required. Where the phenol is 
originally prepared by means of a caustic soda 
fusion process, the crude fusion product, containing 
the sodium phenoxide and sodium sulphite, may be 
used directly and the addition of an alkali sulphite 
omitted. For example, when 4800 g. of crude 
sodium-^-naphtholate melt, 2953 g. of ammonium 
„ ®> 2617 c.c. of aqueous ammonia (sp. gr. 

0 880) and 9280 c.c. of water were heated under a 
maximum pressure of 180 lb. per sq. inch for 14 hrs. 
at 170® C. there were obtained from the product, 
impure unchanged ;S-naphthol 66% and crude 
^-naphthylamine 90-6%, which gave 797% of 
Maphthylamine purified by distillation. The 
process is especially suitable for the manufacture 
of )3-naphthylamine. — A. J, H. 

Aromatic alkylamino[anihrnquinonel compounds; 

Manufacture of . W. N. Haworth and 

W. Atack. U.S.F. 1,426,380, 22.8.22. Appl., 

See E.P. 147,964 of 1919; J., 1920, 623a. 


IV.— COLODBRiG MATTEBS AND DYES. 

6.6'-l)i-<i-hydroxyisopropyHndigo; Preparation of 

from p-cymene. M. Phillips. J. Amer 

Chem. Soc., 1922, 44, 1775—1780. 

The j^ymeue is obtained from spruce turpentine 
and is converted into mononitrocymene by a 
modification of the method of Andrews (J., 
1918, 486 a). The nitro-compound is oxidised by 
potassum permanganate in the presence of 
sodium hydroxide into o-nitro-p-o-hydroxyisopropyl- 
benzoic acid, m.p. 168° C. (corr.)^ which is re- 
duced by ferrous sulphate and barium hydroxide 
to o-amino-j>-a-hydroxyisopropylbenzoic acid, m.p. 
158° C. (TOrr.). Condensation of the latter with 
cbloroacetic acid gives o-aminoacetic-p-a-hydroxy- 
isopropylbenzoic acid, 

C(CH.),(OH).C.H,(CO.H).NH.CH,.CO.H, 
m.p. 232'6° G. (corr.), which is transforms by 
fusion with potassium hydroxide at 180° — 230° and 
subsequent oxidation of the aqueous solution of 
the_ melt by air into 6.6'-di-a-hydroxyisopropyl- 
indigo. The new dye closely resembles indigo in 
appearance. It gives grecnish-hlue shades on 
cotton from a hydrosulphite vat and compares 
rather favourably with indigo as regards fastness 
to light, acid, washing, and rubbing. It differs 
from indigo notably in its solubility in most 
organic solvents. — ^H. W. 

Glucosides; Studies of . I. Conelituiion of 

indican. A. K. Macbeth and J. Pryde. Trans. 
Chem. Soc. 1922, 121, 1660—1668. 

Inhic^ was inverted by means of methyl iodide 
and silver oxide into the tetramethyl-derivative, 
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and this was hydrolysed by methyl alcoholic 
hydrogen chloride solution to a mixture of the ! 
a~ and /S-forms of the tetnamethylmethylgluooeidee j 
posseesiug the ordinary butylene-oxide Unking, i 
together with certain indoxyl derivatives, inclnd- \ 
ing a product closely resembling the Indoxyl | 
Brown of Fer^n. The ^ucosidee when hydroilysed j 
by aqueous acid yielded a crystalline tetramethyl- : 
^ucQse, readily identified as the 2.3.5.6 or butylene i 
oxide compound. The molecule of d-gilucose with j 
which indoxyl is combined in indican is thus of the ' 
butylene oxide type. The optical properties of the | 
glucoaide and its behaviour towards enzymes j 
indicate that it is a derivative of y3-glucose. i 

~P. V. M- 

Pigment Chlorine GG (M.L.B.) and Lithol Fa&t ; 

Yellow GG (B.A.S.F,); CoMtitution of . ; 

F. M. Bowe and E. Levin.: J. Soc. Dyers and i 
OoL, 1922, 38, 203—204. 

Pigment Chlorine GG and Lithol Fast Yellow GG 
are readily obtained pure by crystallisation from . 
glacial acetic acid, the former as yellow prisms of : 
m.p. 224° C. and the latter as orange-yellow , 
prismatic needles of m.p. 266° O. Analysis shows ' 
them to be isomerides having the formula 
OjaH^N^O^Clj, and they are obtained by condensar • 
tion of 2 mols. of a chloronitroaniiine with 1 mol. ' 
of formaldehyde. Such condensation products 
of various chloronitroaniiines with formalde- 
hyde were prepared and purified by crystal- 
lisation from glacial acetic acid for comparison > 
with the two dyes. condensation product ! 

from 2-chloro-4-nitroaniUne (m.p. 104° — 105° C.) j 
formed pale yellow needles, m.p. 282° C. ; from 
3-chloro-4-Ditroaniline (m.p. 156° — 157° C.) a yellow \ 
crystalline powder, m.p, 239° 0. ; from 2^hIoro-5- [ 
nitroaniline (m.p. 117°— 118° C.) yellow leaflets, ; 
m.p. 207° C. J from S-chloro-O-nitroaniline (m..p. | 
125° C.) yellow prisms m.p. 224° C. ; and from 4- ; 
chloro-d-nitroaniline (m.p. 72° C.) orange-yellow j 
prismatic crystals, m.p. 266° C. Pi^ent Chlorine | 
GG is thus derived from 3-chloro-6-nitroaniIine and 
Lithol Fast Yellow GG from 4-chloro-6-nitroaniline. 

—A. J. H. 

Substantive azo dgestuffs of the naphthalene series; i 

Synthesis of , N. W, Woroshtzow. Ber. i 

Poly. Iwanowo-Wosniessensk, 1921, 4, 95 — 108. I 
Chem. Zentr., 1922, 93, III., 369—370. 

Important direct cotton dyestuffs containing a i 
naphthalene nucleus to which azo groups are ' 
attached in either the 1.4, 1.5, or 2.6 positions are I 
analogous in their substantive dyeing properties to j 
naphthoquinone compounds having 'CO groups in | 
the same positions and this suggests that the sub- i 
stantive dyeing properties of dyestuffs should be ' 
associated with molecular configuration rather than | 
definite atomic groups. In these 1.5 and 2.6 azo I 
dyestuffs, two and one azo groups are necessary ! 
respectively. One azo can be replaced by NOj. | 
1.2-Compound3 also show substantive dyeing i 
nroperties and these are being further investigated. ; 
Naphthalene componnds analogous to benzidine | 
are not naphthidines but napbthylenediamine and | 
iU derivatives. Substantive 1.5 dyestuffs were ! 
obtained by tetrazotising 1.5-naphthylenediamine- { 
d.7-disulphonic acid aim coupling with either j 
naphthicmic, Neville-Winther’s, or H-acid. 1.5- 
Nitroaminonaphthalene and 1.5-napbthylenedi- 
amine also yii^ded snbstautive azo dyestuffs, but 
aao dyestuffs obtained from nitronaphthionic acid 
and l-amino-S-acetaminonaphthaiene’^ulphonic 
acid had feeble dyeing properties. When coupled 
with ^phthionic, Neville-winther’s, and H-acid, 

2 - amino - 6 - nitronaphthalene - 8 - snlphonic acid 
yielded good dyestuffs, but those similarly obtain^ 
from 2.6-naphtbylenediamin&B-sulphoDic acid^were 
even better. (With K^A. Gribow). — ^The action of 


1 mol. of HNOk on a soluticm of S-naphtkylamiue. 
4.8-di8ulpbonic acid in oleum (5% 80^ at -5° to 
-6° C., yields a product (probably the 6-nitro 
compound) which could not be isolated in a pore 
state, but which on diazotisation in solution and 
coupling, yields substantive dyestuffs with marked 
affinity for vegetable fibres.^ Nitration of 2- 
nitronaphthalene-4.8‘disulphoiiic acid yields mainly; 

2.5- dmitronapbtbalen6-4.8^i8ulphotiic acid ti 
gether with a small amount of the 2.6 isomer. The 

2.5- acid dyes wool in bright yellow shades which 
are not fast to washing but which chaise to fast 
dark brown under tne action of light. On 
reduction, 2.5-dinitroDaphthalene-4.8-di8ulphoai(> 
acid gives 2.5-naphthyl6nediamine-4.&-di8ulphonic 
acid which yields, by tetrazotisation and suitable 
coupling, fast dyestuffs for wool and cotton. (With 
M. K. ^sszubzew).— n-Nitrodiazobenaene couples 
with 1.5-naphthyleTieaiamine'3.7-di8ulphonic acid 
in the 2.6 positions, but only the disazo dyestuff has 
an affinity for vegetable fibres. — A. J. H. 

Toluidine Blue: Metachromism of - — . H. 
Schwarz and E. Herrmann. Kolloid-Zeits, 1922 
31,91—94. 

Toltjidine Blue in aqueous solution constitutes a 
poly-disperse system made up of colloidal particles 
and molecular disperse particles. The different 
colouring effects (for example o-silicic acid gel is 
coiloured blue and ^silicic acid gel red by Toluidine 
Blue) are due in the Erst place to the difference in 
the degree of dispersion of the adsorbent and in the 
second place to the electrical condition of the adsorb- 
ing surface, which is determined by the nature cf 
the adsorbed ions. {Cf. J.C.8., Ctetober.) — J. F. S. 

Colouring matter of Lithospermum Eryihrorhizon. 
R. Majima and C. Kuroda. Acta Phytoebim., 
1922, I. 43—66. 

Thb violet colouring matter of shikon, the dried 
roots of Lithospermum Erytkrorhizon, has been 
isolated in a crystalline state and is shown to be 
the monoacetyl derivative of shikonin, to which the 
constitution >-methylpentcnyl-2.5.8-trihydroxy-1.4* 
naphthoquinone is assigned. The latter gives a tri> 
acetyl, » penta-acetyl, and a dibenzoyl derivative 
and on heating is decomposed, giving shikazarin, 
which is identical with o-methyiIquini*arin. — W. G. 

Patents. 

Benzanthrone derivatives; ^anufactwre of • 

British Dyestuffs Corp., Ltd., A. G. Perkin, auil 
G. D. Spencer. E.P. 183,351, 12.7.21. 
Hydboxybenzanthbonb is obtained by heating a 
mixture of benzanthrone (60 parts), anthraquinone 
(50 parts), alkali hydroxide (300 parts), water (50 
parts), and sodium chlorate or sodium nitrate (35 
parts), in an autoclave, slowly to 250° C. and then 
maintaining the temperature between 250° and 2^'^ 
C. for 3 hours. The product is digested with boiling 
water and anthraquinone is removed by filtration. 
Hydroxybenzanthrone is precipitated from the fil- 
trate by carbonic acid or a stronger acid. Amino- 
benzanthrone is prepared by gradually heating » 
mixture of hydroxybenzanthrone (26 parts) and 
ammonia (sp. gr. 0'880, 600 parts) in an autoclave 
to 200° C. and sub^uently maintaining the 
temperature at 220° — 2^° C. for 7 hours. The pm- 
durt is diluted with water and filtered, whereby 
aminobenzanthrone ia ieolated as dull red crystals; 
unchanged hydroxybenzanthrone can be recovered 
by acidi&ation of the filtrate. — H. W. 

o-rflydrloafyazo dyestuffs. W. Herzberg and G. 
^harfanberg, A^rs. to Akt.-Ges. f . Aniiin-1 '• 
VM.P. (a) 1,426,189, (a) 1,426,190, 16.8.22. Apph» 
6.11.21. 

(a) CiAiu is made for the oJiydroxyazo dyestuff 
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O.H(2)OH(3.5.6)Cl,.(l)N : N.(;2IC,^.(l)OH(4)SO.H, 
a dark powder givuig Q reddisn-violet axiueona Bota> 
tion which becomes bluish>r^ by addition of sodium 
carbonate, oran^ by addition of sodium hydroxide, 
and which yiel^ a precipitate when ireatea 
with acids. The dye is applied to wool after mor< 
danting with chromium or by the metachrome or 
after-chroming processes and yields violet shades. 
(b) The o-hydroxyazo dyestuff 0*H,(2)OH(3.5,6)Cl,. 
(l)N:N(7)p,.H.(l)NH,.(2.4)SO,H(8)OH, is a dark 
powder giving a greenish-blue aqueous solution 
which becomes violet on addition of sodium car- 
bonate, red on addition of sodium hydroxide, and 
reddi^-viotet when treated with acids. It yields 
greenish-blue shades on wwl mordanted with 
chromium before or after dyeing. — ^A. J. H. 

Acridine derivatives. G.P. 354,400. See XX. 
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Polysaccharides; Constitution of . V . Yield of 

glucose from cotton cellulose. J, C. Irvine and 
E. L. Hirst. Trans. Chem. Soc., 19^. 121, 
1585—1591. 

By conducting the acetolysia of cotton cellulose by 
Barnett’s method (J., 1921, 8 r) using eulphuryl 
chloride as a catalyst, a 99 — 100% yield of pure tri- 
acetate containing no soluble sugars is obtained. 
For the conversion of the triacetate into methyl- 
glncoside the use of an autodlave is inadvisable. 
This stage is best carried out by digesting smai) 
quantities of the compound (1 pt.) for 60—70 hrs. 
at 125*^ C. with pure methyl alcohol H5 pts.) con- 
taining 0*75% of hydrogen chloride. Residual acid 
is neutralised with silver carbonate and the filtrate 
decolorised, if necessary, with charcoal. The whole 
of the filtrate is then evaporated to a syrup under 
diminished pressure, the last traces of solvent being 
removed at 100^ C. at 10 mm. pressure by a current 
of dry air. A ^'5% yield of methylglucoside is 
obtained. Complete crystallisation is effected by 
dissolving in hot alcohol, standing for a few hours, 
and removing the solvent by distillation at 60® — 70° 
C. The m.p., 125° — 150° C., and fShe specific rota- 
tion of the product indicate that it is the equi- 
librium mixture of pure a- and /i-methylglucosides. 
Au overall yield from polysaccharide to hexose of 
951% of the theoretical amount is obtained. The 
ooncflusion is drawn that cotton cellulose is com- 
posed entirely of glucose residues. — P. V. M. 

and cotton; Estimation of mixtures of 
— ~. P. Heermann and H. Sommer. Mitt. 
Materialpruf., 1921, 39. 315—329. 

A METHOD in which cuprammonium solution is used 
as a solvent for the cellulose, has been found satis- 
factory for the quantitative analysis of technical 
products containing asbestos and cellulose. Micro- 
epical examination does not yield accurate results. 
The loss of weight which occurred when different 
qualities of asbestos were ignited varied from 1'6 to 
15’8%, 80 that mixtures of asbestos and cotton cou^d 
not be estimated by the residue obtained after 
Ignition. The well k^wn method for estimation of 
mixtures of wool and cotton based on their different 
resistance to the action concentrated sulphuric 
acid cannot be applied to mixtures of asbestos and 
0?*/*^°* since raw asbestos, when in contact with 
^oses 0'9— 12'3% and 
^ • k in weight respectively. This loss of 
Jeight is greater i^en ^e asbest^ is more fin^ 
Since the silica content of asbestos varies 
m different qualities, this was found to be an unsat- 
isi^tqry measure of the asbestos present in its 
technical products. Cold cuprammonium solution, 


however, was found to attack five qualities of 
asbestos only to the extent of 0*1% dunng 24 hrs. ' 
The mei^^ of analysiB finally adopted is as 
follow : 0*2 — 0‘5 g. of the air-dry product is dried 
at 110 C. until of constant wei^t and the hygjo- 
soopic moisture (usually 0 o~2‘4%) thereby deter- 
mined. The fat content is then obtained by extrac- 
tion of the dried material with ether, and after- 
wards the water-soluble substances such as salts, 
starch, etc., are removed by treatment in boiling 
water for 2 hrs. and estimated. The materii is 
then immersed for 12 hrs., with frequent shaking, 
in 30 c.c. of a cold, freshly prepared cuprammonium 
solution (al^ut 19 g. of Cu per I.), whereby the 
cellulose dissolves (this is usually complete in 
2 hrs.) and the solution is filtered through a Gooch 
crucible, the residue of asbestos being then 
thoroughly washed with dilute cuprammonium solu- 
tion, finally with dilute ammonia, and then dried to 
constant weight at 110° C. and weighed as pure 
asbestos. The filtrate is acidified with dilute sul- 
phuric acid after the addition of salt so that the 
cellulose is precipitated in a form suitable for Mira- 
tion in a Gooch crucible. After filtration, the resi- 
due of cellulose is dried at 110° C. and weighed. 
The method is accurate to about 1‘5%. — A. J. H. 

Cellulose; Saccharification of . P. P. Budni- 

kow and P. W. Solotarew. Ber. Polyt. Iwanowo- 
Wosniessensk, 1921, 4, 119—128. Chem. Zentr., 
1922, 93, IV., 324-325. 

I^ the technical production of sugars from cellulose, 
the recovery of the sulphuric acid used and the 
rtrength of the solutions of glucose obtain^ are 
important factors. When the scAution, obtained by 
dissolving 1 g. of Swedish filter paper in 7—8 o.c. 
of 72% sulphuric acid during 3 hrs., was diluted 
with water so that it contained not more than 3 % 
HjS 04 and then heated for 2 hrs. at 120° C. in an 
autoclave, the concentration of the glucose solution 
thereby obtained was not greater than 0*6%, In 
similar experiments, except that the concentration 
of the acid in the cellulose solution was decreased 
I by the addition of barium carbonate instead of 
j water, it was found that with longer heating, some 
s of the glucose formed decomposed into organic 
I acids. In the fermentation of glucose, obtained by 
j the action of an acid on cellulose, it is advantageoua 
not to neutralise completely the excess of acid before 
addition of the yeast. By this method 85% of the 
theoretical amount of alcohol was obtained from 
paper, but a smaller yield was obtained when 
caustic soda instead of calcium carbonate was used 
for neutraiising. The theoretical yield of alcohol 
j cannot be obtained from the purest paper since, on 
I account of hydrolysis, small quantities of non- 
! fermentable sugars are formed. The sulphuric aicid 
I is recoverable electrolyticalily. In several experi- 
1 ments, 36*0% to 91*5% of the sulphuric acid was re- 
i covered by means of an electrolytic apparatus c<m- 
{ sisting of an earthenware vessel, containing the 
i cathode and a solution containing 1 % of glucose and 
3% of sulphuric acid, which was immersed in a glass 
vessel containing the anode and water acidified with 
sulphuric acid. Using platinum electrodes, the 
tot^ quantity of sulphuric acid in tbe system 
remained constant, but with carbon eiectrodee a 
small loss occurred. The total amount of glucose 
also remained nearly constant hnt about 6% was 
lost due to absorption by the cathode vessel and 
carbon dectrodes^ A disadvantage of the process is 
that about 7*215 kilowatts was required per kg. of 
H,804 recovered.“A. J. H. 

Wood; Importance of the degree of disintegration 

in the digestion of . P. Waentig. Zellstoff 

u. Papier, 1922, 2, 152—155. 
iNaauvestigating Bronnert’s proc^ (E.P. 170,964, 
U.8.P. 1,392,047; J., 1921, 808 a) for manufac- 
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tore of Bulphite pulp after Bubjecting the wood to a 
preliminary treatment for 2—4 houra with 1 % anl- 
phuric acid at 115° 0., it was observed that a^cn 
the wood was raepared in the form of fine shavings 
a total physiad breakdown of the fibre occurred and 
the oeJlulose subsequently obtained by the chlorina- 
tion process had the brittle character of hydrocellu- 
lose, but when wood-chips were subjected to a 
similar acid treatmeBt the celltilos© fibre obtained 
was long and strong. The yieftds of cellul<we were : 
from raw shavings or chips 50%, from chips pre- 
vionsly boiled with acid, 48% : from shavings boiled 
with acid 41—42%. The difference between the 
yields from chips and from shavings is attributed to 
the transverse slicing of the fibres of the shaving 
whereby the interior of the cell-substance is exposed 
to the action of the acid. In spite of the ^1^^® 
physical and chemical differences, the yield of «- 
cellulose ” was identical in att cases, namely 8^ 
85%, whether from shavings or chips and whether 
the wood had been boiled with acid or not. The 
influence of the acid treatment, however, was shown 
in the viscosity of the viscose prepared from the 
ceWulose, this being considerably lowered by the 
acid treatment to a similar extent in the strong 
cellulose fibre from the chips as in the disintegrated 
fibre from the shavings. The above peculiar be- 
haviour of wood is attributed to the extremely 
heterogeneous constitution of the raw fibre, because 
normal sulphite-cellulose, after boiling with fwMd, 
was converted into brittle hydrocellulose and showed 
only 74‘3% of a-cellu'lose ” after this treatment. 
Hence it is suggested that the inerted chemical 
reactivity of the acid-treated wood is not d^ectly 
connected as cause and effect, with the physical 
breakdown of the fibre substance. — J. F. B. 

Wood pulp; Testing the degree of digestion of . 

H. Roschier. Pappers och Travarutidsknft. 
Zellstoff u. Papier, 1922, 2, 184 — 186. 

The rate of reduction of permanganate under 
standard conditions is proposed as a rapid approxi- 
mate measure of the degree of digestion of wood 
pu4p and is particularly applicable for purposes of 
factory control. A iV/lOO solution of potassium 
permanganate is most suitable j this is kept in the 
neutral condition and acidified just before use. 2 p 
of finely rasped wood pulp, or 6 g. of moist pulp 
squeezed out in the hand, is weighed out and rolled 
into a loose ball. 80 c.c. of N /lOO permanganate is 
placed in a glass-stoppered bottle of 300 — 400 c.c. 
capacity, 1*6 c.c. of 2V/1 sulphuric acid is added, 
the ball of pulp is dropped in, the stopper is in- 
serted, and a stop-watch is started. The bottle is 
shaken slowly and uniformly by hand and the liquid 
is kept under observation by slightly tilting the 
bottle. Immediately the red colour of the perman- 
ganate is discharged the time in seconds is noted. 
A standard temperature of 20® C. is maintains, 
since the rate of discharge is greatly influenced by 
differences in temperature. The following grades 
have been established : easy bleaching pulp, 70 
secs. ; slowly bleaching, 50 — 70 ; medium strong, 
35—50; ordinary strong, 25—35; very strong and 
hard, 25 secs. The values have been co-ordinated 
with the chlorine-absorption values determined by 
Sieber’s method (J., 1921, 382 a). — J. F. B. 

Straw; Digestion of hy the Steffen process, 

T. E. Blasweiier. Papierfabr., 1922, 2^, 1025 — 
1028, 1061—1064, 1101—1103. • 

In a detailed test of the Steffen process for the 
digestion of straw, 6^ kg. of rye straw was steeped 
in a solution of ^ kg. of caustic soda in 819 1. of 
water. TSie liquor w’as completely absorbed by the 
straw, w^iich was then charged into a vertical dig^ 
ter provided with a perforated false bottom and cir- 
culatuki ducts. Steam was admitted at the botmn 
and air expelled, then tbe pressure was allowed 


to rise quickly to 3 atm., which was maintained for 
one hour. On blowing ctff tbe steam, ammonia was 
evolved; only 10 1. of condensed water had accumu- 
late at the bottom of the boiler. The digested 
straw was covered with 2600 1. of boiling water and 
boiled for 30 mins, under a steam pressure of 2— 2^ 
atm. This liquor was blown out and followed by 
six washes of 1800 1. of hot water, each being 
brought to the boil and discharged under a sdight 
steam pressure. The washed pulp discharged from 
the digester contained 16 — 17 % of dry fibre, which 
was increased to 42% after pressing. The yield of 
digested pulp, calculated on dry substance, was 
59*25% ; it showed on analysis 60*92% of cellulose, 
30*00% of pentosans, and 9*08% of lignin. T^is 
pulp did not give lignin reactions and was similar 
in qualitv to straw digested for fodder purposes. 
It was also suitable for paper making and could be 
bleached with a consumption of 12*7% of active 
chlorine. The Steffen process compares favourably 
with other processes, such as Oexnmnn process, 
in current use for the preparation of digested straw 
fodder. The treatment is complete in 4 — 41 hours 
and the total quantity of water used is 21 times the 
weight of the raw material or 40 times that of the 
pulp obtained, as against 63 and 110 times respec- 
tivclv in the case of the Oexmann process.— J. F. B. 


Itosin sizing. R. Sieher. Zellstoff u. Papier, 1922. 

2. 99—103, 134—139. (C/. J., 1921, 842 a.) 

With regard to the influence of ^ calcium and 
magnesium salts on the composition of the 
precipitated resinates, the quantity of alkaline- 
earth in the precipitate is larger the longer the 
interval between the addition of the earth salt 
and that of the aluminium sulphate. The sizing 
efficiency of such mixed precipitates is probably less 
than that of precipitates formed with aluminium 
sulphate alone. In the presence of free sulphuric 
acid, aluminium sulpha^ has no precipitating 
value and the acid resin precipitates contain no 
aluminium. It is not perf^tly certain whether 
pure cellulose is capable of dissociating aluminium 
sulphate and fixing aluminium hydroxide by 
colloidal adsorption. Commercial paper pulps, 
however, always contain inorganic constituents, 
generally of a basic function, which certainly can 
produce this rwult by simple chemical decomposi- 
tion. Sulphite wood pulp is capable of fixing more 
aluminium hydroxide in this way than mechanical 
pulp, and beaten sulphite pulp more than unbeaten. 
Well-washed gelatinous aluminium hydroxide will 
adsorb large quantities of rosin from a 
suspension of pure rosin in water. If pure filter 
paper ^ treat^ with aluminium sulphate for 24 
hours, then thoroughly washed and immersed in a 
highly dilute suspension of rosin, particles of rosin 
are deposited on the fibres, whereas with untreated 
fibres the deposition of rosin particles is ^^ely 
perceptible. These particles can he seen as brignt 
points on the surface of the fibres under the ultra- 
microscope, and in the case of treated fibres they 
are observed particularly on the fine fihrill®. "he 
sizing process may best be defined partly on a 
chemical and partly on an electro-colloidal 
hypothesis. Tbe fibre and the rosin suspension 
may be regarded as endowed with ne^tive charges 
and the aluminium hydroxide, produced by the 
chemical decomposition of the soap with alummium 
sulphate, is positively charged. There is no direct 
tendency for the fibre to adsorb the rosin emulsion 
since both carry the same kind of charge, but the 
rosin emulsion and the strongly positive aluminium 
hydroxide have a powerful attraction to for®', ® 
colloid in which the positive charge of tne 
aluminium is predominant, and this p<»itive coi^ 
plex is tKen discharged on the negative fibre w 
produce the sized pulp. No doubt the absolute ana 
relative concentrations of the components play * 
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important part. This hypothesis explains the 
importsnee of the trivalent ion in the sizing 
process. Tliis ion is so strongly positive that it is 
able to reverse the charge of the rosin emulsion, 
carrying it over from the negative, through 
neutrality, to the positive side, whereas other 
coa^ating agents, such as acids and salts of 
sodium, calcium, and magnesium, simply coagulate 
the emulsion and discharge it, without imparting 
to it any electro-colloidal affinity towards the 
negative fibre. — J. F. B. 

Sulphate pulp mill»; Absorption oj malodorous 

noses in . C. G. Schwalbe. Zellstoff u. Papier, 

1922, 2, 175—178. (C/. J., 1921, 807 a.) 

Thb principal sources of malodorous gases in 
fulphate (soda) pulp mills are the digesters and the 
soda-recovery furnaces. These furnaces discharge 
not only m^captans, hydrogen sulphide, and 
sulphur dioxide, but ako large quantities of solid 
dust particles, consisting largely of sodium sul- 
phide, sulphite and other salts, in the flue gases. 
It is calculated that the losses of sodium salts, 
expressed as sulphate, in the furnace gases amount 
to 15 — 23% of the cellulose produced, and this is 
the principal source of loss of alkali in the process. 
Based on the discovery that wood or straw is an 
e’flective deodoriser of malodorous gases of an acid 
nature, the author proposes to pass the waste gases 
through a rotating horizontal or inclined cylinder 
filled with waste wood trimmings or other refuse 
from the pulp mill. In the case of straw pulp 
mills knotty refuse from the straw may be used 
for charging the cylinder. The same arrangement 
also serves as a trap for the solid salts in the flue 
gases, and the salts may be recovered subsequently 
by washing the wood refuse. The action of the 
wood is rawer that of a “ contact ” substance than 
of an absorbent, and it is presumed that the mer- 
captans etc. become concentrated in the pores of 
the wood and then oxidised. The deodorisation 
may be assisted, if desired, by passing chlorine 
together with the sulphurised gases through the 
material. On similar lines, the gases discharged 
from the digesters may be passed through the wood 
chips stored in the silos ready for charging the 
digesters. The steam which passes off together 
with the digester gases may be condensed and the 
hot water used for washing the wood in the 
deodorisers attached to the soda furnaces. 

— J. F. B. 

Effluent from strawboard mills. Hommon. See 


j powder to the fulling liquid more rapid felting and 
; less shrinkage result, together with a marked 
brightening of the material. An economy in soap 
I and soda is also effected. — H. C. B 

1 

I Fire extinguishing and prevention of the ignition 

i of combustible matter; Process for . A. 

I Eichengriin. Q.P. 355,107, 15.2.18. 
i Ammonium bromide is used in the wild state or 
; in solution. It may be used in conjunction with 
i other substances utilised for the prevention of 
! burning. It is considerably more effective th.%n 
i ammonium chloride and other ammonium salts, and 
: smaller quantities suffice for impregnating textile 
i fabrics and paper. — H. C. B. 

; Vulcanised fibre ; Preparation of . J A 

! Sutcliffe. E.P. 183,497, 27.1.21. 

VuLCANiSEn fibre, prepared by the zinc chloride 
i process, shows a tendency to absorb moisture owing 
I to the presence of zinc chloride residues. This 
I defect is remedied, and a product obtained more 
1 suitable for use in the manufacture of machinery 
j parts, insulators, etc., by saturating the material 
: immediately after the " washing off ” process, or 
: even after it has been dried, with strong ammonia 
' solution. When completely saturated, the material 
! is removed from the bath, washed, and dried, 
i — D. J. N. 

I 

! WaterpToo/ing vukonhed fibre; Method of 

•J. McIntosh, Assr. to Diamond 8tate Fibre Co. 
U.S.P. 1,425,878, 15.8.22. Appl., 27.4.20. 

Wet vulcanised fibre is immersed in a water- 
. proofing solution until thoroughly impregnate 
: and then dried’. — P. G. P. R, 

: Sulphite liquor; Process and apparatus for pre- 

I paring . D. B. Davies and E. P. Strong, 

j U.S.P. 1,424,883, 8.8.22. Appl., 1.6.20. 

j LiQroB from a storage tank is continuously 
! circulated through a pipe system, and sulphur 
■ dioxide is introduced into the stream. The liquor 
; is subsequently returned to the storage tank at 
; or near the bottom. — D. J. N. 

Cellulose; Process for the extraction of from 

vegetable fibres. B. Cataldi, Assr, to A. Poe^o. 
U.S.P. 1,424,620, 1.8.22. Appl., 17.5.21. 


Ion concentration measurements. Keeler. See 

xxm. 

Patents, 

Wool, fur, etc.; Insecticide, more especially for 

protecting against moth. Chem, Fabr. 

Griesheim-Elektron. G,P. 353,682, 30.5.20. 
Dichloroethai^, either alone or mixed or in 
solution with other indifferent or insecticidal sub- 
stances, is employed. The insecticide may be 
either strewn in powder form or dissolved in 
acetone or carbon tetrachloride and sprinkled over 
the material. It does not evaporate so quickly as 
dichlorobenzene and has a more pleasant smell. 

— J. S. G. T. 

Pulling; Method of improving and shortening the 

process of . Diamalt A.-G. G.P. 355,104, 

13.10.16. 

A of organic colloids with inorganic pro- 

tective colloids is added to the fulling liquid. 
Extracts of lichens and algie, gum tra^canth, 
linseed, or fleahane seed mucua^ etc. may oe used. 
Their solutions are mixed with colloidal silica and 
dried in vacuo. By the addition of this colloidal 


I pELLULOsio material, such as straw, esparto grass, 
; jute, cotton, and the like, or wood freed from bark, 
is leached in a digester with alkali scriutions under 
: heavy pressure^ first hydraulic then steam pressure, 
> and is then disintegrated, and transferred to an 
I acid-resisting digester, where it is alternately 
I chlorinated and washed with water (to cool the mass 
and remove hydrochloric acid). When further 
I chlorination ceases to cause any rise in tempera- 
: ture, the material, after a final wash with water, 
I is leached with alkali solution at atmospheric pres- 
i sure. The resulting product consists of practically 
1 pure cellulose. — D. J. N. 

! 

: [Artificial silk'\ threads; Process of producing 

! lustrous . C. A. Huttinger, Assr, to The 

Acme Artificial Silk Co. U.S.P. 1,^5,654, 
15.8.22. Appl.j 12.6.19. 

Woon pulp is saturated with caustic soda solution 
of sp. gr. 1T7, pressed, and treated with car^n 
bisulphide; the resulting xanthate is dissolved in 
{ water, filtered, and spun into an aqueous solution 
j of a bisulphate, containing no free acid, and main- 
tained at a temperature of 70® F. (21® C.). 

• — D. J. N. 
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CeUiUose butyrate; Process of preparing . 

A. D. Little, Inc., Assees. of 6. J. Es&c^en, inn., 

and H. S. Mork. E.P. 167,143, 9.3.21. ConT., 

26.7.20. 

In the preparation of cellulose butyrate, cellulose, 
100 pts., in any form such as yarn, linters, wood 
pulp, paper, etc., containing of nhMsture, is 

soaked in 1500 — 1600 pts. of an acetic acid solution 
of snlphuric acid (the latter acting as a catalyst in 
the Bub^uent esterification), having the following 
approximate composition by weight, sulphuric acid j 
(sp. or. 1*^) 1— ^%, water ^-8%, acetic acid I 
94—87% ; the impregnated cellulose is then pressed ! 
untU it contains 11 times its weight of solution, and | 
is treated in a bath containing, for example, butyric | 
acid 400 pts., butyric anhydride (90%) 465 pts. by ^ 
weight, the reaction, which is accompanied by a i 
rise in temperature, being allowed to proceed nntil : 
a product of the desir^ solubility is obtained. 
When sulphuric acid is used in relatively small j 
qnantitiee it is advisable, when the product shows ; 
good solubility in chloroform, to accelerate the i 
action by the addition of, e.g., 5 pts. of sulphuric ! 
acid (sp. gr. 1*84) and 3 — 5% (by voiurae) of water ; 
on the volume of the butyrating mixture. The 
resulting product is soluble at room temperature in ; 
methyl or ethyl -alcohol containing 50 — 90% by 
volume of ben^l, and in many other solvents and ; 
solvent mixtures such as chloroform, acetone, 90% : 
carbolic acid, hot denatured alcohol, hot solvent . 
naphtha, hot benzol, etc. — D. J. N. ’ 

Cellvlose derivatives [viscose] ; Manufacture of . 

. H, Dreyfus. E.P. 183,882, 9.2.21. ! 

A HIGH molecular viscose, which may be used in the 
manufacture of artificial filaments etc, without 
previous ripening,” is made by treating cellulose 
or a near conversion product (1 mol. C.Hi^Oj) with 
not more than 2 and preferably about 1 mol. of ' 
alkali at concentrations above 15%, preferably 
20 — 50%, and kneading the alkali-cellulose thus 
obtained with not more than 1 mol. (i — 1 mol.) ' 
of carbon bisulphide per molecule of cellulose 
0*H„Oa, until all the carbon bisulphide has entered 
into combination. The carbon bisulphide may with 
advantage be dissolved in a suitable organic solvent, , 
such as benzol, in amount equal to 3 or 4 times the 
weight of cellulose. The solvent is subsequently 
recovered by any suitable method. By thus obvi- 
ating the usual “ ripening ” process, during which 
the cellulose aggregate is exposed to the degrading 
action of free alkali, a product is obtained, which is 
capable of giving stronger threads than can be 
obtained from viscose prepared by the usual methods. 


Cellulose compounds ^ethers, esters^ efc.]; Manu- 

facture of . Plauson’s (Parent Co.), Ltd. 

From H. Plauson. E.P. 183,908, 28.4,21. 
Cellulose derivatives are made by treating cellulose 
in a highly dispersed condition with the desired 
reaction components, with or without condensing 
agents. The cellulose is dispersed by intensive 
mechanicaJl disintegration at high speeds until the 
particfles are abont 0*8 ^ in diameter, e.g., in the 
colloid mill (E.P. 179,124; J., 1922, 449 a). Cellu- 
lose phosphoric ester is made by treating 4 pts. of i 
cotton dispersed in water as described above, with 
2 pts. of ortbophosphoric acid at a gradually in- 
creasing temperature (30® — 50® C.), untW esterifica- 
tion takes place, as shown by the appearance of 
foam. The reaction is preferably carried out in 
vacuo, and 0*1 pt. of concentrated sulphuric acid 
may be added as an accelerator. Cellulose acetate 
is obtained by heating 100 pts. of highly dispej'sed 
celli^ose, pressed untU it contains only 20 — 30% of 
water, with 30 pts. of acetic anhydride and 120 pts. 
of acetic acid, until esterification takes place with 
vigorous foaming. Cellulose sulphide may he pre- 


pared by heating a gel of highly dispersed cellulose 
with an equal wei^t of eu^hur, preferaUy with 
addition of 1 — 5% alkah or alkali carbonate 

to 150® C. until evolution of hydrt^en sulphide 
ceases, and a homogeneous mass is obtained. Cellu- 
lose sulphide is a yellow-grey to brown-grejr mass, 
which evolves hydrogen sulphide on treatment 
with water. In the preparation of cellulose methyl 
ethers, 1 pt. of cellulose is dispersed in 8 — 15 pts. of 
water in a colloid mill, methyl alcohol (8 pta.) is 
added during the dispersion process, and etherifica- 
tion is effected by treatment with hydrc^en 
chloride gas. — D. J. N. 

Cellulose esters; Process for utilising [improving the 

dyeing properties o/] . J. Ducfaux. E.P 

184,197, 1.2.21. 

OELLTTTiOSE esters (other than the xanthate) are dis- 
solved in volatile solvents, e.g.^ formates or acetates 
of methyl, ethyl, butyl, amyl alcohol, etc., containing 
small quantities (l-^% on the weight of solvent) 
of organic substances such as acetamide and its 
homolognes, chlor^ and chloral hydrate, which are 
non-volatile or but slightly volatile, are solvents for 
cellulose esters, and are soluble in water. Threads 
or films produced from these solutions by evapora- 
tion of tno volatile solvent are washed with water to 
remove the non-volatile solvent. Non-grannlar, 
transparent products are obtained having dyeing 
properties closely resembling those of natural fibres. 

— D. J. N. 

Cellulose derivative and process of prepaiing same. 
G. J. Esselcn, jun., and H. S. Mork, Assrs. to 
A. D. Little, Inc. U.S.P. 1,425,580, 15.8.22. 
Appl., 10.4.20. 

In the preparation of a cellulose butyrate soluble 
at normal temperatures in mixtures of benzol and 
alcohol, cellulose is subjected to a preliminary im- 
pregnating bath containing a solution of butyric 
acid and a catalyst. — H. H. 

Cellulose ether solvent and composition. S. J. 
Carroll, Aesr. to Eastman Kodak Co. U.S.P. 
1,425,173, 8.8.22. Appl., 21.1.21. 

An alkyl ether of cellulose is dissolved in a solvent 
containing 82 — 92 pts. of ethyl acetate, 7 — 12 pts. of 
ethvl alcoliol, and 1—6 pts. of water by weight. 

— D. J. N. 


Paper filler. W. Hoskins. U.S.P. 1,424,306, 1.8.22. 
Appl., 31.3.21. 

Powdered calcium sulphate is superficially coated 
with an insoluble soap by washing it with_ soap 
solution. Other substances, which are slightly 
soluble in water, and are capable of forming an in- 
soluble soap, may be similarly treated. The result- 
ing product* find application as fillers in the paper- 
making industry. — D. J. N. 

Paper; Method for recovering \removing printer's 

ink from! waste . T. Jespersen, Assr. to 

Lincoln Trust Co. U.S.P. 1,424,411, 1.8.22. 
Appl., 15.12.16. Renewed 22.12.21. 

Pbintbe’s ink containing a mineral oil vehicle is 
removed from waste paper by treating the paper 
stock with sodium silicate solution. — D. J. N. 


Patterned textile fabrics; Process for producing 

and the resulting ^oduef. H. Giesler, Assr 

to Heberlein u. Co., A.-G. U.S.P. 1,425,520, 
15.8.22. Appl., 10.11.14. 

See G.P. 282,351 of 1914; J., 1916, 713. 


Artificial threads; Method of and apparatus for pro- 

ducing more particularly m'iUtiple 

threads from ceUulose solution. E. Schulke. 
E.P. 163,312, 13.5.21. Oonv., 17.5.20. 

Se* G.P. 341,833 of 1920; J., 1922, 52 A. 
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ArtiUcial Mamifacture of . E. K-cmnert. 

0.S.P. 1,^,953, 22.8.22. Appl., 10.9.20. 

SB* E.P. 172,088 of 1920; J., 1922, 52 a. 


}ioUcular filters, G.P. 351,084. See I. 

XXkaHi contaminated with kemieellulose. G.P. 
355,836. See VII. 


Xtelinting cottonseed. TJ.S.P. 1,425,688. See XII. 
QaS’impervicnts material. E.P. 184,012. See XV. 


Vat preparations; Stable, dry, and readUysoluhle 

ami process of making same. K. llLiesB, 

F. MaeDnchen, A. Sfceindorff, and P. Giloy, 
Assrs. to Parbwerke vonn. Meister, Lucius, u. 
Briining. TT.8.P. 1,426,522, 22.8.22. Appl., 23.8.21. 
S*E E.P. 171,078 of 1921; J., 1922, 705 i. 

Printing fahrict; JSotary offset machines for . 

T. E. Johnston. E.P. lfe,128, 18.3.22. 

Cellulose esters. E.P. 184,197. See V. 

Bleach solutions. TJ.S.P. 1,426,752. See VII. 


VI.-BIEACHIHG: DYEING; PBINTING; 
FINISHING. 

Assistants used in printing and finishing textile 
fabrics; The colloidal nature and infiuence of 

N. J. Plauowsky. Ber. Polyt. Iwanowo- 

Wosuiessensk, 1921, 4, 129 — 137. Chezn. Zentr., 
1922, 93, IV., 551—552. 

The pseudo or colloidal solutions of starch, dextrin, 
British gum, etc. such as are used for printing 
textile fabrics, are heterogeneous, homogeneous, 
cr micellar according to their degree of dispersion, 
but this division is not always possible, since the 
states of these substances when in solution fre- 
quently change. Starch forms a precipitate with 
tannic acid, so that in printing pastes cortaining 
basic dyestuffs, colour lakes are formed which 
adhere only to the surface of the printed fabric and 
therefore are not fast. Analogous precipita^ are 
formed with British gum and Gommelin, which are 
usually mixed with starch. Of the subs^nces 
examined, starch had the most and Gommelin the 
least peptising power. In the presence of starch 
or gum tragacanth, dyestuffs partially diffuse into I 
the textile fibres immediately after printing and | 
this diffusion is hastened by steaming. In the | 
presence of homogeneous substances, however, this ! 
diffusion is very small and is not assisted by 
steaming, so that the shade of the fabric is pale 
and not fast to washing. Fabrics printed with 
Malachite Green and starch or gum tragacanth 
appeared deeper than those for which Gommelin 
or British gum was used. Diffusion experiments 
showed that gum tragacanth has the greatest and 
British gum the least power of diffnsion. — A. J. H. 

Calico-printing' The possibility of iwtiig phos- 
phorescent auOjfanees in . S. G. Schimansky. 

Ber. Polyt. Iwanow'o - Wosniessensk, 1921, 4 , 
171 — 172 . Chera. Zentr., 1922, 93, TV., 318—319. 
Mixtures containing phosphorescent sulphides 
have been used successful^, the fabric being printed 
with a paste containing the sulphide, ammonia, 
and albumin. During printing, the fabrics must be 
protected from light, since the small quantities of 
acetic acid formed cause decomposition of the 
sulphides. Unsatisfactory results were obtained 
with acid dyestuffs, e.g., Eosin and Fluorescein, 

—A. J. H. 

A.ZO dyes of the naphthalene series. Woroshtzow. 
See IV. 

Patents. 

Colour printing: Double tone . Chem. Fabr. 

Worms A.-G. G.P. 364,081, 8.12.17. Addn. to 
347,902 (J., 1922, 382 a). 

A COLOUR base is warmed with luontauic acid and 
printers’ ink added to the solution. The printing 
colour thus obtained is ready for use. The colour 
salte of montanio acid yield in printing a colour 
which stands out in more distinct contrast than 
that produced by the corresponding fatty acid salts. 


VII.~AC1DS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Sulphuric acid from gypsum. W. Dominik. 
Przemysl Chem., 1921, 5, 185—191. Chem. 
Zentr., 1922, 93, IV., 30S. 

Gypsum may be converted into ammonium sulphate 
and the latter into sodium hydrogen sulphate, 
from which free sulphuric acid may ^ obtained by 
(1) reduction of the free acid to sulphur dioxide 
and re-oxidation, (2) distillation with ballast 
{ef. Moscicki and Dominik, J., 1920, 746 a), (3) 
crystallisation of hydrated sodium sulphate by 
cooling and concentration of the mother liquor. 
Sodium sulphate increases in solubility with addi- 
tion of free sulphuric acid to a maximum above 
which the acid sulphate separates. The solubility 
also decreases rapidly with tlie temperature; at 
- 11® C. the maximum solubility corresponding to 
32% free acid is only about 4% Na,SO* by weight, 
so that at this temperature a fairly complete 
separation can be obtained in one operation. A 
calculation of the water required and fuel con- 
sumption necessary for the decomposition of the 
acid salt at a given temperature is added. — C. I. 

Calcium sulphate [ond magnesium sulphate'\; 

Reduction of by carbon monoxide ^arbon 

and hydrogen sulphide'}. J. Zawadzki, K. Kossak, 
and H. Narbut. Przemysl Chem., 1921, 5, 225— 
236. Chem. Zentr., 1922, 93, III., 329. 

At temperatures below 900® C., calcium sulphate is 
reduced to calcium sulphide; the reaction is quan- 
titative about 900® C. ; the velocity of reaction is 
sufficient for technical purposes. The calcium 
1 sulphide yields hydrogen sulphide quantitatively 
on heating with magnesium chloride solution. 
Above 900® C. calcium oxide and sulphur dioxide 
are also produced in quantities increasing with rise 
of temperature. Magnesium sulphate on reduction 
with carbon monoxide is almost completely con- 
verted into magnesium oxide, sulphur dioxide, and 
free sulphur. Magnesium sulphate reduced with 
liydrogen sulphide above 700° 0. yields magnesium 
oxide whilst calcium sulphate under similar con- 
ditions is converted into calcium sulphide. The 
products of the reduction of calcium sulphate and 
magnesium sulphate by carbon are dependent on 
the temperature and the ratio of carbon to 
sulphate; at lower temperatures and with excess 
of carbon, magnesium sulphate leaves a residue con- 
taining magnesium sulphide as well as oxide; in 
the case of calcium sulphate the residue is sulphide 
only. At higher temperatures and with l^s carbon 
the products are magnesium oxide, sulphur dioxide, 
and sulphur, and calcium oxide and sulphur 
dioxide respectively. — J. B. F. 

Rypochlorous acid; Ionisation constant of . 
Evidence for amphoteric ionisation. W. A. Noyes 
and T. A. Wilson. J. Amer, Chem. Soc., 1922, 
44 . 1630—1637. 

The ionisation constant ha, representing HCIO ^ 
H*+C10' is 6'70xl0‘** at 25® C. whilst the constant, 
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hh is ioo small to aifect the conductivity of O'OOOIV 
nitric acid when hypochlorous acid is added to it. 
When a current of air is passed through a solution 
of hypochlorous acid chlorine monoxide and not the 
acid is lost. This indicates the presence of p^itive 
chlorine ions and confirms the amphoteric ionisa- 
tion, i.e., in addition to ionisation represented by 
the above equation, ionisation also occurs according 
to the equation HClOij Cl‘+OH'. — J. F. 8. 

Causticising in the presence of silicate. B. H. 
McKee and T. H. Chilton. Pulp and Paper 
Mag., 1922, 20, 693-694. 

Expkkihknts are described showing that it is 
possible to obtain satisfactory causticisation of soda 
solutions containing silicate by allowing sufiBcient 
time (longer than with carbonate alone) for the com- 
pletion of the reaction. — H. R, D. 

Potassium hydroxide; Application of Scheele’s re- 
action to preparation of . W. Dominik. 

Praemysl Chem., 1922, 6, 25—36. Chem. Zentr., 
1922, 93, III., 237. 

The reaction, 

2KCi-|-4Pb0+H,0 ■:lPbCl,-t3Pbq+2KOH 
was studied, using mixtures containing not more 
than 20 g. of lead oxide per 100 c.c. of potassium 
chloride solution, filtering when the reaction was 
complete, adding a further quantity of lead oxide 
to the filtered liquid, and repeating these operations 
until equilibrium was attained. It was found that 
to obtain 1 g. of caustic potash about 16 g. of lead 
oxide is necessary. At the ordinary temperature 
the equilibrium between caustic potash and 
potassium chloride may be expressed by the 
equation ; — 

- KCl - 0-422 -1- 0-074[OH) 
and the maximum coaccntratlon attainable is 112 g. 
KOH per litre. Regeneration of lead oxide 
by treatment of the lead chloride formed with 
milk of lime or calcium bicarbonate is not 
practicable, but may be accomplished by treatment 
with ammonium carbonate in presence of excess of 
carbon dioxide, whereby ammonium chloride and 
lead carbonate are formed, and the latter can be 
converted into lead oxide by treatment with steam 
at 300° C. With this method of regeneration, the 
process as a whole becomes technically sound. 

— H. R. D. 

Chlorates; Bole of chromate in the electrolytic 

preparation of . A, W, Pamfilow. Ber. 

Poiytech. Iwanowo-Wosniessensk, 1921, 4, 113. 
Chsm. Zentr., 1922, 93, III., 327. 

The addition of chromate in the electrolytic 
preparation of chlorate not only prevents the de- 
composition of hypochlorite and corrosion of the 
electrode, hut also produces the required adjustment 
of acidity. If the solution is simply made acid or 
alkaline in the absence of chromate there is no 
variation in the concentration of the hydrogen and 
hydroxyl ions. To produce merely a protective film 
a trace of chromate would suffice, whereas in prac- 
tice larger quantities are used. The phosphates 
have similar properties but are less suitable, since 
only sodium dihydrogen phosphate has an acid re- 
action and copper electrodes cannot be used. 

— J. B. F. 

Ammonia; Presence of acetone in commercial . 

J. Bougault and R. Gros. J. Pharm. Chim., 
1922, 26, 170-171. 

Examikatiox of samples of ammonia from different 
sources indicates the presence of acetone in 
quantities varying from 0*01 to 0*5 g. per litre. 
This may be a source of serious error in analytical 
work, especially in the use of ammonia for physio- 
logical tests. — H. J. E. 


Lime; Fundamental physical and chemhal pro, 
perties of eommerctal — /. The avaihhk 
lime content, M. h. Holmes and 6. J. Fink 
Chem. and Met. £ng., 1.^)2, 27, 347 — 849. 

The loss on ignition and arailable lime, calculated 
on a non-voTatUe basis, of a large ntmuber of 
American samples are tabulated. By avaihtble lime 
is understood the total CaO^ which is easily soluble 
in water, and it is determined as follows: 1*4 g 
of the material, ground to pass 100-m^h, is boileci 
for 3 min. with 200 c.c. of water, and the solution 
is titrated with Nil hydrochloric acid and phenol- 
phthalein nniil the pink colour disappears for 
1 — 2 seconds. The experiment is repeated in a 
1 litre graduated fiask using a quantity of 
acid (A c.c.) 5 c.c. less than before. Any lumps 
that form are ground up, and the solution is 
diluted to 1 litre wJfh recently boiled distilled 
water. 200 c.c. is pipetted off and titrated with 
27/2 hydrochloric acid until the solution remains 
colourless with phenolphthalein for 1 min. If B c.c. 
be used in the second titration then the percentage 
of available lime is 2A+5B. — A. R. P. 

Copper hydroxide ; SoUd>iiity of i» caustic soda 

solution. G. S. Melbye. Medd. Kgl. Veten- 
skapsakad. Nobelinst., 1921, 4, [o], 1 — li, 
Chem. Zentr., 19^, 93, HI., 4^. 

CoppEB sulphate solution is run into caustic soda 
solution until the solution becomes turbid. The 
precipitate is filtered off through glass wool, the 
filtrate diluted with water, and the copper esti. 
mated iodoroetrically with thiosulphate. The 
solubility of the copper hydroxide varies with the 
conditions and meth<^ of experiment, e,g., the 
results vary with the size of the drops of the copper 
sulphate solution. Tbe^ solubility is a linear func- 
tion of the concentration between 2*66 and 6’6A’ 
caustic soda, and is expressed by the equation; 
[Cu(OH),] =0*045[NaOH] - 0*096.— J. B. F. 

Manganese dioxide' Some properties of . A. de 

Hemptinne. Bull. Acad. roy. Belg., Classe des 
Sci., 1922, 8, 71—76. Chem. Zentr., 1922, 93, 
III., 478-479. 

M.vnganesb dioxide is reduced by hydrogen or a 
mixture of hydrogen and hydrogen sulphide at 
ordinary temperatures, and at atmospheric pres- 
sure. After 5 days a rapid and progressive reduc- 
tion in pressure due to absorption of hydrogen was 
perceptible (phosphoric anhydride was used to 
absorb the water formed), and after 53 days about 
one-third of the hydr(^en had b^n used up. The 
r«iuced product w’as rapidly re-oxidised on exposure 
to the air. When manganese dioxide was exposed, 
similarly, to a mixture containing 33% of hydrogen 
sulphide and 67% of hydrogen a considerable 
diminution in volume took place in 3 mins., the 
manganese dioxide being converted into a sulphur 
compound, from which hydrogen sulphide was 
evolved on treatment with sulphuric acid. — J. B. F. 

Sulphur dioxide ; Oxidising and reducing properties 

of . 1. Mercury t^lorides. L. M. Stewart 

and W. Wardlaw. Trans. Chem. Soc., 1922, 
12!, 1481—1489. 

The type of reaction which occurs when sulphur 
dioxide reacts at 95° C. with mercurous chloride 
in the presence of hydrochloric acid depends on the 
concentration of the acid. With high concentia- 
tions of acid (8—217) sulphur dioxide acts as an 
oxidising agent, sulphur being precipitated ana 
mercuric chloride formed. At acid concentrations 
between and 0*1627 decomposition to mercuric 
chloride and mercury occurs to an extent decreas- 
ing with decrease in acid concentration. An 
peri^, extending over the range of acid concentra- 
tion 0*1617 to 0*07^, during which calomel. is 
affected, is followed, below a concentration 
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by rcdiMstiott of the chloride to mercury, 
incre^ing Tfitb decreasing acid concentration. 


with a ^finite concentration of acid the 'amount 
If reduction of mercuric chloride to the mercurous 
state by sulphur dioxide at 95° C. is dependent 
on the initial concentration of the mercuric 
rhloride. Quantitative reduction occurs when 


Water vapour; Catalytic /emotion of from 

hydrogen and oxygen in the presence of copper 
and copper oxide. E. N. Pease and H, S. Taylor. 
J. Amer. Chem. Soc., 1922, U, 1637—1647. (Of. 
J., 1922, 98 a.) 

The combination of hydrogen and oxygen is prac- 

1-A- _A eWS/NO ■ 1 ■ • 


chloride. Qaaniitarive rea.mo.on occu™ i^en ^ically complete at 200° C. when mixtures contain- 
sulphur dioxide reacte for 12 honra at 95 <3. ^h ! up to 6% of oxygen are passed over copper, 
26 g- of mercnric chloride in 120 c.c. of wato. | prepared hy reducing copper oxide in hydrogen at 
Above this concentration of mercnric chloride the | jso®— 200° C., but is only just measurable at 100° C. 


reduction is incomplete. For complete reduction 
of either chloride a very low acid concentration is ' 
npcessary. Incomplete reduction occurs if the i 
concentration of acid exceed 0-02W. The small | 
degree of ionisation of mercuric chloride in aqueous i 
solution, and the fact that it forms complexes with , 
^.rdrochloric acid, have an important bearing on 
?he above reaction.-P. V. M. 

Oxides of lead; Phyeical chemietry of . IV. 

Tied lead and lead eeegutoxide. 8. Glasstone. 
Trans. Chem. Soc., 1922, 121, 1466—1469. 

Red lead and hydrated lead sesquioxide are 
plumbous salts, giving plumbous ions in solution. 
The hypochlorite and pTumbite-plumbate methods for 
the preparation of lead sesquioxide are uncertain ; 
in no case was an anhydrous sesquioxide obtained. 
Fairly pure hydrated lead sesquioxide can be oV 
tained by a method based on the solubility of this 
oxide in alkali. A 12% solution of sodium hydroxide 
(2OT o.c.) saturated with lead monoxide is diluted 
to 500 0 . 0 ., and an e^al quantity of saturated 
bromine water added. The mixture, after standing 
overnight, and washing tree from hypobromite and 
alkali by decantation with water plus a little acetic 
acid, is added, as an aqueous paste, to 60 g. of 
sodium hydroxide in 300 c.c. of water at 60° C. 
The cold filtrate from this mixture is treated, with 


The cold filtrate from this mixture is treated, with , 
continuous stirring, with 40 g. of acetic acid in 
150 c.c. of water, and the precipitate washed and 
filtered with the aid of the pump. The ratio of 
lead dioxide to monoxide in the product is deter- 
mined by analysis at this stage, and the solutioii 
in alkali and precipitation with acid repeated if . 
necessary. The various methods of preparation of 
the sesquioxide are in harmony with the view that 
in a solution of the sesquioxide in alkali there 
is equilibrium between plumbate, plumbite, and ■ 
hydroxyl ions. At ordinary temperatures the normal . 
plumbate-plumbite potential is 0'30 volt. Con- j 
sideration of the Pb"-ion concentrations produced | 
by dissolving lead monoxide, sesquioxide, and 
dioxide respectively in Jf/1 caustic soda indicate 
that in the presence of lead dioxide and monoxide 
there will be a tendency for lead monoxide and 
sesquioxide respectively to dissolve ^ in alkali to 
form red lead. In agreement with this lead sesqui- 
oxlde U’as converted completely into red lead when 
left in contact with a solution of lead monoxide in 
alkali for six weeks. — P. V. M. 

Oxides of lead; Physical chemistry of — ; — . V. 

Electromotive behoriour of lead dioxide. S. 

Glasstone. Trans. Chem. Soc., 1922, 121. 1469 — 
1480. 

The system lead — lead dioxide — alkidi is unstable ; 
lead and lead dioxide combine directly in the 
presence of alkali to form red lead. The value of 


I 160° — 200° C., but is only just measurable at 100° C. 

I In nearly all cases copper oxide is produced simnl- 
i taneously with water. If the oxygen is shut off and 
I pure hy^ogen passed over the catalyst, the oxide 
i so produced is reduced at a greater rate than that 
: of the formation of water whilst the oxygen is 
' passing. Between 130° C. and 100° C. the rate of 
' oxidation of the copper and the rate of the reduc- 
tion of the oxide so formed, as well as the catalytic 
activity, suffer a marked reduction. At 130° C. 
with a supply of oxygen equivalent to 10 mg. of 
I water in 6 mins., the rate of formation of water 
' passes through a maximum to a steady minimum 
: value. (Of. J.C.S., Oct.)-J. F. 8. 

Hydrogen peroxide; Colorimetric determination of 
. — ^ — . M. L. Isaacs. J. Amer. Chem. Soc., 1922, 
44, 1662—1663. 

HTDnoGEN peroxide may be estimated colori- 
metrically as follows ; 1 c.c. of a 10% solution of 
ammonium molybdate is slowly added to a mixture 
: of about 30 c.c. of water, 10 c.c. of a 5% solution 
i of citric acid, and 1 c.c. of the hydrogen peroxide, 
water is added to make the volume 50 c.c. and the 
whole well shaken. A yellow colour develops imme- 
: diately and the solution is then compared with a 
standard potassium chromate solution (0 4 g. per 
litre) in a Dubosq colorimeter. When the standard 
is set at 20 the amount of hydrogen peroxide is 
given by a; =0 05467 /y, where y is the colorimeter 
reading and x the number of grams of peroxide in 
the 50 c.c. of solution. The results obtained by this 
method compare favourably with those obtained by 
direct titration with potassium permanganate 
solution. — J. F. B. 


Selenium oxychloride, V.Lenher. J. .4mer. Ghem. 

Soc., 1922, 44, 1664—1667. 

Selenium oxychloride is extremely hygroscopic and 
the greatest precautions are necessary to obtain the 
anhydrous material. The presence of small quan- 
tities of water increases the electrical conductivity 
enormously and its reactivity towards carbona^ 
IS largely dependent on the amount of water 
present. To test for the presence of water in 
selenium oxvchloride cobalt carbonate which has 
been dried at 300° C. for 3 hrs. is sealed up with 
a sample of the oxychloride; in the abeonce of 
water no reaction occurs, but if the merest trace 
of water is present the oxychloride becomes Wne 
and a pressure of carbon dioxide is set up. The 
dry carbonates of calcium, strontium, copper, 
nickel, and ferrous iron are without action on 
the oxychloride, whilst carbonates of barn:^, 
Hthinra, and magnesium evolre, carbon dmxiae 
slowly and that of zinc much more rapidly, ^used 
carbonates of sodium and potassium react readily 
with anhydrous selenium oxychloride evolving a 


mce of alkali to form red lead, lue value or [ wiiiu , x RuiAhur dioxide has no 

Thfl hiffh i nItiS’notnl ! Slil^t 


is of the order of 0*27 volt. The high initial poten- 
tial value of elect rolytically deposited lead dioxide 
(from acid lead nitrate solution) is probably due 
to the presence of traces of a higher metaatable 
^cid oxide, possibly PbO,, not capaole of detection 
hy analysis. The decomposition of this oxide is 
^lerated ^ rise of temperature and by plumbite 
elutions. The existence of hydrated lead dioxide 
is doubtful. The normal plumbic-plumbous poten- 
tial has b^n redetermineo, and a maximum value 
of 175 volts at 25° C. is indicated. — P. V. M. 


action Ull l/UC WAAAAA^ .W . . X 

in the presence of water selenium is precipitated. 
Dry hydrogen sulphide produces a red-brown colour, 
after which hydrogen chloride is evolved and yellow 
selenium sulphide is produced; heat is evolved a^ 
this dissociates the sulphide into sulphur and 
selenium. Carbon monoxide has no action on the 
oxvchloride. Chlorine is evolved by 
iodates, hromates, and persulphates. Tni^ton, 
tantalum, and titanium are only slightly att^l^ 
after long periods at elevated temperatures. Phos- 
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phorus reacts violently at 0° C.) producine selenium 
monbchloride and tetrachloride and phosphorus 
pentoxide. Carbon tetrachloride dissolves selenium 
oxychloride hut after a time phosgene is evolved 
and selenium tetrachloride formed. — J, F. S. 

Selenium oxyhromide. V. Lenher. J. Amer. Oiem. 
Soc,, 1922, 44 , 1668—1673. 

Selsnium oxybromide is best prepared by adding 
to pure resublimed selenium dioxide the calculated 
quantity of fused selenium in a flask fitted with a 
rubber stopper through which passes a dropjjing 
funnel and a safety tube filled with fused cmcium 
bromide. The flask is cooled to 0® C. and the 
amount of bromine necessary to convert the metal 
into tetrabromide is cautiously added in small 
quantities. The mixture is then warmed until the 
whole of the oxide has dissolved. Selenium oxy- 
hromide is a reddish-yellow solid melting at 415® — 
41*7® 0., boiling at 217® C. under 740 mm. with 
considerable decomposition. Owing to its decom- 
position on heating it cannot he purified by distil- 
lation even under reducoed pressure. It has a 
density of 3*38 at 50®. Water converts it into 
selenious and hydrobromic acids. It dissolves in 
carbon bisulphide, chloroform, benzene, toluene, 
and xylene and the fused material is miscible in 
all proportions with these solvents. Carbon tetra- 
chloride dissolves it readily but the fused materia! 
mixes only to the extent of 6 % , and on heating for 
several days the solution evolves phosgene. It is 
an extremely active chemical reagent, behaving as 
a brominatmg and oxidising agent, and it is a 
powerfnl solvent. {Cf. Oct.) — J. F. S. 

Pure gases. Heirich. See I. 

Iron oxides for gas ‘purifUaiion. Gemmell. See IIa. 

Patents. 

jSulpfiurtc and kydrocKlorie acids; Process of monu- 

factureof . R. StoUe. G.P. 353,742, 14.6.14. 

SuLPHVBio and hydrochloric acids are prepared by 
the interaction of chlorine and sulphur dioxide in 
the presence of water at an elevated temperature. 

_j. s. G. T. 

SydrocKloric acid: Electrolytic method of manufac- 
turing . T.Blasweiler. G.P. 355,387, 28.11.20. 

Solutions of alkali chloride are electrolysed in cells 
in the anode chamber of which lignite or peat is 
suspended. — H. B. D. 

.Sulphurous acid; Process of producing by heat- 

ing sulphates. M.Trautz. G.P, 356,414, 23.12.19. 
Sulphate, briquetted or mixed with charcoal or 
iron, is heated in the absenoe of hydrogen, in a 
stream of gas such as carbon dioxide, nitrogen, etc. 
which is not acted upon by sulphur dioxide, until 
all sulphur is expelled. Alternatively, the sulphate 
is initia.Uy heated in a stream of gases containing 
sulphur vapour and gases not acted upon by sulphur 
dioxide (carbon dioxide, sulphur dioxide, nitrogen, 
etc.) and then distilled in a stream of gas containing 
neither sulphur dioxide nor sulphur vapour. 

— J. 8. G. T. 

Alkali lyes coloured and contaminated with hemi- 

cellvlose^ Process for purifying . F. Kuttner 

Kunstseidespinnerei, and E. Profeld, G.P. 
355,836, 22.2.21. 

The lye is treated in the cold with an oxidising 
agent such as hydrogen peroxide or ozone in the 
presence of metallic catalysts such as copper and 
lead. The oxidation may be carried out m ve^e<ls 
made of the metals which cat^yse the reaction. 
The cellulose compounds in solution are precipitated 
on the surface of the metal and the solution is 
bkached. The purification is the more complete the 
greater ihe area of the metallic surface. — H. C. R. 


Sodium carbonate, caustic soda and sulphur; pro. 

duction of . Rhenania Verein Chem. Fair' 

A.-G.f and F. Projahn. G.P. 366,287, 16.2.16. 
BAUiuif sulphate is reduced to barium sulphide and 
then treated with water. The baryta is separated 
from the resulting liquor, which is treat^ with 
carbon dioxide to form barium carbonate and 
sulphur, the barium carbonate being afterwards 
treated with sodium sulphate, to form sodiuiQ 
carbonate and barium sulphate. The baryta 
treated with sodium sulphate to form barium 
sulphate and sodium hydroxide, or it may be used 
to causticise the soaium carbonate previously 
obtained. The barium sulphate formed is again 
reduced to barium sulphide and the process 
repeated. — A. B. S. 

Anhydrous chlorides of alkodine^earth metals; Pro- 
cess of manufacturing . Minami Manshti 

Tetsudo Kabushiki Eaishi. E.P. 163,304, 10.5.21 
Conv., 15.5.20. 

An alkahne^arth carbonate, (»ide, oxychloride, or 
hydroxide is heated with ammonium chloride in 
presence of a halide of a base electropositive to the 
alkaline-earth metal. For example, a mixture of 
5 pts. of sodium chloride and 5 pts. of potassium 
chloride is maintained in a melt^ state at about 
800® C., and a mixture of 30 pts. of ammonium 
cWoride and 10 pts. of magnesium oxide is gradually 
added. The product consists of anhydrous mag- 
nesium chloride mixed with chlorides of sodium and 
potassium, and free from oxide; it is suitable far 
the electrolytic preparation of magnesium. The by- 
product ammonia and chlorine generated by electro- 
lysis of anhydrous magnesium chloride are utilised 
to make the ammonium chloride for the process. 

— H. R. B. 

Barium chloride; Process for manufacture of pure 

from barium carbonate and maonesi-um. 

chloride Jye. Chem. Pabr. Coswig-Anhalt, and 
W. von Dietrich. G.P. 355,299, 3.11.20. 

A FLUID mixture of barium carbonate and mag- 
nesium chloride lye is caused to set by addition of 
a dehydrating substance, e.g., calcined barium 
chloride, and heated above the decomposition tem- 
perature of magnesium chloride. A portion of the 
calcined product may be used as dehydrating agent 
in the first stage of the process. — H. R. D. 

Hyposulphites Ihydrosulpkitesl; Process for flit 

manufacture of . Farbenfabr. vorm. F. 

Bayer und Co. E.P. 176,344, 20.2.22. Conv., 3.3.21. 
Hydbosulphites of high concentration are obtained 
by treating a bisulphite solution with an amalgam, 
preferably of an alkali metal obtained electro- 
lytically, and n freo acid (hydrochloric, sulphuric, 
sulphurous), which ia present in quantity equiva- 
lent to the non-mercurial metal of the amalgam. 
The bisuilphite solution is well cooled and stirred, 
whilst adaing the amalgam and acid. The mercury 
formed is returned to the electrolytic cell for use 
in the production of a further quantity of amalgam. 

— H. R.D. 

Soluble phosphates; Process of manufacturing — "■ 
J. O. Wiliams. E.P. 184,206, 10.11.21. 

A WATER-SOLUBLE Bulphate, such as sodium, pota^ 
slum, or ammonium smphate, is caused to react witn 
calcium phosphate in the presence of water apd 
sulphur dioxide. When mineral calcium phosphate 
and ammonium sulphate are used the reaction gives 
calcium sulphate, diammonium hydrogen phosphate, 
and ammonium si^phite. (Reference is directed, m 
pursuance of Sect. 7, Sub-sect. 4, of the 
and Designs Acts, 1^7 and 1919, to E.P. 26,097 o 
1912.)— H. R, D. 
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J)iha>sie calciwn phosphate; Protesa of reducing the 
amount of acid neCMsary in the manufacture of 

, Baferische A.-G. fUr ch«in. n. l&ztdwirt* 

schaftl.-€heni. Fabrikate, and H. Hackl, G.P. 
354,784, 20.8.20. Addn. to 352,782 (J., 1922, 723 a). 
Ths interaction between monobasic calcium phoe* 
nhate and finely ground bone meal in accordance 
with the previous uatont is effected under the i 
influence of heat ana of the pressure set up by the 
carbon dioxide evolved, — J. S. G. T. 

j^otassium htcarbonate; Electrolytic production of \ 

from potassium chloride solutions. Cheni. 

Fabr. Grieeheim-Elektron, and R. Suchy. E.P. 
184,244, 2.5.21. 

A OATBODB solution containing, e.g., 240 g. of 
potassium chloride and 140 g. of potassium bi- 
carbonate per litre, is electrolysed until the potas- 
gium carbonate content reaches about 200 g. per 
litre. The liquor is transferred to a carbonating 
apparatus, about 20 g, of potassium chloride 
per litre added, and carbon dioxide introduced, 
until complete saturation results. The product is 
filtered off and the mother liquor, whicb has the 
same composition as the original cathode solution, 
is used again.— H, R* JD. 

Potassium and sodium carbonates; Preparation of 

a non-hygroscopic mixture of . A. W^ter. 

O.P. 354,575, 21.4.21. 

SoDicriE hydrogen carbonate add potassium 
hydroxide are allowed to interact in the solid 
state or in concentrated solution. A spray of 
concentrated caustic potash is blown into a reaction 
vessel containing finely powdered sodium hydrogen 
carbonate and the whole contents of the vessel are 
agitated with a current of air which removes excess 
moisture. — C. I. 

Sodium silicate and the like; Furnace for producing 

. W, H. Stanton. tf.S.P. 1,425,551, 15.8.22. 

Appl,, 9.8.20. 

The furnace is composed of a covered horizontal 
hearth, beneath which is a pair of gas regenerator 
chambers extending the full length. Beneath each 
of these chambers is an air regenerator chamber. 
A flue leading from the outer extremity of each 
regenerator space leads into the space between the 
superimposed hearth and roof at a point near an 
outer extremity of the hearth. Separate air or 
gas passages communicate with the inner end of 
each of the chambers for introducing the gas or 
air, and removing spent gases. — H. R. D. 

Antimony trichloride : Preparafioft of aqueous solu- 
tions of . G. K. NVilliamfl, Assr. to Hooker 

Flectrochemic.al Co. U.S.P. 1,425,505, 15.8.22. 
Appl., 10.8.20. 

llBTAUiio antimony is heated with chlorine in 
presence of hydrochloric acid sufticiontly concen- 
trated to prevent separation of oxychloride. 

— H. R. D. 

Purified gas mixtures; Process of meparing . 

J. 0. Clancy, Assr, to The Nitrogen Corp. 
U.S.P. 1,425,577, 15.8.22. Appl., 8.5.20. 

A MiiTuaB containing hydrogen, nitrogen, and 
carbon dioxide is passed in contact with ammonia 
free from contaminating impurities in order to 
pr^are a mixture consisting essentially of 
hydrogen and nitrogen. — H. H. 

Hydrogen and hydrogen-nitrogen mixtures; Process 

of generating . J. C. Clancy, Assr. to The 

Nitrogen Corp. U.S.P. 1,425,579, 16.8.22. Appl., 
25.5,20. 

A mixtueb of hydrocarbon vapour, steam, and air 
is passed into contact wiih. iron-chromium surfaces 
at a high temperature. — H. H. 


Zinc oxide; Method and means for producing . 

3. Thomson. U.S.P. (a) 1,425,917 and (b) 1,425,918, 
16.8.22. Appl., 16.3. and 5.^.21. 


(a) Zwc gas,” produced by re-distilJation of 
metallic einc in an electric furnace, is pass^ 
between impinging streams of ” partially depoten- 
tiated ” oxygen, (b) Crystalline zinc oxide £ pro- 
i duced by oxidising superheated “ zinc gas ” by 
j preheat^ air. — H. R. U. 


Zinc oxide; Process of treating by-product — — . 
J. E. Booge, Assr. to E. I. du Pont de Nemours 
•and Co. U.S.P. 1,426,349, 22.8.22. Appl., 21.10.20. 
Thb process consists in calcining by-product zinc 
I oxide BO as to form a product containing watcr- 
i soluble compounds, which are removed by washing 
j with water. — G. P. M. 

j Bleach [hypochlorite] solutions; Preparation of 

I liquid . J. n. MacMaho^ Assr. to The 

I Mathieson Alkali Works, Inc. U^.8.P. 1,420,752, 
22.8.22. Appl., 4.3.22. 

i Liorrip chlorine is vaporised by indirect contact with 
I alkaline solutions, tne beat of vaporisation of the 
j chlorine being utilised to cool the alkaline solution, 
: into which the gaseous chlorine is introduced. 

! — H. R. D. 


j Lead arsenate; Method of manufacturing , 

I A. 0. Allen, Assr. to J. Luca* and Co., Inc. 

I U.S.P. 1,427,049, 22.8.22. Appl., 29.6.21. 

Lead arsenate is precipitated from a basic solution 
of lead salts, obtained by mixing 70% acetic acid, 
40® B. nitric acid, and litharge in the proportions 
' by weight of 10: 1:39 respectively by means of 
i arsenic acid containing 58—^% ASaO#. — H. R. U. 

' Potassium nitrate and ammonium sulphate; Process 

of manufacture of . Chem. Werko Loth- 

rlngen, and T. W. Pfirrmann. G.P. 353,432, 
4.1.21. 

PoTASBiUM nitrate and ammonium sulphate or 
, ammonium sulphate-nitrate are obtained by tho 
double decomposition of potassium sulphate and 
ammonium nitrate in an acid solution preferably 
acidified with nitric acid. — J. S. G. T, 


Xitrogen compovudsy e.g., cyanides, cj/anamtdes, 

nitrules, etc.; Process of producing from 

metals^ or metallic oxides or carbonates, and 
carbon and nitrogen. Chem. Fabr. Grieeheim- 
Elektron. G.P. (a) 305,612 and (b) 305,613, 
14.3.14. 

(a) The gases evolved in the process of manufacture 
i are burned with so much air that ^sentialiy a 
mixture of nitrogen and carbon dioxide is produced, 
from which carbon dioxide ifl recovered as usual. 
<b) The reaction is carried out at a lower tempera- 
! ture, and is accelerated by the use of briquetted or 
powdered lignite or pe-at in place of coke or coal 
(anthracite). — J. S. G. T. 

^ Ammoftium saits; Process of manufacturing — — 
i from ammonia produced catalytically. Badische 
Anilln u. Soda-Fabrik, G.P. 352,978, 24.4.21. 
i Ammonium salts, more especially ammonium sul- 
t phate and ammonium chiorido, are produced by 
i treating a solution or suspension of an appropriate 
1 salt (sulphate or chloride) with ammonia and subse- 
! quently or simultaneously with the mixture of 
carbon dioxide and hydrogen resulting from the 
catalytic interaction of water-gas and steam, the 
mixture of gases being if necessary fr^d from 
hydrogen sulphide. Carbonate formation is carried 
to oomp^letion by employing the carbon dioxide resi- 
due recovered from the gas by water under pressure 
and subsequent release of pressure. — J. 6. G. T. 
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AmmofCSunv salts containing tony matter; Process 

of purifying . L, Singer. Q.P. 353,744, 

25.7.16. 

A SOLUTION of the ammotiiuni salt is treated with 
air, then slightly supersaturated with ammonia and 
filtered through sand or fuller’s earth etc. Any 
residual tarry matter contained in the filtrate may, 
if necessary, be removed by treatment with steam. 

— J. S. G. T. 

iSal-ammontac waste; Process of working up . 

Metallbank u. Metallurgische Ges. A.-6., and W. 
Schopper. G.P. 353,636, 8.7.20, Adda, to 352,505. 
Tub process described in the previous patent (cf. 
E.P. 145.086 of 1920: J., 1921, 734 a) is applied to 
the working up or other residues containing 
chloridee of heavy metals, and more especially to tin 
residues containing chloride. The material is mixed 
with an amount of dry slaked lime equivalent to its 
chlorine content, worked up with water to a crumbly 
mass, which is then treated with steam. — J, S. G. T. 

Ammonium sulphate; Saturator for producing . 

'Berlin^Anhaltbche MaschinenbaU'Akt.-Qes. G.P. 
353,370, 17.10.20. 

One or more sieves are inserted cross-wise in the 
gas distributor and acid is supplied from above. 
This arrangement produces a salt of exceptionally 
low acidity, — A. B. 8. 

.dmtnoniuin chloride; Production of . Holzver- 

kohlun^-Industrie A.-G. G.P. 354,078, 10.10.17. 
Ammonia and hydrochloric acid, both in gaseous 
form, and the latter in slight excess, are passed 
through methyl alcohol or other liquid in which 
both the gases are soluble, but ammonium chloride 
is insoluble. Pure ammonium chloride is thus 
obtained direct without evaporation.— A. B. 8. 

Tfydrocyanic acid; Process of increasing the stahility 

of . Deut^he Gold- u. Silberscheideanstalt 

vorra. Roessler. G.P. 352,979, 5.4,19. 

Tnfi stability of hydrocyanic wid is increased by 
the addition of a little oxalic acid. — J, S. G. T, 

Extraction process; Continuous , particularly 

for separating potassium chloride from crude 
potassium salts. Fellner und Ziegler, and M. 
Konig. G.P. 355,979, 25.7.19. 

The solvent liquor at a low temperature is brought 
into contact with the salts in an extractor consist- 
ing of two chambers one above the other and con- 
nected so as to allow the salt to be separated from 
the liquor. Between these chambers is a preheating 
and settling ohaimber for treating the solvent liquor 
after it has been run off the salt, — A. B. S, 

Sodium hisvlphaie; Separation of in the solid 

state from solutions. Spinnstoff-fabrik ZeMendorf 
G.m.b.H., and K. Leu^. G.P. 356,103, 3,2.20. 
The solution is treated with concentrated sulphuric 
acid. — A. B. S. ■ 

Aluminium- sulphate; Process for preporin-g 

from aluminium hydroxide. Vereinigte Alu- 
miniumwerke A.-G., and W. Fulda. G.P. 354,328, 
15.3.21. 

Aluminium hydroxide is heated with ammonium 
sulphate and we ammonia evolved re-converted into 
sulphate by means of gypsum. — 0. 1. 

Aluminium oxide; Process for xrroduction of 

from bauxite. Schweizerische Sodafabrik, G.P. 
35£^1, 25.6.21. 

Bajxite is emulsified with soda lye, without the use 
of prepare, in a homogenising apparatus provided 
wtw at least one turbine wheel.— H. Hv D. « 


AlvmintTim oxide Manufacture of from 

tMterials containing alumina and siXica. >Metali. 
bank und ‘Metallnrgiscb« Ges A.-G. G.P. 355,302 
12.6.16. 

Fubnacb slags, especially blast-furn^e slag, rich 
in i^umina. either alone, or mixed with other sub* 
stances rich in alumina, are treated by a process 
whereby soluble sodium aluminate and insoluble 
calcium silicate are formed.— H. R. D. 

Aiumtntum compounds; Process for separation of 
from other substances, especially iron com- 
pounds. Rhenania Ver. Chem. Fab. A.-G. Zweig. 
niederlassung Msmnheim. G.P. 355,303, 24.9.18. 
A SOLUTION (not too dilute) of the substances under 
treatment is mixed with a sodium salt and an alkali 
fluoride, avoiding excess of the latter, and the 
double fiuoride which separates is washed with 
water or very dilute acid till free from foreign 
matter. — H. R. D. 

Silver halides; Process for preparing soli^ colloid- 

aUy soluble . J. D. Riedel A.-G. G.P 

354,450, 14.5.19. Addn. to 350,097 (J., 1922, 
392 A). 

A COLLOIDALLT Bolublo sUver halide preparation is 
obtained by addition of water to the colloid solution 
! prepared as in the chief patent. — C. I. 

Magnesium chloride lyes; Treatment of . W. 

1 Esch. G.P. 355,300, 22.1.20. Addn. to 332, 16S 
(J., 1921, 302 a). 

About eight-ninths of the magnesium is separated 
as basic carbonate by treating the lye with magnes- 
ium hydroxide and secondary ammonium carbonate 
I or its components (ammonia and carbon dioxide) in 
I corresponding proportions. The mother liquor 
instead of being treated with lime, as in the chief 
atent, is boiled with excess of ma^esium oxide or 
ydroxide, the liberated ammonia being rooovored 
and used again in the process. The residue, con- 
sisting of magnesium chloride, toother with the 
excess of magnesium oxide or hy^oxide, is then 
heated to a higher temperature to obtain hydro- 
chloric acid, and the residue from this operatiopj 
which consists chiefly of magnesia, is used again in 
the process, after being leeched, if necessary, to 
recover potassium salts. — H. R. D. 

i Minerals or oxides; Process for decomposing or dis- 
solving refractory . Farhenfebr. vorm. F. 

I Bayer und Go. G.P. 355,738, 12.7,19. 

: Refbactoey minerals or oxides may be dissolved 
! after treatment with a mixture of alkali oxide and 
I hydroxide. — A. R. P. 

I Hydrogen peroxide; Process for producing — -• 

I Deutsche Gold- und SUber-^heideanstalt vorm, 

I Roessler. G.P. 355,866, 1.9.16. 

i Concbntbatbi) sulphuric acid is allowed to flow into 
1 a suspension of alkali perborate in water, the 
j quantities of acid and perborate being so adjustec. 
that a solution of hydrogen peroxide is obtained 
having a concentration preferably of 20%, but m 
any case more than 10%.— A. R. P. 

AfefaZlic salts; Produefion of from ores, slags, 

residues, etc. J. Leibu. G.P. 366,293, 13.4.20. 
Metals or metallic oxides in the form of vapour, 
or waste gases containing them, with either 
ing or reducing gas es may be required, are brougfl^ 
into contact with acids and the resulting salts or 
recovered by customary methods. — ^A. B. S. 

ilfercury; EUctrclytic oxidation of in 

carbonate solution. Consortium ftlr Elektroche 
Ind., G.m.b.H. G.P. 366,607, 3.6.18. 

The sodium carbonate wflution should not contain 
less than 0-02% or more than 0‘08% of halogen saitSr 
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pref«rably sodium eUoride. The process is particu- 
]arly applicable to re-ozidising the metallic mercnr; 
produced in the preparation o( acetaldehyde from 
acetylene, so as to obtain a fresh sumly of mercuric 
oxide used in this process. — A. B. S. 

Iodine; Proeest for recovering . O. V. Faber. 

E.P. 168,324, 23.8.21. Conv., 28.8.20. 

Cabbon or carbonaceous material containing 
absorbed iodine (e.ff., from mineral water) is heated 
in presence of a medium (e.jr., a current air or 
carbon dioxide) which will carry away the iodine as 
evolved. — H. B. D. 

Inert gases, e.g., nitrogen and argon; Process of 

producing free from oxygen and hydrogen. 

Patent-Treuhand Ges. fiir elektrische Gluhlampen 
m.b.H. 6.P. 353,743, 9.4.20. 

The inert gas is freed from oxygen by heating with 
an excess of hydrogen, which is snbeequently re- 
jnoved from the perfectly dried gas by liquefaction. 
The last traces of hydrogen are removed from the 
liquefied mixture of gases by boiling. — J. S. G. T. 

Gas Initrogen and oxygen'] mixtures; Process for 

separating . B. and R. Mewes. G.P. 354,217, 

12.3.19. 

The vapours of low oxygen content passing away 
from the oxygen condensing column are forced by 
means of a jet, along with cooled and purified air, 
into the nitrogen column, passing through the 
liquid flowing from it.— C. I. 

Sulphur; Process of obtaining in a finely \ 

powdered form. F. Meyer. G.P. 356,047, 24.6.21. ! 
Sui.vHUK vapour is passed over or through liquids | 
such as alcohol, acetone, benzene, carbon bisulphide, ' 
trichloroethylene, or mixtures thereof, which have I 
the property of abstracting the finely divided sul- i 
phur present in the vapour without causing it to ] 
agglomerate. On removal of the liquid the sulphur I 
is obtained in a finely divided form. — A. B. P. i 

Sidphurie acid chambers; Construction of . ■ 

R. E. Dior. U.S.P. 1,426,261, 15.8.22. Appl., : 

25.3.21. j 

See E.P. 164,572 of 1920 ; J., 1921, 582 a. ! 

Oxides of nitrogen; Process for the production of \ 

from ammonia by catalytic oxidation. C. ; 

Bosch, Assr. to Badische Anilin u. Soda Fabrik. 
U.S.P. 1,426,952, 22.8.22. Appl., 9.7.20. i 

See E.P. 145,059 of 1920; J., 1921, 811 a. i 

Metal oxides; Process for obtaining volafilisahle \ 
• F. D. 8. Robertson. U.S.P. 1,426,602, i 

22.8.22. Appl., 16.12.18. 

See E.P. 147,470 of 1920; J., 1922, 99 a. 

Sydrogen; Production of . G. Claude, Assr. j 

to L’Air Liquide Soc. Anon, pour I’Etude et j 
I’Exploit. des Proc. 6. Claude. U.S.P. 1,426,462, j 

22.8.22. Appl., 31.5.18. 

See E.P. 131,091 of 1918; J., 1918, 765 A. 


solution is produced by precipitating gdtt from 
action in agua regia by hydrous ferrous sulphate. 
The precipitete is ground with 8—10% of a flux 
cc^istmg of 6 pts. of basic bismuth nitrate and 
0-6 pt. of anhydrous borax, mixed with oxidised 
turpentine and lavender oil, and applied to the 
A bright gold 61m is produced after baking 
at 650°— 900“ C. Paler hues are obtained if about 
30% by weight of silver chloride is mixed with 
the gold. “Sulphur balsam” may likewise he 
employed for gilding. 100 g. of dry French 
turpentine is mixed with 20 g. of sulphur and 20 g. 
of VenetiM turpentine and boiled gently on an oil 
bath. Acids must be distilled oil at intervals, and 
it is best to carry out the distillation in a stream 
of carbon dioxide, employing a long glass tube as 
a reflux condenser. To 8 — 9 pts. of the balsam so 
prepared, a solution of gold chloride containing 
1 pt. of gold, 4 pts. of concentrated hydrochloric 
Mid, and 4 pts. of nitric acid, diluted with water, 
is added, and the mixture heated on an oil bath 
until the gold dissolves. Water is removed, and 
7 — 8% of lavender oil and 12%, of French turpentine 
added, and the mixture heated until completely 
mixed. The resulting mass is dissolved in carbon 
bisulphide and filtered. The carbon bisulphide 
is evaporated off, and 5 — 8% of basic bismuth 
nitrate added, and the resulting mass applied to 
the wares, which are then carefully baked at 4W — 
600° C. The reactions occurring have been 
investigated by studying the interaction of sulphur 
and pinene. C„H,,S or C„H„S, is probably formed 
by reaction between pinene and s^hnr. With 
gold chloride, the compound C,,H„S,AuCIa is 
probably formed, and by baking, this is probably 
decomposed into C„H„C1„ An and SCL. Gold 
sulphide gives only a matt film, un®r the 
conditions of the experiments. “ Sulphur balsam ” 
may be prepared by the interaction, at room 
temperature, of sulphur monochloride and 
turpentine, the evolution of hydrogen sulphide and 
hydrogen chloride being prevented by cooling. 
Used in conjunction with gold chloride this gives 
even better films than the first-mentioned balsam. 

— J. S. G. T. 

Quartz; Heat of crystallisation of . E. C. Ray. 

Proc. Roy. Soc., 1922, A 101, 509—516. 

The heat of crystallisation of quartz has been 
determined from the respective values of the heat 
of solution in hydrofluoric acid of silver sand and 
silica glass, which were found to be 30'29 and 
37’24 kg. -cals, per g.-mol, of silicon dioxide 
respectively, the difference, 6'95 kg. -cals, per 
g.-mol., representing the heat of crystallisation of 
quartz. The value is considerably higher than the 
values obtained by Wietzel (2 32) and by Mulert 
(2'21), and the discrepancy is attributed to the 
effect of prolonged grinding in reducing part of the 
substance to the vitreous condition. The calculated 
value of the heat of crystallisation at 900° C. is 
6‘50 kg.-ca!s. per g.-mol. At the melting point, 
the value is very nearly the same as that at air 
temperature. (6'/. J.C.S., Oct.) — J. S. G. T. 


See also pages (a) 736, Absorption tower for hydro- 
chloric add (G.P. 383,553); Vrying substances con- 
tnning free alkali (G.P. 352,343). 737, Catalyst 

(U.S.P. 1,425,576). 738, Acid-resisting linings 

(G.P. 355,874). 740, Sulphur from gas scrubbers 

(G.P. 355,867). 741, Aluminium chloride (U.S.P. 
1,426,081). 771, Oxide of iron (E.P. 183,323). 

m-GUSS; CEBAHICS. 

Giving glazed clay vessels. P. P. Budnikow. Ber. 
Uolyt. Iwanowo-Wosniessensk, 1922, 6, 211 — 220. 
Chem. Zentr., 1922, *3. IV., 235. 

'?a- liAB examined various methods of 

gilding glazed clay ware. A suitable gilding 


Patexts. 

Alkali metal silicates [/or glass-making]; Process 

of producing in blast furnaces. S. Peacock, 

Assr. to C. W. Waggoner. U.S.P. 1,425,0^, 
8.8.22. Appl., 18.12.20. 

! A MIXTHBB of carbon, silica, and a colourless non- 
I oxidising alkali metal compound is smelted in a 
I blast furnace and the slag is tapped and utilised 
I for glass-making purposes. — A. R. P. 

Muffle-flattening oven and leer. E. E. Milner and 
W. J. Lytle, Assrs. to H. L. Dixon Co. U.S.P. 
1,428,309, 15.8.22. Appl., 12.8.21. 

A FLATistoxo oven comprises a chamber containing 
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a flattpiing stone, a number of heating lines in 
the top walls of chamber, an off*take at one 
end of each of the flues, anotner off*take Iwtween 
the ends of the flues, and means for regulating the 
flow of gases in the off-takes.— A. B. S, 

ATWieaZinp lehr; Plate-glafs - — .• E. E. Milner 
and W. J. Lytle, Assra. to H. L. Dixon Co. 
T7.8,P. 1,426,310, 15.8.22. Appl., 16.8.21. 

An annealing lehr for plate-glass oomprises several 
mu^ heating chambers arranged zigzag, a 
number of heating flues in the top wall of each 
chamber, with off-takes in each flue, means for 
producing oombustlon in these flues, and connect* 
mg flues oommon to all the chambers and to oil 
the off-takes,— A. B. 8 , 

Lamthbulbs and other glass ware; Melting together 

of glass parts of by means of soluble fiuxes. 

L. S. Velio. G.P. 356,883, 4.6.19. Conv., 22.1.19. 
A FLUX composed of phosphoric acid and lime has 
the advantage of being more readily fusible and 
more free from colour than the lead fluxes generally 
used, and of having a coefficient of expansion 
similar to that of the glasses used for the purposes 
named. — A. B. 8 . 

Silica; Production of dense, acid-resisting articles 

from . O. Biihring. Q.P. (a) ^3,912, 

31.5.19, (b) 353,913, 27,5.22. 

(a) Silica sand is mixed with plaster and moulded ; 
the resulting articles are saturated with a solution 
of water-glass, flred, and then soaked in sulphuric 
acid or other acid. They are again treated with 
water-glass and afterwards with acid and again 
flred, these processes being repeated as often as is 
desired, (b) The firing of articles made as described 
is continued until the mass is vitrified. — A. B. 8 . 

Mica sheets; Process of manufactuHng refractory 

from mica waste. P, Kertesz. G.P. 

349,849, 6,11.20. 

Mica waste is finely ground and worked up with 
silicic acid, with just sufficient alkali and lime to 
enable the silica to set. The mixture is formed 
into sheets and heated until the silicate melts. 
Alternatively an alkali silicate may be employed 
as binding medium and silicic acid added until no 
free alkali is present. The product is suitable for 
insulating heated conductors, e.g., resistance wires, 
or for fixing them to supports. — J. S. G. T 

C?imo clay or like clays; Treatment of . T. 

Rigby. E.P. 183,536, 16.4.21. 

China clay or like clay suspended in water, is 
concentrated by settlement or by mechanical 
means, such as a rotary filter, until it contains 
only altout 50% of water. The product is dried in 
a continuous maimer, by spreading it as a film on 
a surface heated by steam, in an evaporating plant 
of the type specified in E.P. 180,963, 181,035, or 
149,055 (J., 1920. 682 a; 1922, 573 a, 574 a), or in 
any other suitaole plant, using steam at low 
pressure as the drying agent. The use of various 
known types of excavators in association with the 
evaporating plant is claimed. — A. B. S. 

Clay; Treatment of . W. Feldenheimer and 

W. W. Plowman. E.P. 184,271, 9.6.21. 

Clay is purified ^ suspending it in water, adding 
a solution containing 1 — 3 lb. of metapbosphoric 
acid (or the equivalent amount of sodium meta- 
phosphate, or a mixture of sodium carbonate and 
metapbosphoric acid) to each ton of clay, allowing 
the eoarfer particles to settle, running off the 
superx atant liquid, and flocculating the clay 
therein by the addition of a solution of alum. (Cf. 
B.P. 121,191; J., 1919, 41 A.)— A. B. S. 


Kaolin; Process of producing — . B. Proelich 
Q.P. 860,018, 22.10.20. : 

Nattvi felspathic kaolin rock, free from iron, lime 
magnesia and mica, is decomposed into day' 
quartz, felspar, and other products by drying' 
disintegration, mechanical working, and winnow^ 
ing. — J. 8 . G. T. 

Tunnel ovens or kilns for firing pottery, tiles, and 
the like. C. F. Bailey. E.P. 183,708, 23.7.21. 

A lUNNEL oven may be built shorter than usual if 
its ends are at a lower level tK.an the middle where 
the heating zone is situated! The trucks are 
moved by means of an endless chain fitted with 
arms which connect it to the cars. The chain and 
arms may run in an air-cooled groove. — A. B. S. 

ITunnel] kiln. R. T. Kyle. U.S.P. 1,426,655 
22.8.22. Appl., 10.3.21. 

A TUNNEL kiln has a series of heat inlets at hori- 
zontally spaced points along one vertical side and 
a single boat outlet at the opposite side to th^ heat 
inlets and in the same horizontal plane, so that the 
heat is forced to travel diagonally across the tunnel 
and through the ware before passing to the outlet 

—A. B. S. 

Tunnel-kiln for baking ceramic articles etc. • 

Gas-fired . A. Dahl. G.P. 350,143, 10.7.20. 

Aib for combustion is preheated in separately 
controlled channels in the roof of the kiln, and 
flows from these into a longitudinal channel 
arranged in the combustion arch of the kiln, 
whence the stream branches on both sides of the 
kiln walls and passes to common channels, 
arranged below the kiln on either side and com- 
municating with the channel for supplying gas to 
the combustion chamber. The nostrils of the latter 
channel are situated behind the combustion arch 
and are longer and narrower in the front part of 
the kiln used for the preliminary slow firing than 
in that part in which the goods are subjected to a 
full heat. — J. S. G. T. 

Kiln; Method for heating a periodic by pro- 

ducer gas. F. and K. Meiser. G.P. 352,224, 

17.4.21. 

Am is drawn in by the action of the producer gas, 
which is introduced under pressure, and is heated 
in the first place either by the flue gases or by pass- 
ing through channels heated by tne furnace wall 
and secondly in channels surrounding the producer 
shaft. The suction action produced by the inflowing 
gas under pressure allows much more gas to burn 
in a narrow space, and a stable flame and high 
temperature are quickly attained. — J. B. F. 

Sagger furnace; Annular in which the saggers 

can be mantpulated from above. F. and K. 
Meiser. G.P. 354,948, 5.12.20. 

A BUKNEB is arranged at one external end and the 
chimney at the other end of heating passages built 
between the saggers, so that the direction of flew 
of the hot gases is reversed in the furnace. The 
furnace can be emptied from below, and hoods are 
provided for cottccting gases and vapours. The 
lumace is suitable for baking electrodes, clay ware, 
etc. — J. S. G. -T. 

Enamel coating to meiallic surfaces: Method of pro- 
ducing and applying — — . H. M Smith, Assr. 
to Stanley Insulating Co. U.S.P. 1,425,612, 

15.8.22. Appl., 30.9.18. 

The enamel mixture is distributed over the surface 
and an air blast applied during the fusion 
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Ceramic products ; Process of mcuwfacturinff porous 

. Soc. Anon, le Carbone. G.P. 361,700, 

29.2.20. • 

A rowMMD mixture of clay, gypsum, and wood 
charcoal is mixed with water to a paste which is 
then moulded as desired and baked. Alternatively, 
a mixture of clay, grog, and calcium carbonate 
(powdered chalk- or marble) is baked. — J. S. G. T. 

roreelain and the like; Firing . Siemens- 

&huckertwerke Q.m.b.H. G.P. 353,^7, 27.5.22. 
Is a gas-fired kiln, the flames are made to resemble 
those from coal by the addition of other combustible 
matter. Very smoky flames are produced by means 
of turpentine, resin, etc. which are burned in a 
special furnace and then introduced into the gaa 
flames, or the smoke-producing material may be 
introduced directly into the gas flames. — A. B. 8 . 

fhixes in ceramic masses; Process for thoroughly 

distrihuting . L. Wessel Akt.-Ges. fur Por- 

zoHan u. Steiugutfabr. G.P. 354,941, 17.6.22. 
The flux is added to the ceramic mass in the form 
of a solution of a soluble salt and, after being 
thoroughly mixed, is precipitated by the addition 
of a suitable reagent. — A. B. 8 . 

Carbon and articles containing carbon; Process for 

coating with enamel, quartz, or glass. N. 

Meurer. G.P. 355,467, 23.8.21. 

Tbe articles are first given a thin coating of copper, 
nickel, iron, silver, or the like by the spraying pro- 
cess .ind then a coating of enamel is appli^ by any 
suitable process. By this means any desired por- 
tion of a carbon article may be electrically insulated. 

—A. R. P. 

Orophite; Manufacture of shaped pieces of pure 

. E. Trntzer. G.P. 355,484, 23.11.20. 

Finely powdered graphite is intimately mixed with 
a colloidal solution of graphite, the mixture is 
moulded into the desired shape, and tbe dispersion 
medium removed by spontaneous evaporation, by 
heat, or by high pressure, or by a combination of 
these methods. — H. R. D. 


IX.— BUILDING MATERIALS. 

Concrete; Flexural strength of pZatn . D. A. 

Abrams. Amar. Cone. Inst., 1922, 18. Lewis 
Inst. Structural Materials Research Laboratory, 
Bull. 11. 

Tests of the flexural strength (modulus of rupture) 
of 760 plain concrete beams (38 in. by 10 in, by 8 in.) 
were made by applying loads at the i points of a 
36 in. span, a wide range of mixtures^ conadstencies, 
and grading of aggregate and curing conditions 
being employed. It was found that there is no uni- 
form relation between the modulus of rupture and 
the compressive strength, though for the usual con- 
crete mixtures the modulus of rupture is about 22 % 
or the compressive strength. An increase either in 
the proportion of cement or in the size of the aggre- 
gate increased both the flexural and compressive 
strengths of the <x>ncrete. An increase in the pro- 
portion of water reduced both the flexurai and com- 
pressive strengths. The advantage of curing in a 
damp state was fully shown by the tests. Both the 
flexural and the compressive strengtha after coring 
a damp state were proportional to the logarithm 
cf the age of the concrete. No serious dkcrepancy 
between the flexural and compressive strengths was 
caused by using pebbles^ crushed slag, or crushed 
imestono as aggregate, but granite gave aiightly 
•ower values possibly because of its low abBcwption. 
I here is a definite relation between the water- 


ratio volume of water to volume of ceimnt in 
the batch) and the flexural strength, just as there 
water-ratio and the compressive 
strength, but the curve representing the form^ is 
of an entirely different form from that representing 
the latter ; with an increase in the water-ratio 
compressive strength drops rapidly at first and then 
moreslowly, whilst tbe flexural strength drops slowly 
at first and then rapidly. In most of the tests a 
variation in any one constituent or condition, had 
a much smaller effect on the flexural than on the 
compressive strength, but on the whole the relations 
between the two strengths are consistent. — A. B. S. 

Plaster; Setting and velocity of solution of . 

P. P. Budnikow and J. K. Syrkin. ^r. Polyt. 

Iwanowo-Wosniessensk, 1922, 6 , 235 — 248. Chem. 

Zentr., 1922, 93, III., 476—477. 

The velocity of solution of plaster prepared 
by calcining gj’psinn at various temperatures 
was determined by electrical conductivity measure- 
ments. Plaster prepared by calcining at 115° — 
125° C. dissolved rapidly at first and then 
more slowly; after 24 hrs. the solution was 
feebly supersaturated relative to Ca 80 ,, 2 H 20 . 
The results were similar for plaster pre- 
pared at temperatures up to 400° C. The solu- 
bility-temperature curve is regular. Plaster pre- 
pared at 5(X)° C. and higher (up to 800° C.) forms 
no supepaturated solution; the amount passing 
rapidly into solution is very smaM. Within this 
range lies the formation of so-called dead-burnt 
plaster. Dead-burnt plaster even when produced at 
800° C., contains a proportion of soluble anhydrite 
which passes into solution bnt is mechanically pre- 
vented from setting by the insoluble anhydrite, 
which prevents coalescence of the soluble crystalline 
modification. The addition of easily crystaUisaMe 
substanc^, such as alum, accelerates the setting. 
Tlie setting of the soluble component is invariabb* 
followed by a ^ow conversion of the insoluble an- 
hydrite into the soluble modification. This also 
' takes place, though slowly, even after prolonged 
i calcining at 800° C. — J. B. F. 
j 

Patents. 

I Wood; Process of treating . H. F, Ammon. 

I E.P. 165,784, 9.6.21. Conv., 1.7.20. 

] Wood, especiaily for tbe manufacture of pencils, is 
j rendered more durable and easier to work, by being 
j submitted to the action of air heated to 420° — 480° 
i C. until it has acquired a uniform brown colour 
I without appreciable decomposition. — D. F. T. 


Wood-preserving agent. Grubenholzimpragnierung 
G.m.b.H. G.P. 356,132, 14.12,21. 

The agent contains soluble fluorine and arsenic 
compounds. For instance, arsenious oxide and 
sodiam fluoride are dissolved in water, the solution 
is diluted and employed in the usual manner for 
impregnating wood, with or without the addition 
of other antiseptic sal^ or salts reducing the com- 
bustibility of wood. Tne protective effect against 
fungi of arsenic and fluorine compounds used in 
conjunction is greater than the additive effects of 
the constituents. — H. C. R. 


Cefnents; Production of aluminate . W. 

Mathesius. G.P. 307,169, 28.2.18, 


SwrasiiB mixtures of bauxite or bauxite residues 
and lime are heated to fusion under i^ucing condi- 
tions so aa to separate the metallic iron produced, 
or they may be fused under oxidising condiiionB. 
The resulting slags should have one of the following 
percentage compositions: — (1) A1,0, 20, SiO^r ^7 
CaO 67% ; ( 2 ) ALO, 20, SiO, 24, CaO j (3) A1,0, 
76, CaO 24% ; (4) Al,0, 42, CaO 58%.— A. B. S. 
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Building material; Proeeu of moMufaeiuring 

A. Sarelsterg. G.V. 3S0,363, 23.5.20. 
CoHBUSTiBLS Tefose and inferior fnela in general, 
are calcined toother with binding media, e.g., 
limestone, dolomite, gn>m>m, etc., in a converter 
supplied with a blast. The combuetible materials 
serve to reduce the plasticity of the mass and supply 
the heat necessary for the calcining process. 

— J. S. G. T. 

Building materials; Treatment of made of 

unfired loam, unter-gUus, and lulphite waste. 
Silonit Baugesellschaft m.b.H. G.P. 351,677, 
16.7.20. 

Ths exposed faces of blocks of artificial stone are 
coated with a mixture of magnesia and aluminium 
“ fluate ” so as to render them waterproof. 

—A. B. 8. 

Cement and concrete materials; Process of manufac- 
turing . 0. Roucka. G.P. 352,175, 18.6.21. 

The raw materials are heated in a closed vessel in 
which the temperature rises at the rate of 1° — 
1'5° C. per minute until a temperature of 60“ — 
80° C. & attained. Thereupon, by heating the 
vessel from beneath and simultaneously regulating 
the admission of steam, the pressure in the vessel 
is raised to about 8 atmospheres, to which the 
materials are subjected for about 8—10 hours. The 
crushing strength of cement manufactured in this 
way exceeds 600 kg. per sq. cm. — J. S. G. T. 

[flpdroulte] powder; Production of a rapidly hard- 
ening from cement and alkali carbonate. B. 

Hovermann. G.P. 353,617, 7.4.21. 

A MEtTHKE of 100 pts. of Cement, 2 — 4'5 pte. of 
alkali carbonate, and 1 — 1‘5 pts. of aluminium 
sulphate yields a product which is impermeable to 
water under cither low or high pressure. — A. B. 8. 

Weather-proof stone; Production of . B. 

Riedel. G.P. 353,618, 17.11.20. 

A PBY mixture of granite, serpentine, and cement 
is sprayed with a solution of caustic soda ; the pro- 
duct is thoroughly mixed and made into blocks of 
the desired shapes. The resulting stones are very 
durable and impermeable. — A. B. S. 

Building materials; Production of unfired . 

Dr. Plonnis und Co. G.P. 3^,069, 20.10.19. 
.\ddn. to G.P. 342,403 (J., 1922, 103 a). 

Loam or clay and waste sulphite liquor are mixed 
with porous materials such as peat, turf, sea-wrack, 
leaves, pine needles, or fibrous material. — A. B. 8. 

Befractory concrete; Process for the manufacture 

of . C. Loeser. G.P. 355,372, 16.9.16. 

The refractory consists of a mixture of cement and 
particles of grog coated with corundum or similar 
material. — A. R. P. 


X.-11ETALS; METAUDBGT, INCLUDING 
ELECnO'HETALLUBGT. 

Cast iron and its chemical composition, O. Smalley. 
Brit. Foundrymen’s Assoc., 1922. Engineering, 
1922, 114, 277—281. 

The remelting of chilled cast iron yields close- 
grained tough castings, and by the addition of IG;- 
15% of mild steel, the grain may be refined still 
further. Dirty castings and Mowholea cannot be 
attributed directly to the presence of oxygen, as 
even*the cheapest grade of metal, whether iMted 
witii or without steel, will give a clean casting if 
COTrectly melted and poured at the proper tempera- 
ture. The effect of deoxidisers, e.g., cerium, uran- 


ium, calcium, vanadium, aluminium, magnesium 
manganese, airconiara, was bied on a working 
scale, and no benefit WM obtained by using up to 
0'3% of the alloying elememt, a quantity which 
should be snfiBcient to counteract toe effect of in. 
correctly melted iron. Generally the degree of 
superheat in iron melW in cuprdas may be taken as 
corresponding to 10% above the melting point of 
the particular mixture used, but other considera- 
tious of casting practice suggest that this should 
not be an arbitrary fi^re. Solidity of the casting 
should be controlled by the aid of the chemical 
composition, casting temperature, and the rate of 
solidification, as it is « direct function of the 
quantity and form of the graphite separated. The 
limitations of cast iron for use in internal oombuB- 
tion engine parts, or other plant working at hi^ 
temperatures, are shown by experiments in whicli 
the tensile strength fell at 200° — 500° P. (94° — 260° 
C.), rose to a maximum between 800° and 900° F, 
(^° — 482° C.), and then rapidly fell to less than 
2'5 tone per sq. in. at 1530° F. (832° C.). — C. A. K. 

Cast-iron; Occurrence of ferrite-graphite eutectic 

in certain kinds of . E. Schiiz. Stahl u. 

Eisen, 1922, 42, 1135—1136. 

A CAST iron of the following composition : graphite 
3'22%, combined carbon 0 38%, Si 3’31%, Mn 
0-88%, P 0-89%, and 8 0-104%, ^owed a large 
amount of graphite-ferrite eutectic surrounding 
well-defined ferrite polygons and pearlite crystals, 
while free graphite flakes were evenly distributed 
thron^out the mass. The iron had a Brinell hard- 
ness number of 150 and good mechanical properties, 
and could be readily machined. The structure was 
probably produced in the following manner: on 
cooling from 1240° to 1152° 0. mixed crystals are 
precipitated which become slowly enriched in 
carbon, viz., from 0'8 to 1‘3%. At 1162° 0. the 
ferrite-graphite eutectic with 4-5% C freezes out, 
while at the same time in the regions of pure pearl, 
ite the mass cools according to the metastable _Fe— 
Fe,C system in which between 1240° and 1145° C. 
mixed crystals with 0'8 — 1-7% O separate followed 
by freezing of ledeburite at 1145° O, Eventually 
the latter decomposes between 1145° and 1090° C. 
into free graphite and pearlite. — A. R. P. 


[S'fee!.] Diminution of lag at Arl through deforma- 
tion. J. H. Whiteley. Iron and Steel Inst., 
Sept., 1922. [Advance proof.] 6 pages. 

Pieces of mild steel plate which had been allowed 
to cool in the centre of a solidifying slag ball were 
heated to 900° 0., allowed to cool to 695° C. in 10 
mins., and after 15 mins, at this temperature, 
hammered to produce a comparatively small de- 
formation, then quenched in water. Micro- 
examination showed that the pearlite transforma- 
tion was nearly complete, while this transformation 
was found to take place vera slowly in undisturW 
specimens. In strips similarly heat treated bat 
bent tbrongh 60° with light hammer bloira P®*'? j 
was present at the bends, but where the metal baa 
not been distorted the structure consisted of ferrite 
and martensite only. A similar but less pronouncea 
effect was found at 700° C. Strips were ato heated 
to 900° C., cooled a little below Ac3, and then bent, 
but the separation of free ferrite from solid solutioo 
was not accelerated. — T. H. Bu. 


Iron and steel; Crystal structure of - — -. A. West- 
gren and G. Phragmen. Z. physik. Chem., 

102 , 1—25. ^ 

ROntgeh photographs of iron wire at 800°, J 
and 1425° C., show that iron within the „ 

P- and S-regkma has a space-centred cubic latt» 
similar to tW of o-iron, whilst iron in Urn 
region has a face-osntied cubic lattice. The tran ■ 
tion which occurs at 900° C. (A3) is therefore 
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ver^d at 1400^ O. (A4). The y^ron lattice of aus- 
tenitic steel ia eectended by the disaoived carbon. A 
steel containing 1*98% of carbon poseessea a larger 
iron lattice iriien it is quenched at 110(P C. tmin 
when quenched at 1000^ O., also the o-iron lattice 
in ma^nsite appears to be somewhat extended by 
the carbon. The homogeneons lattice region within 
the o-iron range in martensite is extremely small. 

A steel containing 0*80% of carbon quenched at 
760^ C. is practically amorphous. Rontgen photo- 
graphs of cementite and spie^leisen are identical. 
Cementite crystals belong to the rhombic system and 
hare an axial ratio 0*670!0'765'1. The elementary 
parallelepiped has* dimensions 4*53, 5*11 and 6*77 
ait and contains 4 molecnles of Fe,C, consequently 
the specific gravity of cementite is 7*62. — J. F. S. 

Steely jRapid determination of the elongation and 

resistance to shock of , by beridtnp of a 

notched bar. L. Jannin. Bull. Soc. d’Encour., 
1922, 124, 646—656. 

Thb teat piece is in the form of a bar 10 mm. square 
and 50 — 60 mm. in length, in the middle of which a 
semicircular notch is cut naving a radius of 5 mm. 
so that 5 mm. of metal is left. One end of the bar 
is fixed and the other is hammered by hand in the 
direction tending to open the notch, !^nding of 
the bar is stopped at the first indication of a crack 
in the bottom of the notch. The angle of bending 
is a function of the elongation as determined by 
ordinary methods, as is also the width (2) of the 
metal at the bottom of the notch, considered in 
relation to the original length (L) of the notch 
00 mm.). The value (L-l)/L multipli^ by a factor 
to give LsslOO, is in close agreement with that 
obtained by the standard method. The resistance 
of steel is nearly proportional to the Brinell hard- 
ness, and the author proposes to multiply the value 
for the Brinell hardness by the supplement of the 
angle of bending in the notched bar test, divide the 
result by 1000 and term the number obtained the 
“ coeificient of shock ” {coefficient de choc) which 
would indicate the resilience of the steel. The co- i 
efficient ie of course an abstract number from its ! 
origin. — C. A. K. : 

Carbon steels; Effect of longitudiTial stress on the j 

electrical resistance of . S. Fukuta. Sci. i 

Rep. Tohoku Imp, Univ., 1922, 11, 131 — 137. j 

The increase in the resistance of carbon steel is ! 
almost proportional to the applied stress. With j 
increase in the carbon content of the steel the I 
magnitudo of this effect diminishes. Thus, with | 
iron the rate of increase in resistance is less than I 
with steel. — W. E. G. ! 

Boiler plate [-Jfeel]; Effect of rate of loading on 

tensile properties of . H, J. French. Chem. 

and Met. Eng., 1922, 27, 309—310. 

The tensile strength^ elongation, and reduction in 
area of steel, such as is used in railway fireboxes, are 
independent of the rate of loading at temperatures 
up to and including the hlue-heat range (295® C.), 
above which the tensile strength aloue appears to 
increase ^wly with the rate of loading wnile the 
other properties remain constant. By increasing 
the load extremely slowly the tensile strength ia in- 
creased and the ductility decreased at 166® C., while 
reverse holds good for temperatures above 
C.^ Only very slight differences could be dis- 
cerned in the fracture of specimens broken under 
different rates of loading. — A. R. P. 

Steels; Floio of of a low red heat, and scaling 

0 / heated steels. J. H. S. Dickenson. Iron and 
oteel Inst., Sept., 1922. [Advance copy. 3 38 pp. 

^^^thor carried out on a number of steels, in- 
cludi^ carbon, nickelchromium, high nickel, nigh 
chronuum, and high-speed steels, and on the nkkd- 


ehromium alloy (Vikro), prolonged tensile t^ts at 
constant load and temperature, commencing at 
525® C. and increasing by increments 
w 50® C., also tests at constant load and slow uni- 
form rate of heating. As a general deduction, the 
tomperature at which a given load can be supported 
4s higher, the shorter the duration of loading. The 
red^tion of area increases as the test pieces are more 
rapidly broken and is sometimes acxjompanied by 
increased elongation. If the temperature be plotted 
against the logarithm of the duration of loading for 
the various steels almost straight lines are obtained, 
and this suggests that the samples behaved in 
accordance with the law governing the change of 
viscosity with temperature. The unes for nickel- 
chromium alloy and nickel chromium steel are in- 
clined to those of the other stoels. The first-men- 
tioned (Vikro) is much superior at high tempera- 
tures (950® C.) but at lower temperatures (500® C.) 
only shows equal endurance to high speed steel. 
The maximum temperatures up to which the metals 
will support a load of 8*5 tons applied rapidly or 
for a snort period, and the corresponding tempera- 
tures when the metals are expected to endnre for 
considerable periods without sensible deformation, 
are : 0*3% carbon steel, 775®, 500® ; nickel-cbromium 
steel, 805®, 450®; high chromium steel, 800®, 520®; 
high-speed steel, 955®, 675®; nickel-chromium alloy 
(Vikro), 965®^ 6(X)® C. Scaling tests were made on 
a similar senes of steels up to 1125® C., the speci- 
mens being exposed for 18 periods of 5i hrs. each 
and being scraped after each exposure. With a 
scaling rate fixed at 0*005 g. per sq. in. per hr., 
carbon steel and nickel-chromium steel could be 
used only up to 620® C.. high-speed steel up to 710® 
C., 14% chromium steel up to 840® C., and nickel- 
chromium alloy up to 1070® C. Plotting the tem- 
perature against the logarithm of the scaling rate 
gave approximately straight lines. Micro-examina- 
tion was made of the specimens heated at 900® C. 
for 24 hrs. and then heavily copper plated to hold 
the ^ale in position before sectioning. In the case 
of 25% nickel steel the strongly adherent lower 
layer of scale characteristic of steels containing 
nickel (Stead, J., 1916^ 1018) was particularly weU 
defined, and this explains the stepped scaling curve 
of this steel. The scale on the high chromium steel 
was barely visible; that on the nickel-chromium 
alloy unrecognisable. — T. H. Bu. 

Carbon steels; Preliminary magnetic study of some 

heat treated . E. D. Campbell and E. R. 

Johnson. Iron and Steel Inst., Sept., 1922. 

XAdvanoe proof.] 22 pp. 

A FNiFOBM method of magnetisation was obtained 
by supporting a steel bar, 15 cm. long, vertically in 
the axial centre of a magnetising coil consisting of 
1004 turns of wire wound over a length of 25 cm. 
The force with which a disc of annealed electrolytic 
iron was attracted by one pole of the magnetised 
bar was measured by means of a special balance. 
Four straight carbon steeU were used for experi- 
ments involving heat treatment, the constitution of 
the steel being expressed in the form of concentra- 
tion of alloying elements in mg.-atoms per c.c., 
thus correlating the atomic reilations between solute 
and solvent in the steels with that of solutos and 
solvents in ordinary solutions. The different 
physical properties associated with magnetic pro- 
perties are tabulated. Specific resistance increased 
rapidly with the carbide concentration ; the perman- 
ent north field increased to a maximum with in- 
crease in the carbon content of the steel, but *tiien 
decreaa^ in Gte case of two hypereutectoid steels. 
The current required to demagnetise the bars indi- 
cated that the force field of carbon ions resulting 
from ionic Association of dissolved carbides will 
produce not only electrical but also mametic resis- 
tance. T^ attractive force of the induced fieUs 
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with eJectroirtK iron increased mncb more rapidly 
than the inducing current, approaching more 
nearly a linear function of the square of the cni^ 
rent; in the case of the hypereutectoid hardened 
steel tie increase is more nearly a linear /unction , 
of the eurrent. The authors formulate a bypotnesjs j 
for tie mechanism of permanent magnetism m ^el. j 
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Iron and steel; Nitrogenisaiion of by sodium 

nitrate, L, B. Benson. Iron and Steel Inst., 
Sept.j 1922. [Advance proof.] 6 pp. 

Evibencb of the formation of nitride in iron and 
eteel was observed repeatedly when the metals were 
annealed in a salt bath (so^um nitrate 85, potas* 
slum chloride 15%) at 6(X)® C. Steels of different 
composition were annealed in a bath of sodium 
nitrate and the rate of penetration of nitrogen was 
determined. The penetration into Armco iron was 
0T5 mm. in 1 hr., 0*30 in 5 hrs., 0*70 in 20 hrs., and 
20 mm. in 80 hrs. The rate of penetration into 
eteel in general was slower than in pure iron, and 
was retarded considerably by the presence of carbon 
(peorlite). Manganese appeared to exert even 
more influence in this direction than carbon. A 
nitrogenised specimen or Armco iron showed no 
sign of nitride structure after heating in a muffle at 
700® C. for 90 mins., and the nitrogen content was 
found to be only 0*0025%, which confirms the in- 
stability of iron nitride as observed by Tschischewski 
(J., 1915, 1012).— C. A. K. 


Aitchison and G* Be Woodvine, Iron andst^i 
Inst.j Sepi.f 1922. [Advance proof,] IQ pp. 
Sp£Ci3£ENs of steed contaming 4’64% Ni and 1*53^ 
Cr, roiled to round bars, were heated in a dilato- 
meter similar to that used by Andrew (cf. J., 1920 
452 a) and the change in volume noted. Following a 
gradual expansion, a marked contraction took place 
at 685® — 745® C., the steel expanding again at higher 
temperatures. The steel contracted in a normal 
way during cooling from 860® to 285® C., but ex- 
panded in the interval 285® — 150® C., contracting 
again whilst cooling to atmospheric temperature. 
The final volume showed, however, a definite in- 
crease over the initial volume, and a eteel treated 
in this way formed the basis of subsequent experi- 
ments and was termed semi-etanaard ” steel. 
Repeated heating and cooling of the semi-standard 
steel showed that generally toe first heating caused 
an expan&ion of the metal, followed by contractions 
in the later heatings, and 5—6 heatings at 200°— 
500® C. were necessary to secure a stable volume 
which was greater at 200® — 300® C. than when the 
metal was heated to 400® — 500® C. on^ once. Con- 
tinuous heating at 2(W® C. or 100® C. for 6 daya 
resulted in a contraction e^ual to that produced by 
repeated heatings at the higher temperatures. 

— C. A. K. 


Eigh~$peed steel; Manufacture and treatment of 

. H. K. Ogilvie. Iron and Steel Inst., 

Sept., 1922. [Advance proof.] 11 pp. 
Aithough equally good stee4 can be made in the 
crucible and in the electric furnace, the cost 
per ton of sound billets is lees in the elec- 
tric furnace. In the crucible method, if 
small particles of tungsten compounds are not 
completely melted, hard spots form which 
may destroy fine toothed cutters; it is pre- 
ferable to introduce the tungsten as ferrotun^ten 
or tungsten-chromium alloy, rather than as tung- 
sten powder. In this country it is not commercially 
possible to make good high-speed steel from turnings 
alone, but heavy clean scrap is used. The lengUi 
of each heat should be shortened as much as possible, 
not exceeding 4i hrs. for a 3- or 4-ton furnace. 
Electrode coolers should fit closely and attention 
must be paid to the furnace bottom and banks after 
each heat. The author recommends that no alu- 
minium or other deoxidising substances be added 
in the ladle or moulds. When heating the metal 
to the temperature necessary for tapping, the 
steel, especially in smaller furnace, occasionally 
becomes wild/’ and it is useless to attempt to de- 
oxidise with additions of ferrosilioon etc. The 
author’s method is to cool the eteel without any 
addition until samples taken at regular intervals 
show the metal to be sound. The ii^ots should be 
top poured in octagon moulds, the ingots being of 
less than 8' diameter and 10 cwt. weight. They are 
transferred to the reheating furnace when cooled to 
200® — 300® C. Surface cracks and flaws should be 
removed from the billets by grinding. In correctly 
forged cutters the steel should be stractureless. H 
towards the centre the structure becomes coarser, 
fracture is li^le to take place. Heavy duty cutters 
should be made (ff the 18% tun^ten type of steel, 
hardened at 1300® O.;, and tempered at 690® — 
610® C., as this tempering treatment increases the 
^ughnees 100 — 150% over that produced by temper- 
ing at 220® C. The length of time the eteel remains 
at the hardening temperature is most important: 
a bar just rais^ to 1300® O. gave the best load anu 
deflection ir a bending test. In hardemn^ screw 
dies with fine teeth very Ht^e scale is au^ient to 


I Chromium steels otmI their recent appiications. L. 

! Guillet. Rev. Met., 1922, 19, 49£^^04. 

I The heating curve of stainless steel containing 
I 13% Cr shows two transformation points at 710° C. 
i and at 780® C. ; on cooling these trai^ormatioDs 
j take place at 680® C. and 320® C. The material may 
I be made sufficiently soft for working either by heat- 
! ing to 900® C. and cooling very slowly, or by anneal- 
! ing for a lon^ time at 750® C. followed by either slow 
i or rapid cooling. The best temperature for forging 
1 steel containing 13% Cr and 0*35% C is between 
I 1000® and 1250® C. and preferably as near the upper 
; limit as possible. The maximum tensile strength 
; and elastic limit are obtained by quenching in oil 
; from 900® C. Annealing at temperatures above 
^ 400® C. rapidly reduces the figures obtained for these 
‘ properti^ and only slowly increases the elongation, 
i but the higher the annealing temperature, especially 
i if above ^X)® C., the greater the resistance to shock, 
i 13% Cr steel retains its hardness up to about 
i 500® C., except for a slight softening at 300° C., and 
! offers the greatest resistance to corroeion after 
1 quenching in oil from 950® — 1050® C., after which it 
I has a hardness of 500—600. — A. R. P. 

I Steel plates containing zireoni%un and other eh- 
I ments; Manufacture and properties of — “• 

I G. K. Burgess and R. W. Woodward. TJ.S. 

Bureau of Standards, Tech. Paper No. 207, 1922. 

I 49 pp. 

i The authors have prepared and studied 193 heats of 
: steel containing as principail variable element, 
carlmn, silicon, nickel, aluminium, titanium, 
conium, cerium, and tungsten. None of the steels 
presented any difficulty in rolling, except those con- 
i taining boron, which forms a comi^x eutectic 
I ^sihle at the ordinary rolling temperature. A typ® 
of steel recommended for structural work ana 
having a tensile strength of about 300,000 
sq. in., contains 0*4 — 0*6 C, 1 — 1*50% Si, 3--3*25/3 
Ni, and 0*6— 0*8 Mn. The metal should be deoxi- 
dised with a simple deoxldiser such as aluminiuin, 
I but the addition of more costly alloying elements 
does not lead to any material advantage 
conium, like titanium and aluminium, ae® w 
scavenger and any excess remains in the metal m 
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the form of sjuare brighi ydlow inclnaions vhieb 
may be detrimental to the steel if segregation 
^urs. Moat of the other alloying elementa- go into 
solution and produce a martensitic strocture in the 
air-cooled specimenB, a lar^r quantity of copper 
than of the other eJementa being required to produce 
the effect. Besides showing the martensitic struc- 
ture when air-cooled, steels containing cerium and 
uranium exhibit characteristic inclusions.— O. A. K. 

Corrosion of iron and steel. R. Hadfield. Proc 
Boy. Soc., 1922, A 111, 472-^6. 

Tests have been carried out to ascertain the effect 
of a small percentage of copper upon the resistance 
of steel to corrosion. It is shown that a small 
copper content, from O' 16 to 0'25%, is beneficial 
both in the case of bare metal and of metal coat^ 
uith rolling scale exposed to atmospheric cor- 
rosion, especially in a sulphurons atmosphere. 
Steel with the scale removed is more resistant 
than steel with the scale on. When exposed to 
the action of sea-water, ordinary steel corrodes 
the more rapidly initially. Subsequently the rate 
of corrosion of both varieties of steel diminishes, 
indicating a certain degree of self-protective action 
which is rather more pronounced for the ordinary 
variety. At the end of 16 weeks, the total cor- 
rosion of copper steel containing 0268% Cu was 
still less than that of ordinary steel. The compara- 
tive behaviour of the material with scale on and 
with scale removed resembled that found in the 
case of atmospheric corrosion There was little 
to choose between the two varieties in the matter of 
resistance to corrosion by tap-water. The speci- 
mens wore tested with their rolling scale removed, 
and it was found that tap-water, though initially 
less corrosjve than sea water, is more corrosive over 
a long period. Both varieties were initially rapidly 
attacked by 60% sulphuric acid solution, but after 
3 weeks’ exposure the copper steel was only very 
slowly corroded, while the rate of corrosion of the 
ordinary variety remained unaltered. Tests with 
20% sulphuric acid solution confirmed the superi- 
ority of the copper steel. The results are in agree- 
ment with the conclusions of Buck (J., 1921, 262 a) 
and of Bauer (J., 1921,^ 393 a) as to the superior 
resistance to atmospheric corrosion of mild steel 
containing a small percentage of copper, the 
superiority amounting to about 10% in pure air and 
to about 25% in an industrial atmosphere. No 
superiority is shown by copper-steel when immersed 
in tap water, and it is possible that the initial 
superiority shown by this variety when exposed to 
sea water may be annulled and even reversed on 
long exposure. — J. S. G. T. 

Br^s and bronze; Development and manufaeture of 
high tensile — — . O. Smalley. Inst. Brit. 
Fonndrymen, 1922. Engineering, 1922, 114, 

187-189, 2li-221. 

Tue mc^ifications of the mechanical and physical 
properties of a pure brass by the addition of other 
alloying elements has been studied in detail. The 
examination of brass containing 1*0 — 5*8% AI 
showed that the presence of 1% Al is equivalent 
to about 6'6% Zn in its effect on the general 
Pjjysical properties, so that a brass containing 
‘94 Cu, 26*5^ Zn, and 3'5% Al possesses the prin- 
cipal features of ordinary Muntz metal. Small 
proportions of aluminium increase remarkably the 
yield-point and strength of both 70/30 and 59/41 
orass, with a corresponding loss in ductility. 
More than 3*5% AJ causes the ductility of a 70% 
copper brass alloy to fall rapidly, and in the 59/41 
1'35% Al appears to be the limiting amount 
or aluminium for rapid increase of strength, thofugli 
’J^.^^rmum strength is not reached until 
^ had been added. All jO-aluminium brasses, 
J^ar<ffes8 of the chemical composition, suffer 
heat fragility over a long interval, which 


ahnormflly rapid 

CTj^tal growth at temperatures above 
Manganese brass is prepared from cupro-manganese 
in preference to ferro-manganese, which is difficult 
to alloy completely. Considered as a zinc-renlacing 
element 1 % Mn is equivalent to 0'8 % Zn. Manganese 
13 of chief value as a deoxidiser and when added 
in excess of the amount required for deoxidation 
trouble is experienced and defective castings result 
from the tendency to oxidation. A better cohesion 
between adjacent grains is noticed, which suggests 
that manganese may be of value as a toughening 
agent. Tin improves the corrosion-resisting pro- 
perties of brass; in complex brasses of high 
ductility 0*7% is the maximum amount which 
should be used. The quantity of tin which brass 
will take into solution was found to be determined 
by the zinc content, i.e., in the o-series an 80/20 
brass dissolves 5% and a 70/^ brass less than 
1% Sn. The addition of 0*5% Sn increases the 
yield-point and maximum strength of cast brass 
2*25 and T3 tons respectively without affecting the 
other mechanical properties. Further addition of 
tin hardens the alloy without increasing the 
strength and the alloy finally becomes brittle. There 
is no difilculty in forging tin brasses, but 1% Sn 
is the limit of practical utility. — C. A. K. 


I Ited-bras$; Volumetric determinaiion of tin and 

i antimony in . F. J. Miick. Chem.-Zeit., 

I 1922, 46, 790. 

! Two grams of the alloy is dissolved in 20 c.c. of 
j nitric acid, the solution evaporated to 5 c,c., 
^ 100 c.c. of boiling water added, the liquid boiled 
I for 5 min. and the precipitate of autimonic and 
; stannic acids filtered off, washed with hot 5% nitric 
I acid and dissolved in 15 c.c. of strong sulphuric 
i acid and 10 c.c. of strong nitric acid. 2 — 3 g. of 
• potassium sulphate and 0 5 g. of tartaric acid are 
j added and the solution is evaporated to syrupy 
I consistency. After cooling, 180 c.c. of water and 
I 7 c.c. of hydrochloric acid are added and the solu- 
' tion is boiled for 5 mins., cooled, and titrated with 
i permanganate for antimony. Another 30 c.c. of 
water and 60 c.c, of hydrochloric acid are added 
and the tin is reduced by boiling with 2 — 3 g. of 
antimony and titrated with iodine as usual. 

—A. R. P. 


Brass; JDezincificaiion of [&y so^nf^on]. R. B. 

Abrams. Trans. Amer. Electrochem. Soc., 1922. 
[Advance copy.] 12 pages. 

: The dezincification of brass takes place in two 
: stages; in the first the brass as a whole is dissolved, 
in the second the copper in solution is re-deposited 
with solution of an equivalent amount of brass. 
The second stage does not take place unless there 
is a means of holding the copper solution in contact 
with the brass, such as the presence of a membrane 
, or of a large excess of dissolved copper. Under 
' natural conditions of weathering the membrane 
may be supplied by a layer of insoluble zinc or 
copper salt or by contact of the metal with a cover 
of wood or metal. Without this protection the 
soluble copper salt is washed away and the brass 
dissolves as a whole; with it the metal gradually 
! turns into a mass of solid copper which is generally 
deposited in two layers. — A. R. P. 

j AluminiuTa-siltcon alloys; ** Modifitation ” of . 

J. J. Curran. Chem. and Met. ^g., 1922, 27, 
360—361. 

; AtiniiNruM-siLicoN alloys are “ modified*’ by melt- 
i ing them under a layer of an alkali fluoride which 
: according to Guiliet simply fluxes off exide in- 
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elusions »nd gives a more 8ati6factoz7 structure. 
The author finds that a ** normal aluminium- 
silicon alloy shows a modified structure after 
melting with a little sodium^ part of which remains 
in the final alloy, and sugg^ts, therefore, that in 
the use of alkali fluorides part of the alkali metal 
is reduced by the silicon (which volatilises as 
fluoride) and its presence in the final alloy is the 
real cause of the “modified ” structure. — A. R. P. 

Tin. alloys containing iron; Analysis of . N. 

Welwart. Chem.-^it., 192S, 46, 777. 

A nisouBsioN of Meyer’s paper (J., 1922, 256 a) 
pointing out a number of precautions that must 
he taken to ensure accurate results and suggesting 
certain minor modifications that shorten the time 
required for an analysis. — A. R. P. 

Nickel, monel metal, stellite, stainless steel and 

aluminium; Thermal expansion of . W. H. 

Souder and P. Hidnert. U.S. Bureau Standards, 
Sci. Paper 426, 1922, 497—519. 

The average coefficient of thermal expansion 
between 0^ and 600*^ C. of commercial nickel was 
found to bo 14*9— 15*7 x 10'*, of monel metat 15*9— 
167 xKT*, of stellite 13*6— 17*1 xl0‘*, of stainless 
steel 11*2— 12*1 xl0"‘, of aluminium 29*3 — 29'5Xl()‘*. 
The expansion curve of nickel is, with the excep- 
tion of a small break at 350^ C., quite regular, while 
that of stellite shows irregularities between 300° and 
500° C. The curve of monel metal is regular up to 
600° C., as is that of stainless steel up to the 
critical region (825° — 850° C.). The aluminium 
curve may oe expressed by the empirical equation : 
[l+(2X*90t+0'012£^)10-*].— A. R. P 

Uranium; Glacial acetic acid method for determine 

ing in carnofife. W, W. Scott. J. Ind. 

Eng. Chem., 1922, 14. 531—532. 

Aeotn 0*5 g. of the ore is boiled with 40 c.c. of dilute 
nitric acid (1:1) until decomposed completely, the 
solution evaporated to drynesa, the residue bak^ for 
a few mins., and then boiled for 5 mins, with 25 c.c. 
of a mixture of glacial acetic acid and nitric acid 
(100:5). The solution is filtered, the insoluble 
portion washed with the acid mixture, the filtrate, 
which contains all the uranium, is evaporated to 
dryness, the residue heated over a burner until it 
turns black, and the extraction with the acid 
mixture repeated. The filtrate thus obtained is 
evaporated, the residue heated, dissolved in 10 c.c. 
of nitric acid and 40 c.c. of water, the solution 
partly neutralised with ammonia, and solid ammo- 
nium carbonate added until the uranium carbonate 
first precipitated is re-dissolved. After the addition 
of a further 3 e. of ammonium carbonate and 5 c.c. 
of ammonia the solution is filtered, the residue 
washed with hot water, the filtrate acidified with 
nitric acid and boiled to expel carbon dioxide. 
Excess of ammonia is then added and the solution 
boiled until all the uranium is precipitated, as is 
shown by the yellow-coloured solution becoming 
colourless. The precipitate is collected, washed 
with a small quantity of 2% ammonium nitrate 
solution, ignited and weighed as U,0,. — "W. P. S. 

Metals; Beilby*8 theory of the amorphous state of 

. C. Benedicks. Rev. Met., 1922, 505 — 

513. 

The author reviews critically the facts on which 
Beilby’s theory of the amorphous state of metals 
is based, ^veral of the resiuts obtained by Beiiby 
may be satisfactorily ^plained without assuming 
the presence a thin, mobile, transparent, 
amorphous film of metal. Thus, tne surfaces ot 
polismsd specimens of antimony and copper often 
show spots of considerably lel^ reflecting power 
than, or of a different colour to, the rest of tiie 
metal, which BeHby assumes to be due to cavities 


covered with a thin film of amorphous metal 
whereas the author has found that th^ effects are 
produced . by inclusions of antimony trioxide or 
cuprous oxide. With regard to the increase of hard, 
ness of the polished surface it has beem shown by 
Osmond that this is probably due to particles of the 
polishing medium beaming embedded in the metal 
While it is fair to assume that, if the amorphous 
phase ^ists on the surface of a metal, it can also 
exist in the interior, the assumption that its 
presence there, after subjecting the metal to a 
nammer-hardening process, is the cause of the 
increased hardness observed does not accord with 
past experience. The following theory is advance 
to explain the increase of hardness of metals on 
hammering: After deformation, an originally plane 
surface may exhibit a “ parallel translation,” Iq 
which each particle slides over the next in a manner 
similar to a pile of boolm that has been pushed side- 
ways. or it may undergo a “ proportional transla- 
tion,^’ in which the lamellae have a macled aspect 
i.e., they do not really slide but a rotation of the 
crystal element takes place. In tbe former case, the 
amount of deformation possible is unlimited, the 
lamellae simply sliding over one another, and there 
is no increase in hardness. In tbe second case, 
however, the amount of deformation possible is 
strictly limited by the characteristic angle of the 
macles and each deformation the metal undergoes 
increases the resistance to further deformation, t.e., 
increases the hardness by making the lamells grow 
into each other, an operation that becomes more 
difficult to perform the further it is carried out. 

—A. R. P. 


Hardness of metals; An accurate method of deter- 
mining the with particular reference to those 

of a high degree of hardness. R. L. Smith and 
<G. E. Sandland. Proc. Inst. Mecb. Eng., 1922. 
I, 623—641. 


Bt a suitable modification of the Brinell formula it 
is possible to obtain truly relative hardness figures 
from which may be calculated tbe load required to 
give a constant impression. The modified hard- 
ness numeral suggested is calculated from tbe 
expression : Brin^ hardness number at 1000 kg. 
x(0*9-l-0’4/d*), where d is the diameter of the im- 
pression in mm. The figure arrived at is not 
strictly accurate where the hardness exceeds 525 
Brinell, owing to the deformation of the ball, and 
the authors have calibrated natural pyramidal 
diamonds to replace tbe steel ball and so obtain 
substantially correct values for hardness for tbe 
higher ranges. The diamonds have to he calibrated 
individually owing to the difficulty in grinding true 
hemispherical surfaces. The loacl applied with the 
diamond test is light and the impression shallow, 
and the test is very sensitive therefore to the 
surface hardness of the material. A more accurate 
estimate of the maximum stress is possible with the 
modified hardness numbers, as they lie on a straight 
line which passes through the origin, and only one 
conversion factor (0*23) is required over the rang® 
30 — 90 tons for plain carbon steels. — C. A. K. 


Brinell machine attachment for use with 
specimens. E. 1>. Campbell. Iron and Steel 
Inst., ^p., 1922. [Advance proof.] 8 pp. 

Thb large regular balance corresponding to. * 
pressure of 500 kg. on the ball of a Brinell machinfi 
was replaced by a light balance constructed of brass 
tubing, using also separate holders for balls 01 0 
and 9 mm. diam. The light balance was adjusted 
60 that the impression produced when 
through a 16-mm. objective would appear of the sa^me 
sise as an impression made with a 10-mm. 
a 3000 kg. load viewed through the standard 
<^jective. The final weight of the 
adjusted by experimental comparative caubratiw* 
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The instrameut was adapted to tlie ase of softer 
metals by ct^brating similarly a 6-inm. ball and 
obserring tbe impression throng a 33-mm. objec- 
tire. Certain, precantions are necessary in tbe 
determination hardness by means of small im* 
pressions. Tbe metal must be polished almost to 
the same degree as for metallographic work and a 
film of oil applied to lessen friction during the test. 
The application of the load should be gradual and 
the full load should be maintained at least min. 


Uetals; Tearing ietis on . H. L. Heathecote i' 

and 0. G. Whinfrey. Chem. and Met. Eng., ! 
1922, 27, 31(1—311. 

grBUCiusAL metals wMch have been tested to | 
withstand certain definite stresses may fail under 
apparently smaller stresses owing to the concentra- 
tion of the stress overstraining the piece at the 
surface where the section changes, and thereby 
causing the metal to tear. The resistance to 
tearing of a metal may be found by catting a thin 
sheet in two places and bending the tongue of 
metal thus formed at right angles to the sheet and 
the two wings, which should be of equal size, into 
alinement with the tongue in the opposite direc- 
tion. The specimen is then gripped in a delicate 
testing machine by the tongue and wings and load 
is gradually applied until the metal tears as viewed 
by a “ strong ” glass. The average of 5 — 6 tests gives 
the pull required to tear the metal in two places \ 
and bend and unbend a width equal to that of the i 
specimen. By carrying out teats on specimens of 
width x in, and y in., and assuming that F and 
p are the nulls required to tear, bend and unbend 
material which is t in. thick, then the actual tearing 
force F per linear inch is given by the equation : 

F = (px-Pi/)/2f(x-i/). The results obtained agree 
more closely with those given by the notched oar 
impact test than with those obtained in the i 
orinary tension test. — A. R. P. ; 

Moulding tande [for iron foundries^; Factors \ 

influencing the grain and hand in . C. W. H. ; 

Holmes. Iron and Steel Inst., Sept., 1922. 
[.Idvance proof.] 22 pages. 

In judging the value of sands for grey-iron found- 
ing, tlie mechanical and physical properties 
are of equal importance to the chemical 
analysis. The most successful moulding sands 
contain both mobile or hydrated bonding material 
capable of transference from grain to grain and 
static bonding material firmly attached to the 
surface of the grains. The bond absorption value ■ 
obtained on raw sand is greatly modified by | 
mechanical treatment. Appreciable degradation of j 
the sand grains occurs during the usual mechanical ! 
preparation, and in view of the fact that the j 
degradation may be excessive, the bond distribution ! 
factor is a very important characteristic of sands. I 
No single test is sufficient to judge the practical j 
value of moulding sands. — T. H. Bu. I 

Thermal conductivity. Jakob. See I. ! 

Granulated nickel for electric heating. Dony- ; 
Henault. See XI. ! 

Isotopes of lead. Dillon and others. See XXIII. 

Patents. 

Iron and steel: Process for the direct manufacture 

of . L. P. Basset. E.P. 159,475, 24.2.21. 

Conv., U.2.20. 

Fuel in an extremely divided condition, e.g., finely 
pulverised coal or hydrocarbon, and superheated 
“ir in Buitahle proportions to produce only carbon 
monoxide, are injected into tne lower end of an 


inclined rotary furnace. The ore is mixed with a 
quantity of car^n insufficient to reduce the whole 
of itj and with basic fluxes, and the mixture is 
fed into the upper end of the furnace. The 
faction of the ore escaping reduction serves, with 
the help of the basic slag, to prevent the reduction 
of the calcium phosphates, silicates, etc. in the ore 
and thus avoid phosphorisation of the metal. 

, — T. H. Bn. 

Iron, and steel; Process of desulphurising 

H. Koppers. E.P. 162,618, 28.4.21. Conv., 

28.4.20. 

Apteb treatment of the molten iron in the usual 
manner for the removal of phosphorns, manganese, 
silicon, and the like, the slag is removed and a 
highly basic slag put on, in which are immersed 
blocks of dense carbon of abont the same sp. gr. 
as the slag, whereby calcium is liberated and 
combines with the sulphur in the iron. The dense 
carbon may consist of coke overheated in the 
carbonisation process, or of perforated or un- 
perforated blocb of finely ground coke briquetted 
under high pressure with tar as a binder. The 
slag layer is revivified by passing a current of air 
through or over it. — T. H. Bn. 

SUieon steel and other metals and alloys; Methods 

of refining . British Thomson-Houston Co., 

Ltd. From General Electric Co. E.P. 183,217, 

15.4.21. 

The molten metal is subjected to a periodically 
varying magnetic field «« as electromagnelically to 
expel occluded slag particles, which are caused to 
rise to tbe surface. The metal is then mechanically 
separated from the su35ernatant slag, Silicon steel 
refined in this way and with the snlj^nr not greater 
than 0'10% shows on the average a reduction of 
12% in hysteresis losses. — T. H. Bu. 

Iron and steel; Apparatus for the determination 

of the percentage of carbon in . O. J. G. 

Malmberg and J. Gl. Holstrdm. E.P. 184,215, 

11.3.21. 

A SPECIMEN of iron or steel is subjected to repeated 
magnetisation and demagnetisation between two 
chosen values of the magnetising force. The- 
difference between the two magnetic fluxes through' 
the specimen is taken as an indication of the 
carbon content, and is measured by the induction 
in a wire wound round the specimen or on any 
part of the circuit of which the specimen forms 
a part. — C. A. K. 

Steel alloy; Non-corrosive . W. Belleville. 

U.S.P. 1,424,612, 1.8.22. Appl., 16.6.21. 

A steel alloy contains approximately Ni 15'5%, 
C less than 1%, Si 0'.^%, 5In 0'5%, C!r, S, P each- 
less th.an 0’1%. — C. A. K. 

Alloy for forging steel and method of producing’ 
same from nickel ore. L. P. Burrows; L. B. 
Archer executrix. U.S.P. 1,424,710, 1.8.22- 
Appl., 20.1.20. 

Cbusheh nickel ore is subjected to the action of 
reducing gas in a closed chamber until the oxygen 
content of the ore is removed. The refined ore is 
smelted, and tbe metallic product broken up and 
disintegrated by exposing it to tbe atmosphere- 
The disintegrated material is then subjected to a- 
low red heat without oxidation until its weight is- 
reduced about 20%. — T. H. Bu. 

r/ron] alloy. W. H. Smith, Assr. to The Cleveland 
Brass Mfg. Co. U.S.P. 1,424,782, 8.8.22. 
Appl., 23.3.18. 

The alloy contains 50 — 85% Fe, 1 — 10% Ni, 1 — 3% 
Si, and the remainder, chromium. — A. E. P. 
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Iron ores, iron and sieei, and coht used in th^ 
m€taUurgy of iron; Proeees of dtsvlphuriiin^ 

• W. I. Estabrooke and D. D. J^ackson, 

Assrs. to J. T. Pratt, D. D. Jackson, and J. D. 
Sears. U.S.P. 1,426,054, 15.8.22. Appl., 13.7.20. 

A HALOGEN (chlorine) is introduced into the molten 
or heated material, whereby a volatile sulphur 
halide is formed. — C, A, K. 

« 

Electrolytic iron; [Bath for tAej production of 

. M, Schlotter. G.P. 310,043, 13.12.17. 

Alcohols, such as glycerol or glycol, are added to 
the ordinary bath for the deposition of electrolytic 
iron, which is then obtained so s<^t that it may 
be cut with a knife. For example, the bath may 
consist of a solution of 230 g. of ferrous chlori^ 
and 2 a, of hydrogen chloride in a litre of water 
to wkicn 400 c.c. of pure glycerol has been added. 

—A. R. P. 

Iron and steel; Process for covering tcith a 

rust-resisting coating. W- Schmidding. G.P. 
310,766, 11.7.18. 

The iron or steel articles are dipped in a solution • 
containing phosphoric acid, zinc, and calcium, j 
together with an oxidising substance which yields | 
oxygen in the nascent state or which^ in the j 
presence of acids, yields hydrogen peroxide. The j 
evolved oxygen prevents the formation of slime, i 
shortens the time required and hastens tbe chemical j 
reaction. — A. B. P. | 

Iron and iron ores ; Pemoval of sulphur from . : 

0. Baumann. G.P. 356,039, 13.3,19. ! 

The ores are fused with barium sulphate, and the ! 
product is used in the ordinary smelting operations ; 
for removing sulphur. Barium has a greater ■ 
affinity than calcium for sulphur, and so carries the i 
sulphur into the slag, — A. B. S. ’ 

Shaft furnaces and the like. E. F. Chaudiere, 
E.P. 161,971, 19.4.21, • Adda, to 137,108 (J., 1920, ‘ 
179 a). 

A CENTRAL core consisting of concentric iron : 
columns protected by a refractory material is fitted ; 
vertically in a shaft furnace in line with the j 
chimney. Suitable openings into the iron column ! 
allow a proportion of the air which has passed ; 
through calcined material to be admitted direct ■ 
to the chimney to assist the draught, or the heated ; 
gases above the combustion zone may be withdrawn i 
for the purpose of recuperation of heat. The I 
direction and volume of flow in the core is regulated i 
by a reversible fan and by dampers. — C. A. K. ! 

Furnaces; Open hearth ■. G. L. Danfortb, jun, ' 

E.P. 183,247, 20.4.21. ! 

The ports of an open-hearth furnace are arranged I 
so that the air and gas from separate porU meet in j 
a combustion chax 9 ber of diminishing sectional area I 
towards the inlet to the furnace. In the furnace | 
the cross-sectional area is gradually enlarged, thus 
allowing the gases to expand. The effect is that of j 
a Venturi tube, and the minimum area of the port 
entering the furnace may he less than the combined 1 
areas of the gas and air ports opening into the I 
combustion chamber. — 0. A. K. | 

Crucible furnaces; Gas heated . T, Teisen. 

E.P. 183,394, 16.11.21. 

In a crucible fornace of the type in which gM m 
admitted through a vertical burner passage, air is 
directed into this passage at right angles, either 
tangentially, or otherwise, so as to cause the air to 
swirl around the gas stream and so protect the 
lining from excessive heating. — C. A. K. 


Furnace; Hearth smelting or heating 

Fa^onewen-WaSzwerk L. Mannstaedt und Co 
Akt.-Ges., and H. Bansen. E.P. 184,252, 4.5.2]' 
The furnace ia heated by twin burners on either 
side of the furnace, and extending the full leneth 
of the furnace chamber. After passing partiallv 
across the furnace the gases travel longitudinally 
and pass out of the furnace throu^ recuperators^ 
Each pair of burners is provided with a regenerator 
and at any one time one burner acts uormahy 
whilst the second is used as a flue for part of the 
furnace gases through the regener^r. Xho 
burners situated opposite to one another are 
directed in slightly different directions in the 
vertical plane. The combustion chamber may be 
constructed with circular cross-section so that the 
gas and air from the burners enter the combustion 
chamber tangentiaUy. — C. A. K. 


uuvosa ana oiast jumaees 


the operation of 

und Co. G.P. 354,469, 15.8.20. 


, fvt i/ving 

*. Vulkan-Werk Rheinshasen 

IPO ® 


Water, in a liquid form, is introduced into the 
furnace by the blast, whereby an economy is 
effected in tbe fuel consumption, the iron is im- 
proved in quality, and the lining of the furnace 
is protected. — A. R. P. 


Tungsten wires; Manufacture of drawn , 

Patent-Treuhand-Gcfi. fur Elektrische Gliib^ 
lampen, m.b.H. E.P. 163,014, 6.6.21. Conr., 
7.5.20. 

Drawn tungsten wires are produced from pressed 
or sintered rods which contain in their cross- 
sections zones which differ from the main body and 
if necessary from one another in their chemical 
or physical properties, or in the composition, 
nature, or relative proportions of the constituents, 
all cross-sections throughout the length being in 
general alike. Thus filaments may be pranced 
from tungsten with various sizes of grain, or from 
tungsten with various additions of thorium dioxide, 
or from tungsten containing molybdenum, uranium, 
thorium, tantalum, vanadium, chromium, carbon, 
phosphorus, etc. or mixtures thereof. Drawn 
tungsten wires of definite structure can be 
methodically produced from such material 

— J. 8. G. T. 


Precious metals [e.p,, gold]; Process for the metal- 

lurgical treatment of ores containing [and a 

volatiU metal, e.g., antimony]. Blei- und Silber- 
hiitto Brauboch A.-G. E.P. 167,741, 28.4.21. 
Ck»nv., 12.8.20. 

Ores containing gold or other precious met.'ii, 
together with large amounts of volatile metals, such 
as antimony, arsenic xinc, and lead, are smelted, 
in shaft furnaces of the type used in the production 
of pig-iron, with suitable additions to give a elag 
of a higher melting-point than the volatilisation- 
point of the one constituent {e.g., antimony oxide), 
and a suitable concentration metal {e.g., copper 
or pig-iron) in which to collect the precious metal. 

—A. B- F. 

Gold; Hecovering and apparatus therefor. 

O. C. Knipe. U.S.P. 1,426,746, 22.8.22. Appl-, 
31.10.21. 

The interior of an open hollow drum is lined with 
a porous fabric coated with grease, which retains 
the particles of gold when a liquid containing 
in suspension is rotated rapidly within^th^ d^m 

Noble metals; Recovery in a pure state of the — 
pariicularly gold and platinum, by cklorinattofi- 
0. Bennejeant. G.P. 356,886, 14.1.21. 

Alloys or ores of the noble metals are stron^y 
heated with chlorine comx>ounds so as to volatilise 
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the chlorides of commoner metals whilst the 
chlorides of nohler metals remain in the residue. 

—A. B, S. 

Precious and other metals; Joining together 

[welding or soMering'i of . J. Maurer. E P 

183,188, 18.3.21. 

A SOLDBBINO paste for use in joining metals consists 
of a mixture of finely divided metals identical with 
the metals to be welded, the oxides of the same 
metals, a reducing agent, a flux, and a binding 
medium, the latter being preferably vaseline, 
powdered carbon is a suitable reducing agent 

— C A. K. 

Copper; Process for the autogenous [cZecfric] weld- 
ing of . H. Cauzler. G.P. 355,906, Y10.20. 

Ths electrode consists of a copper rod containing 
gold, or gold and silver, together with phosphorus, 
manganese, silicon, or boron. The welds obtained 
have a high tensile strength, are readily machinable, 
and have a great resistance to attack by acids. 

—A. B. P. 

Copper; Process for the extraction of from ! 

its ores. P. W. Nevill and H. Soanes. E.P. 
172,926, 20.7.21. Conv., 13.12.20. ! 

FnraLY crushed copper ore, containing the bulk 
of the copper in an oxidised form, is treated with 
water and ferrous sulphate, either with or without 
the addition of sodium chloride, or with dilute 
sulphuric acid, and the resulting pulp is heated 
for a short time by means of steam while finely 
divided metallic iron is added to reduce all the 
copper compounds to a metallic sponge, which is 
then separated from the gangue by elutriation, 
flotation, or other means. — A. H. P. 

Hkkel ores; Process of treating and product 

resulting therefrom. L. P. Burrows: L. B. 
Archer executrix. U.S.P. 1,424,711, 1.8.22. 
Appl., 4.5.20. 

SlBAM is suddenly expanded, and without condensa- 
tion, any water vapour held in suspension is 
separated. The resulting gaseous product is heated 
and crushed nickel ore is subjected to its action at 
red heat in a closed chamber for about 5 hours. i 

— T. H. Bu. i 
I 

Nickel or nickel-rich alloys; Process for the pre- j 

paration. of from low-grade nickel-iron I 

alloys. M. Stern. G.P. 354,219, 23.3.18. ! 

IsoN-NiCKBL alloys containing a low percentage ot I 
nickel are subjected in the form of turnings to I 
oxidation, either by moistening them with a rust- 
producing substance, such as magnesium chloride 
solution, and heating the mass in the air, or by 
posing air or oxygen over the heated metai, so 
that the heat of oxidation of the iron raises the 
temperature to such an extent that the mass melts, 
the greater part of the iron being oxidised and 
slagged off while the nickel is recovered in nearly 
pure form or as a high-grade ferro-nickel alloy. 

—A. B. P. 

Nickel; Process for the preparation of agglomerates 

of pure from crude nickel oxide. Soc. Anon. 

be Nickel.” G.P. 355,887, 8.6.21. Conv,, 21.4.21. 
nickel oxide is heated in a closed vessel with 
Wild, liquid, or gaseous reducing agents to such a 
temperature and for such s time that it is reduced 
.0 metal except for a small quantity. The charge 
*s tewdored and washed with dilute hydrofluoric 
^eid, then dried, and pressed into the desired 
skape. The shapes are neated in a closed vessel j 
alone, then with the successive addition of 
powdered carbon and lime. — A. R. P. 


ZiM-smeltmg furnace; Vertical retort A 

Jones. U.S.P. 1,^,825, 8.8.22. Appl., 19.2.21.' 

“ chamber containing a 
number of vertical retorts arranged in rows; a fied 
tendenser placed between each pair of rows com- 
manicates with each retort in theee rows. A. R. P. 


A%nc and other volatile metals or metalloids • Pro- 
cess for the dxstitttLtxon of * fToni nrp^ 
Troeller. G.P. 353,797, 10.10.13. 


The oro mass is mixed with a solid fuel and the 
mixture charged into a discontinnously working 
converter of the Huntington-Heberlein type, pr^ 
vided with either artificial external coaling appli- 
ances or extra thick waffs. The furnace is fired 
with gaseous or liquid fuel or with coal dust, which 
is burnt in such a manner that the flame enveloi)€8 
the ore mixture and the reducing gases permeate 
the porous mass and thus effect more complete 
reduction. The gases may also be burnt inside the 
me mass after the manner of flameless combustion, 
hrora time to time the air supply is interrupted, 
so that the unburnt gases permeate the mass, thus 
effecting still more efficient reduction, while part 
of the metal is simultaneously recovered in liquid 
form. — X. B. P. 


Zinc oxide and similar material containing lead; 

Process for removing lead from . H. Pane 

G.P. 354,096, 16.1.17. ' 

finely ground oxide is mixed with quicklime or 
slaked lime and water to a thick slime, which is 
stirred into a large bulk of water and the insoluble 
zinciferous material separated by filtration. The 
solution is treated with just sufficient of a oom- 
pouud of sulphuric, carbonic, or chromic acid to 
precipitate the lead, and the clear liquor is used 
instead of water for the first part of the process, 
while the precipitate is treated in the usual manner 
for the recovery of its lead content. Coarse 
material, such as roasted or sintered ore, is mixed 
with lime and water before grinding, and the mix- 
ture is then ground wet and treated as before. 

—A. B. P. 


Zinc dust; Process of manufacturing T 

Kate. U.S.P. 1,425,661, 15.8.22. Appl., 26.11.19. 
Metallic zinc is volatilised in a retort from which 
air is excluded, and the zinc vapours are diluted 
with a uon-oxidising gas and cooled qiiicklv. 

— D. F. T. 


Separating process. [Concentration of ores.] B 
Ellis. U.S.P. (a) 1,426,185, (a) 1,425,186, and 
(c) 1,425,187, 8.8.22. Appl., (a) 15.4.18, (b) 2.4.19, 
(c) ^.8.15. (c) Renewed 25.4.21. 


(a) '^e comminuted ore is mixed with water and 
an oily liquid, and then with a material w’hich will 
give anions having a greater valency* than two. 
The mixture is aerated and the frotn separated. 

(b) After the addition of oU and before aeration a 
material capable of making the contact potential 
of the oil more negative is added, (c) A process for 
the concentration of mixed ores includes the use of 
a solution having a selective action for the oxidised 
portion of the ore and of a solution containing 
anions having a valency greater than two and 
cations having a valency greater than one. 

— C. A. K. 


Flotation process. B. Luckenbach, Assr. to 
Luckenbach Prooeeses, Inc. U.S.P. 1,425,327 
8.8.22. Appl., 9.2.20. 

The tar product from the distillation of “ grease- 
wood ” is added to the pulp, which is then aerated, 
and the froth separated. — G. A. K. 
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Flotation process for dressing mineral mixtures. 
Maschinenbau-Anstalt Hiunboldt. 6,P. 353,728, 

17.8.20. 

The mixlnire before paasing into the flotation vcaael 
is tr^ted with a mixture of Taporised or gaseous 
wetting media, such as oils, hydrocarbons, ete., and 
vaporised or gaseous media affecting the capacity 
for adsorption and suspension of the constituents 
of the mineral mixture. If desired the mineral 
mixture may be separately submitted to the action 
of the two kinds of media. The consumption of 
reagent for increasing the adsorption coefficient 
is in this manner reduced. — J. S. G. T. 

Magnetic separator. W. E. F. Bradley. U.8.P. 

1,425,235, 8.8.22. Appl., 21.9.18. 

A STREAK of material to be treated is subjected to 
the action of a scries of electro-magnets arranged 
in sequence with the pole faces directed downwards. 
T^ magnets are energised in groups of “ relativdy 
displac^ cyclic current phases, the algebraic sum 
of the currents of a group alternating cyclically 
from a positive value to a negative value and back 
to positive.” — C. A. K. 

Alloy. S. Mayer and W. James, Assrs. to Magno 
Storage Battery Corp. U.S.P. 1,425,330, 8.8.22. 
Appl, 23.6.21. 

An alloy of Sn 50, Pb 25, Zn 17, and Sb 8% . 

— C. A. K. 

Ores; Method of reducing , E. C. King. U.S.P. 

1,425,386, 8.8.22. Appl, 23.10.20. 

A carbokaceous material and an oxidising agent are 
introduced below the surface of a bath of molten 
metal produced from the ore, and further quantities 
of the ore are concurrently fed on to the surface 
of the bath. — A. R. P. 

Zirconium alloy and process of mahing same. F. M. 
Becket, Assr. to Electro Metallurgical Co. U.9.P. 
1,425,572, 15.8.22. Appl, 1.10.20. 

A low-carbon ferro-alloy consisting essentially of 
iron, silicon, and zirconium is made by smelting in 
the electric furnace a charge comprising silica, a 
zirconium ore, a carbonaceous reducing agent, and 
a source of iron. The charge is proportioned to 
yield an alloy containing silicon in at least as hi^ 
proportion as the zirconium, thus preventing the 
formation of zirconium carbide in interfering 
quantities. — H. H. 

Metals from ores; Froccss of extracting . 8. 

McKirahan, Assr. to F. A. Fuller. U.S.P. 
1,425,667, 15.8.22. Appl., 14.2.18. 

Finely comminuted, oxidised ore is mixed with 
sodium chloride and heated to a temperature above 
1000° C. The metal in the ore sublimes as chloride. 

— D. F. T. 

Phosphor net als; Method of producing . S.L. 

Nicholson, Assr. to Westinghouse Electric and 
Manuf. Co. U.S.P. 1,425,679, 15.8.22. Appl, 

29.11.20. 

Phosphobus vapour is brought into contact with a 
metal heated to n temperature below its melting 
point. The metal is melted subsequently and cast 
into ingots.— C. A. K. 

Metals; Process of freeing from copper. M. O. 

Sem, Assr. to Det Norske Aktieselskah for 
Elektrokemisklndustri. U.S.P. 1,426,701, 15.8.22. 
Appl., 4.4.19. 

Ucii^ oontaining copper is melted and treated with 
a siApbide of the same metal, and the copper 
onlphide is separated from the purifled metal. 

^-C. A. E. 


Electroptating : Process and apparatus for 

W. E. Belke. U.S.P. 1,426,141, 16.8,22. Add) ‘ 

15.3.22. 

A B.KTH for carrying out electroplating operations is 
provided with an arran^ment of pipes and valves 
at the bottom whereby tne electrolyte may he with- 
drawn in part to a filtering apparatus situated above 
the tank, and means are provided to discharge the 
filtered liquid on to the surface of iiie bath. 

—A. R. p. 

Tin and lead; Electrolytic production of adherent 

deposits of . M. Schlotter. G.P. 2^,791 

17.2.17. 


The articles to be ^ated are first coated in an 
alkaline bath, the chief part of the d^osit being 
afterwards made in an acid bath. 'I^is double 
treatment avoids the drawbacks of either an acid or 
alkaline hath, when used alone. — ^A. B. S. 


Tin; lElectrolytic'] process of depositing free 

from pores. M. Schlotter. G.P. 299,794, 8.3.17, 
Tin free from pores is deposited by the electrolyse 
of alkaline staunate solutions free from acid radicles 
and made up principally or entirely with caustic 
potash. — J. S. G. T. 


Tin; Process for recovering [/rom concen- 

iraiesy H, H. Alexander, Assr. to American 
Smelting and Refining Co. U.S.P. 1,426,341, 

22.8.22. Appl, 26 5.17. Renewed 17.11.21. 

Tin concentrates are mixed with carbonaceous 
matter and the mixture is sintered until approxi- 
mately 70% of the sulphur contained in the mixture 
has been removed. The resulting mass is broken up 
into suitable-sized lumps which are mixed witn 
carbonaceous materia] and smelted in a blast 
furnace to obtain metallic tin. — A. R. P. 


Smelting and electrolysing process, R. Rodriac, 
Assr. to Rodrian Electro-Metallurgical Co., Inc. 
U.S.P. 1,426,507, 22.8.22. Appl, 3.3.22. 

A CHARGE of metalliferous material is melted above 
a bath of molten metal and an electric current is 
passed through the mass, the molten metal acting 
as cathode and a carbon rod as anode. — A. R. P. 


Brass; Method of making . W. R. Webster. 

U.S.P. 1,426,623, 22.8.22. Appl, 31.3.20. 

A CURVE is constructed showing the variation in the 
value of a physical characteristic of brass with 
differing proportions of zinc and copper, The com- 
position of a mixture of scrap brass that is being 
melted is then determined by determining the value 
of the same characteristic on a test drawn from the 
furnace and reading the corresponding copper con- 
tent on the curve. Sufl&cient copper or zinc may 
then be added to the furnace charge to bring the 
mixture to any desired composition. — A. R. F. 

Metals \e.g. aluminiumA; Becovery of /rom 

silicates. F.M. McClenahan. U.S.P. 1,426,890—1, 

22.8.22. Appl, (a) 22.12.20, (b) 7.12.21. 


(a) As a step in the recovery of metals from silicates 
the latter are decomposed by an excess or 
ammonium fluoride solution, (b) Aluminium 
hydroxide is recovered from a mixture of aluminium 
and ammonium fluorides by heating in the presence 
of water and removing the evolved vapours. 

—A. R. *• 


Metals and allows; Process for hriquetting turninjii 

and scrap of . R. Walter. G.P. 352,684, 

5.12.20. Addn. to 337,296 (J., 1921, ^2 a). 


In the process described in the chief patent reduc- 
ing substances are added to the scrap or briquettes 
when they contain metallic oxides, so that it is 
sibl© to employ oxidised scrap which could other- 
wise not be used. — A. J. H, 
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Ores; Proeest for the treatment of vreviont to 

blast sintenng. Metallbank nnd Metallantische 
Ges. A.-G. G.P. 353,867, 12.3.14. Ad* to 
340,583 (J., 1922, 20 A). “ 

The ore ia trea^ with a fine spray of water in the 
form of a mist instead (rf with steam, so as to reduce 
the cost of the process. — A. R. P. 

Magnesium and its cMoys; Process for colouring 

. Chem. Fabr. Griesheim-Ele^ron. Q P 

354,281, 30.8.19. 

Ihb metal is treated with a solution of chromic acid 
containing salts of the heavy metals and small quan- 
tities of other acids. To obtain stable colours the 
articles, after removal from the pickling bath, are 
washed in boiling water and then heated in an air- 
bath to 100° — 150° 0. The shade of colour obtained 
depends on the nature of the heavy metal (copper 
manganese, zinc, chromium, iron or cobalt) in tike 
pickling bath. Black tones are obtained by using 
a larger amount of acid and no heavy metal salt 

—A. R. p! 

Metallic articles; Process for coating with a 

chemically inactive (acictresistingl svhstanee 
W. Roth. G.P. 354, 6S3, 1.11.21. 


Metal eondituents of metattiferous materials: Pro- 

Mss for dusolvtng out or recovering the H 

Bardt. E.P. 184,402, 10.10.21. 

Ss* U.S.P. 1,433,069 of 1922; J., 1922, 716 a. 

Tin deposits; Process of producing dense and 

tirmiy-adhenng . M. Schlotter IT S P 

1,426,678, 22.8.22. Appl., 21.1.20 

Bbb E.P. 148,334 of 1920; J., 1921, 853 a. 

Coating rnetal objects with a layer of another 

metalj Process for . O. Stalhano and 0 0 

Krmg. U.S.P. 1,426,683, 22.8.22. Appl., 29.4.2o! 

See E.P. 167,262 of 1920; J., 1921, 703 a. 

Ores containing zinc, cadmium, and copper; Elec- 

trolytic treatment of . D. Avary R H 

SteveM, and R. T. D. WUliams, Amrs. ’to Elec- 
trolytic Zinc Co. of Australasia Proprietary, Ltd 
U.S.P. 1,426,703, 22.8.22. Appl., 16.3.20. 

See E.P. 141,688 of 1920; J., 1921, 589 a. 

Roasting zinc blende. G.P. 352,657. See I. 

Electric lamps. E.P. 184,291. See Iln. 


The articles are coated with molten silver bromide. 
A second layer may be provided if desired. The 
prcKess is suitable for coating metallic articles 
which are ^ be used for electrochemical purposes 
in acid media. — A. R. P. 


intirMny-lead aUoys [; Process for the preparation 

Antimony is heated with a ferro-alloy, such as 
ferro-manganese, ferro-alumininm. ferro-nickel 
ferr^vanadium, or ferro-tnngsten in a finely 
dirided form until the mass melts, whereupon the 
requisite quantity of molten lead is added. The 
resulting alloys are as hard as iron and very re- 
sistant to Mids; they are suitable for the manufac- 
ture of cocks, pumps, vessels, and the like for acid 
liquids.— A. R. P. 


tircomum and similar metals, e.g., titanit 
cerium, thorium, and the like; Process for tri 

ment of materials containing . G Siebi 

Platin-^nerie und Schmelze, and E.' Kort 
G.P. 355,486. 14.12.20. 


The material is treated with halogens at a high tem 
jMrature in presence of reducing agents, e.g., car- 
bon. A vertical electric furnaoe is used, having a 
tunnel.ahaped lower portion through which one of 
the electrodes is introduced. The walls of the 
turnaw are protected by a stamped lining of the 
reaction mirture. At the beginning the reaction is 
enected under the influence of an arc struck between 
the^electrodes, but subsequently the ends of the elec- 
trodes are pushed down into the reaction mixture 
or Mvered with a further quantity of the latter so 
taat the charge acts aa a resistance heater. Qase- 
OM reacting substances are introduced into the 
nirnace through one or more of the electrics. 

— H. R. D. 


^>llsphaie dags; Utilisation of basic . H. 

Nagell. G.P. 356,225, 14.6.18. 

Vmabium compounds may he recovered from basic 
of Wting a slightly acid solution 


of recovering . W. G. 

^>ch(d8, Assr. to American Manganese Steel Co. 

J., 1919, 261a. 


XL— ELECTBCMHEHISTfiY. 

Carhoji^electTode industry; The technology of the 
““ — . V. Baking and baking furnaces. C. L. 
Mantell. Chem. and Met. Eng., 1922, 27, 312— 
318. (C/.J., 1922,718 a.) * ' 

Fubnaoes for baking “ green ” carbon electrodes 
may be either electrically heated, the electrodes 
themselves acting as resistors, or gas-fired. In the 
electric furnaces the electrodes are packed in 
wtween two permanent end walls connected to 
the electric supply, and side walls of loose bricks 
are built up and strengthened with tie rods. The 
B^Ace between the electrodes ia filled with crushed 
p^roleum coke, and two cores are provided to 
start the process. Current is supplied at 30 — 60 
volts, 25 cycles, and as the cores heat up, the 
volatile matter in the carbons is gradually distilled 
off until eventually they become sufficiently con- 
ducting to carry the bulk of the current. The 
baking process occupies 12 — 20 days, and a further 
peri^ of 20 days is required for cooling; the 
maximum temperature attained varies from 1100*’ 
to 1300*’ C., those portions nearest the cores being 
at the highest temperature. Graphitising furnaces 
are constructed in a similar manner, hut are 
operated at much higher temperatures (2000° O.), 
and the baking takes only 3—6 days. Gas-fired 
baking furnaces generally consist of rectangular 
pits for the carbon surrounded on both sides and 
at the bottom by heating fiues; the pits form a 
rectangular ** ring ” round a central gas main,, 
and the waste gae flues are disposed round the 
outside of the furnace. Each furnace, is divided 
into a number of sections, each of which is inde- 
pendent of the others, so that part of the furnace 
IS being loaded while other parts are heating or 
cooling. Each section is first heated with waste 
flue gases to about 500° C. (120 hrs.), then with 
fresh gas to about 1050° C. (76 hrs.), after which 
it is allowed to cool. All operations are controlled 
by thermocouple observations. At the present time 
gas-fired furnaces are gradually replacing electric 
ones, as the former are not only cheaper to run 
but are far more easy to control, and also allow 
of the recovery of the volatile by-products evolved 
by the binder on coking. The heat economy of the 
gas-fired furnace is much greater than that of the 
electric furnace owing to regenerative working, hut 
the life of the latter is four times that of the 
former. The electrodes from the electric furnace 
are more difficult to clean, and the packing duet ia 
more difficult to grind for re-use. — A.. B. P. 
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Carhon-electrode industry; Technology of the . 

VI. Cleaning^ testing^ machine and shipping. 
G. L. Mantell. Chem. and Met. £ne., 1^2, 27, 
353-359. 

C^BON electrodes, after baking, are cleaned 
either by tumbling in steel tumbling barrels or by 
brushing, followed, if necessary, by grinding on 
emery wheels; they are then tested for resistivity 
by means of a suitable ohmmeter, and for apparent 
specific gravity by weighing and measuring. The 
r^istivity is directly proportional to the propor- 
tion of volatile matter and inversely proportional 
to the real density between 1*98 and 1*88. The 
cleaned carbons are inspected for faults, and all 
cracked and blistered rods are returned to the 
grinding process. A good electrode should have an 
apparent density above 1*54, not more than 2*6% 
of ash, a high electrical conductivity, slow rate of 
oxidation, and great mechanical strength, combined 
with a good shape, accurate dimensions, and low 
heat conductivity. The physical properties of 
various electrodes are compared, and a complete 
flow-sheet of the process of manufacture is given. 

—A. R. P. 

Niehel; Use of granulated for electric heating. 

O. Dony-Henault, Bull, Acad. roy. Belg., 1922, 
8. 67—70. Chem. Zentr., 1922, 93, IV., 418. 

“ Mono ” nickel is suitable for use in place of steel 
in the construction of resistances used in electric 
furnaces. The thin black layer of oxide with which 
the nickel becomes coated when heated is a con- 
ductor when cold. The following results give the 
respective percentage increases of weight due to 
oxidation when steel and Mond nickel spheres 
of the same size were maintained for long f^riods 
at a red or white heat. Percentage increase of 
weight after 20 hours at 600^ — 700® C., steel 2*77%, 
nickel 0113% ; after a further 17 hours at 1000® C., 
steel 9*40%, nickel 0*73%. — J. S. G. T. ^ 

Thermal conductivity. Jakoh. See I. 

Chlorates, Pamfilow, 'See VII. 

Electromotive behaviour of lead dioxide. Glass- 
tone. iSee VII, 

Patents, 

Electric battery. R. C. Benner and H. F. French, 
Assrs. to National Carbon Co, U.S.P. 1,425,573, 

15.8.22. Appl., 16,1.19. 

Mercuet and lead material are associated with the 
active surface of a negative zinc electrode. — H, H. 

Electrolytic cell. A, V. Davis. U.8.P. 1,425,752, 

15.8.22. Appl., 7.6.21. 

An anode and a cathode are spaced to provide 
between them an anode chamber opening freely into 
the cell at its upper and lower ends. Means are 
provided for supplying an electrolyte solution to 
the cell and for automatically maintaining its level 
above the upper end of the chamber as elwtrolytic 
action takes place, thus producing a thermo- 
siphonic circulation of the electrolyte upwards in 
the chamber and downwards in the cell. — H. H. 

Electric arc furnaces; Apparatus for the treatment 

of gases in . P. Real. G.P. 354,527, 16.7.20. 

In a furnace with electrodes in the form of rotating 
discs^ the latter are fitted with wings which com- 
municate the rotary motion to the entering gases. 
The rapid burning away of the electrodes is thus 
avoided. — C. I. 

Oases; Process of treating in the electric 

flare" arc. P. Real. G.P. 366,413, 15.1.21. 
Rotaiino disc-electrodes provided with wind vanes 
are arranged in star formation in vertical planes 


disposed radially about a common axis coinciding 
witn the direction in which the gas to he treated 
is fed to the arc. — J. S. G. T. 

Carbon electrodes; Process of increasing the dwra> 

bUity and conductivity of . A, Bergstrom 

G.P. 354,773, 30.4.19. ■ 

Carbon electrodes are impregnated with a mixture 
of solutions of a metallic salt and of carbon com- 
pounds and then heated to a high temperature. 
In this manner the reduction of the metallic salt 
to metal is not effected at the expense of the eleo. 
trode.— yj. S. G. T. 

Electrolytic tanks with diaphragm cells; Arrange. 

ment in . G. Haglund. U.S.P. 1,426 071 

15.8.22. Appl., 10.9.20. 

See E.P. 151,260 of 1920; J., 1921, 121 a. 

See also pages (a) 737, Discharge electrode (U.S.P. 
1,425,637); Electrical precipitation (G.P. ^9,737 
352,901, and 354,783). 741, Transformer oU (U.S.p! 
1.425,645). 752, Eydrochloric acid (G.P. 355,387). 
753, Potassium bicarbonate (E.P. 1^,2^). 7^ 

Mercury (G.P. 356,507). 764, Electrolytic iron 

(G.P. 310,043). 766, Smelting and electrolys- 

ing (tJ.S.P. 1,426,507). Electroplating (U.S.P 
1,426,141); Tin (G.P. 299,791 and 299,794) 767. 
Coating metallic articles (G.P. 354,693). 770, Soup 
(G.P. 354,234). 
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Oil seeds ; Certain tropical . E. R. Bolton and 

D. G. Hewer. Analyst, 1922, 47, 282—^. 
The following seeds are described and the percent- 
age of shell, kernel, and of oil in the kernel arc 
given, together with full analytical characters of 
the oils obtained from them: — Bacury (Plofonw 
insi^nts) kernels, Andirobinha or Mapia seeds, 
Bey beans (Baillonella sp.), Parinarium seeds, and 
the seeds of Theobroma grandifolia and bicolor, 

— H. C. R. 

Soya bean oil; Composition of . W. B. Smith. 

J. Ind. Eng. Chem., 1922, 14, 530-531. 

The composition of the acids of soya bean oil having 
an iodine value of 134 (calculated as percentages of 
the original oil) is approximately as follows: — 
Linolenic acid, 2—3; linolic acid, 55 — 57; oleic acid, 
26 — 27; saturated fatty acids, 9—10%. — W. P. S. 

Beef bone fat and neat’s foot oil. H. Eckart. 

Z. Unter.s. Nahr. Genussm., 1922, 44 , 1 — 29. 
The bones are first boiled in open kettles, whereby 
the adhering flesh is removed and the best quality 
fat is obtained, but the cartilage is practically 
unchanged. The bones are then transferred to 
digesters and treated with hot water and steam 
at 0*5 — 1*6 atm. pressure for 4 — 6 hrs. The fat 
thus obtained from fresh bones is of a light yellow 
colour and faint aromatic odour and can he used 
without refining as an edible fat, the free fatty 
acids not amounting to more than 1*5% (as oleic 
acid). Details of the yields obtained in practice 
are given, the average yield of fat from bones being 
12*6% and that of oil from the hoofs being 9*3%. A 
table of analytical characters of bone fats, marrow 
fats, kidney fats, and neat’s foot oils as obtained 
by the author from a well-nourished animal and 
as found in commerce is given. The rate of 
increase in free fatty acids shown by bone fat and 
neat’s foot oil on storage depends on the con- 
ditions of storage and is much more rapid if the 
sample is exposed to the action of light and air 
than if it is stored in the dark and sealed up. la 
the case of the solid fat exposed to light and air 
an autocatalytic hydrolysis appears to take place, 
while in the case of the oil the hydrolysis appear® 
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to be a mononiolecular reaction. Measurement of 
the surface tension of neat’s foot oils by the drop- 
pipette method gave values varying from 26*7 to 
^'7 dynes per sq. cm. at 60° 0. Ine misled ethyl 
esters of the fatty acids from bone fat were pre- 
pared and their analytical constants recorded. 

compositions of beef bone fat and neat’s foot 
oil are as follows: — Stearic acid 19 — 21%, 2—3% ; 
nalmitic acid, 20 — ^21%, 17 — 18%; oleic acid, 

^3^9%, 74*5— 76-5%; glycerol, 5—10% in both 
ises; unsaponifiahle matter, about 0*5% and 0*1 — 
5 % respectively. The pre^nce of cholesterol in 
le unsaponifiahle matter in each case was con- 
rmed. Tristearin was definitely identified as a 
DQstituent of beef bone fat. — H. C. R. 

lardened fats, Ahiliiy of to hold water in 

suspension. K. Brauer. Chem.-Zeit., 1922, 46, 

793—794. 

amplbs of hardened and other fats used in the 
lanufacture of margarine were melted and agi- 
ated with water and the percentage of water in 
be emulsion determined both before and after the 
emoval of as much as possible by pressing. The fol- 
>wing figures were obtained: Hardened whale oil, 
9%, 23% ; hardened soya bean oil, 25%, 7% ; hard- 
nod herring oil, 18'6%, 9'9%; hardened linseed oil, 
'6%, 5*3%; coconut oil, 6'4^, 3*6%; tallow, 15%, 
0'8%. The striking ability of hardened whale oil 
0 take'up water and retain it even after pressing 
s suggested as a means of distinguishing between 
t and other hard fats. — H. 0. R. 

hntchelVs reagent; Constitution of . A. E. 

Sandelin. Annal. Acad. Scicnt. Fennicae, 1922, 
FA] 19. (19 pages.) Cliera. Zentr., 1922, 93, IV., 
508^09. 

JyDROXTSTBAEic acid, hydroxystearosuli)huricacid, 
ind a- and /3-naphthalenesulphonic acids possess 
10 fat-hydrolvaing properties, but a compound with 
'eeble fat-hydrolysing properties is obtained when a 
nixture of hydroxystearosulphuric acid or hydroxy- 
stearic acid and a-aaphthalenesulphonic acid is 
treated with sulphuric acid. By oxidising Twit- 
rheli’s reagent with alkaline potassium permanga- 
nate, an acid was obtained the lead salt of which 
had the empirical formula, CigHjOjjPb,. Analysis 
indicated a tricarboxybenzene. Tho free acid con- 
sisted of prisms of m.p. 189° — 190° C., soluble in 
ether, alcohol, and acetone, but only slightly soluble 
in light petroleum spirit, carbon tetracmloride, and 
chloroform. The sodium and potassium salts are 
easily soluble, the barium salt slightly soluble in 
water. The silver salt is soluble in hot water. 
Analysis of the free acid gave the formula 
and it is in all probability hemimellitic acid. The 
difficultly solubUd barium salt of another acid, ben- 
zene.l.2-dicarboxy-4-sulphonic acid, was also iso- 
lated. The formation of these two acids leads to the 
conclusion that Twitchell’s reagent is formed by 
combination of the naphthalene ■with tlie double 
bond of the oleic acid and sulphonation of the addi- 
tion product, and that it has the constitution 
pisHjjOjC^HjSOjH. In all probability fat-by^o- 
lysing agents prepared from naphthalene and 
ncmoleic acid, castor oil or their hydrogenation 
P^^ucts are of analogous constitution. The 
l^ntakt” fat-bydrolyser is, on the other hand, 
different constitution, for hero the sulphonic 
^ciQ of high molecular weight contains no carboxyl 
groups.— fi. C. R. 

^oi-hydrolysing cataiysts. A. E. Sandelin. Annal. 
^cad, Scient. Fennicae, 1922, [A] 19 . (13 pagee.) 
Chem. Zentr., 1922, 93, IV., 609. 

*‘®agents prepared from petroleum (Happach) 
naphtha contain no carboxyl groups. All these 
^^gents have the following properties in common, 
are of high molecular weight, are sulphonic 


acids, easily sdluble in water and can be precipi- 
tated by the addition of acids or sodium chloride 
solution; they are easily soluble in alcohol and 
slightly Bolubfe in ether. Their aqueous solutions 
foam strongly, as also do solutions of their alkali 
salte, which are soluble in ailcohol. Their alkaline- 
earth and metallic sal'U are amorphous and in- 
soluble in water, hut are often soluble in alcohol. 
Their action an the hydrolysis of fats is due first to 
their action as emulsifiers of fat with water and 
secondly to the fact that they are strong acids and 
as such accelerate the hydrolysis. Their action is 
intensified by the addition of sulphuric acid. Many 
sulphonic acids of high molecular weight have been 
prepared, such as those from oleic acid Trith toluene, 
cymene, terpenes, alcohols, and benzene, thymol, or 
naphthalene, and their fat-hydrolysing action has 
been tested. All had considerable effect as fat- 
hydrdysers, with the exception of those prepared 
from oleic acid and toluene or cymene. The failure 
of those is no doubt due to the decomposition of 
the sulphonic acids by boiling water. — H. C. R. 

Unsaponified fat in soap; Determimtion of . 

0. Hagen. Seifensieder-Zeit., 1922, 49, 359 — 361. 

Chem. Zentr., 1922, 93, IV., 330. 

If petroleum spirit is used in this determination 
very troublesome emulsions are usually met with, 
w’hilo with ether, although with care emulsions can 
he avoided, considerable amounts of soap are dis- 
solved. The following method is suggests as over- 
coming tlie difficulties. The soap is cut into 
shavings and completely dried at 100° C. It is then 
mixed with about 5 times its weight of sand and 
extracted with petroleum spirit (b.p. below 60° C.) 
in a Dittmar and Vierth’s rapid extractor. The 
extraction is complete in IJ — 2 nrs. and the extract 
is evaporated to dryness. The determination can 
be qompleted in a day. — H. C. R. 

Patents. 

Oils and fats; Process for purification of . N. 

Goslings. E.P. 167,462^, 22.6.21. Conv., 3.8.20. 
The free fatty acids are neutralised with alkaline- 
earth or metallic hydroxides and other bases which 
form insoluble soaps with the fatty acids, a soluble 
salt being added to the bases in such quantity as is 
necessary nearly to saturate the water used for 
dissolving or suspending the bases. The quantity 
of neutral fat carried dow’n with the soap is by this 
means reduced to 5—12%. In the case of liquid 
fats and oils the soap prefaced is hardened by the 
incorporation of a small quantity of solid fatty acids 
with the oil before neutralising it. — H. C. R. 

Cottonseed; Method of delinting . L. G. 

Polhamus. U.S.P. 1,425,688, 15.8.22. Appl., 

19.4.22. 

The cotton seed is exposed to the action of gaseous 
hydrochloric acid for about one hour to render the 
lint extremely brittle, and is then agitated to re- 
move the lint. The seed is subsequently exposed 
to the action of gaseous ammonia. — H. C- R. 

Fish oil and the Uhe; Apparatus for treating 

with ozone. J. C. W. Stanley, Assr. to The Title 

Guarantee and Trust Co. U.S.P. 1,425,803, 

15.8.22. Appl. 21.3.21. 

The apparatus comprises a chamber containing in 
its upper portion an oil receiver with a perforated 
bottom. A reservoir is provided for receiving the 
oil discharged from a cnamber and is connected 
with it by a pipe ; a pump is arranged to circulate 
oH through the chamber. There are also means for 
passing air through an ozoniser and then through 
the chamber, and for passing heated air through the 
chamber. — H. C, R. 
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CatcdvtU; Son-pyropKorie and procets for 

effecting reaettont [hydrogenaiion'] therewith. 
N. Sulzberger. U.S.P. 1,426,617, 22.8.22. 

Appl., 11.9.16. 

The catalyst comprises a black, non-p;rophoric, 
magnetic, catalYtically active reduction product 
of a reducible nickel compound, reduced by a wet 
process and in the presence of a metal of the plati- 
num group. The product contains nickel and 
the metal of the platinum group in an intimate 
state of combination. — H. G. B. 

Sydrogenation; Catalyst for ond the prepara- 

tion thereof. C. Ellis. tr.S.P. 1,426,629, 22.8.22. 
Appl., 23.12.13. 

A NIOEEL compound capable of being converted into 
a catalyst and an insoluble sulphate capable of 
acting as an accelerator are precipitated together. 

— H. C. B. 

Hydrogenating catalyst. Q. Teichner. U.S.P. 

1,427,037, 22.8.22. Appl., 29.9.20. 

A PHECIPITATED non-cohorent, loose, amorphous com- 
pound of nickel is reduced in a dry state at such a 
low temperature that cohesion or slagging of the 
particles is avoided, while the interior of each par- 
ticle is left unreduced. — H. O. B. 

Catalyst [/or hydrogenation]; Process of manufac- 
turing . A. W. Arldt. G.P. 356,614, 23.4.16. 

The metals or reducible metallic compounds em- 
ployed to produce the catalyst are imprecated with 
a substance such as suc^ or fatty oil, which is tbra 
carbonised by means of concentrated sulphuric acid 
at ordinary temperature. A similar treatment with 
sulphuric acid may be employed for the revivifica- 
tion of spent catalyats poisoned with organic resi- 
dues, e.g., oil.— S. G. T. 

Oil* and fats; Method of and apparatus for crystal- 
lising . H. H. Doering. U.S.P. 1,426,555, 

22.8.22. Appl., 16.2.20. 

A siBEAU of hot oil is introduced at the bottom of 
a body of cold water and a jet of compressed air 
dischared adjacent to the point at which the oil 
is introduced, so that the oil is broken up into small 
particles prior to solidifying into crystals. — H. O. R. 

Soaps; Process for the electrolytic production of 

. A Sandreezki. G.P. 354,234, 3.2.20. 

The electrolyte is a mixture of fat and salt solution. 
It is caused to stream past the cathode by heating 
it or by other means. The two electrodes are in 
the form of hollow cylinders with a common axis 
and separated by a diaphragm. Within the inner 
cylinder is a stirring device which causes the liquid 
inside this electrode to be projected over the edge 
into the annular space between the two electrodes, 
from which space it passes under the inner elec- 
trode and is again carried up by the stirring device, 
so that it is kept in circulation during the electro- 
lysis. — H. C. B. 

Detergent with disinfecting properties. E. Cham- 
berlin. E.P. 184,248, 3.5.21. 

A UETBEOENT and disinfectant solution is prepared 
by boiling together a mixture in water of e<^um 
carbonate and potassium permanganate with 
animal charcoal and filtering the mixture. 

— H. C. R. 

Lime sludge; Process for completely removing the 

soap from . P. Krebitz. G.P. 366,492, 

22.4.20. 

B^^ee treating the lime-sludge with water in the 
nsntd manner, coconut or paun-kemel oil soap is 
added to the extent of at least 25% of the total 
shap content of the sludge. Alteniatively resin 


soap may be added to the lime-sludge to the extent 
of at least 20% of its total soap ^fient. If tte 
original mixture of fats consists only of animal 
fats, hardened oils, olive or palm oils, or any fat« 
or oils of which the alkali soaps are strondy hydro, 
lysed on dilution with water, it is very difficult to 
remove the soap from the lime-sludge, which can 
neither be filtered nor centrifuged. By following 
this process any mixture of fats can be treated 
according to Erebitz’s process (J., 1904, 490; igra 
188, 434).— H. 0. B. 

Sulphurised oils. G.P. 354,172. See XIV. 

Converting organic acids into esters. E.P. 183,897 
See XX. 


m-PAINTS; PIfiNENTS; VAfiNISHES; 
BESINS. 

Carbon black — its manufaeturey properties and 
uses. R. O. Neal and G. St. J. Perrott. TJ.g. 
Bureau of Mines, BuU. 192, 1922. 95 pp. 
Ca£bon black, in contradistinction to lampblack, 
vegetable black, etc., is obtained by direct contact 
of a flame of natural gas upon a depositing euN 
face under conditions of incomplete oombuBtion. 
Attempts to obtain carbon black by thermal decom* 
position or cracking processes have hitherto not 
been commercially successful on account of tbo 
relative inferiority of the products obtained, whilst 
processes purporting to increase the yield of cai^n 
by effecting combuBtion in the presence of cblorino 
have been found to occasion undue depreciation 
of the apparatus involved. The production of 
carbon black from coal gas or other artiflciall^ 
made combustible ga^ although claimed to yi^d a 
finer and blacker product, has not been undertaken 
commercially owing to the prohibitive price of the 
raw material in comparison with natural gas, 
which latter yields a handsome profit in spite of 
the low efficiency of the present combustion pro- 
cesses, via., 2’6% recovery. The methods of manu- 
factyre of carbon black from natural gas differ 
mainly in the size and ^epe of the surface upon 
which the carbon is collected and the rate of travel 
of the moving parts of the apparatus. Generally 
speaking, the combustion plant consists essentially 
of a combustion building furnished with means for 
regulating air supply and ventilation at both inlet 
and outlet, and provided with burners adapted to 
play their flames upon collecting surfaces. The 
latter vary in design as the names of the several 
processes denote, aoid in decreasing order of output 
comprise (1) the channel process, (2) the small 
rotating disc process, (3) the large plate process, 
and (4) the roller process. In the. channel process 
the flames from a number of fishtail-mouthed 
steatite-tipped burners are caused to impinge on 
to the under surface of travelling iron channel 
girders arranged horizontally side by side along 
the length of the combustion chambers, the depo- 
sited carbon being detached by stationary scrapers. 
A typical combustion building would contain about 
^,4(^ burners. In the small disc process the col- 
lecting MiTfaces consist of rotating discs of cast 
iron 36 — 42 in. in diameter, on the under side 
of which the flames impinge. The plates 
used in the large {date or Cabot process have a 
diameter of 24 ft., the plates ^ing made of 4S 
segnoents. The plates are fitted with ventilator 
holes to allow the products of ccmfliuBtion to escape 
and maintain a draught. The rotating plates are 
furnished with scrapers and the c^ranon is son^ 
what similar to that of the other processes, but 
owing to relative lightness of the supporting cou- 
struction and slow movement of ro&tion of tbe 
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plates, very little power ia consumed in operation. 
In the roller or rotating cylindw process tte flames 
from round burners impinge on horizontally sup- 
ported rolleiB or cylinders 8 ft. in. Imigtb and 
8i in. outside diame^, disposed transrersefy to the 
length of the building. The scrapers are in con- 
tact with the roller at or near the top, whence the 
deposited carbon falls into a trough-^aped hopper 
in the bottom of the combustion chamber. A 
typical building contains 10,000 bnrnere and 196 
to 288 rollers. The temperature of combustion and 
the careful regulation of the air supply ^ay an 
important part in determining the yield and nature 
of the black obtained, an insnfficiency of air fur- 
nishing a carbon bltmk containing absorbed inter- 
mediate produ<^ of inoomplete’oombnstion appear- 
ing as “ Tcdatile matter” on "analysis. Such a 
product yields a “longer” black of lower fixed 
cairbon content, a property in particular demand 
for certain porpoees. The paper concludes with 
analyses of typical blacks of proprietary makes 
and specifications of material suitable for use in 
tie several industries of printing ink, rubber, etc., 
together with a bibliography of the patent and 
technical literature relating to carbon black manu- 
facture. — A. do W. 

Shellac; SolviUity of in alkalii or alkaline 

sig». H. Wolff. Farben-Zeit., 1922, 27, 3130— 

The solution bf shellac in solutions of sodium car- 
bonate, borax, etc., is not due to chemical com- 
bination of the base with the free aleuritic acid or 
the neutral saponifiable compound present in the 
shellac in amount corresponding to its ester value 
since the resin dissolves in slightly warm s^ium 
carbonate solution without a corresponding evolu- 
tion of carbon dioxide. Furthermore, when shellac 
dissolved in just a sufficient amount of sodium 
carbonate solution is completely dried, the residue 
is no longer soluble in water but merely swells, the 
degree of swelling diminishing with each successive 
drying operation, as with a typical colloid. The 
solution process is therefore in the nature of a pep- 
tisation. The author claims to have obtained a 
water-peptisalfie residue by evaporation of the sol 
obtained by pouring an alcoholic solution of shellac 
into water : the residue, however, proved to be in- 
soluble in alcohol until its solubility in water was lost 
by ageing. The loss of alcohoI-solubiUty in bleached 
shellac is _ attributed to the coagulating effect of 
hydrogen-ions from the precipitation by acid, the 
maintenance of solubility by storage under water 
being in ^ consequence due to a diminution of 
hydrogen-ion concentration. — ^A. de W. 

Itesine;^ Selation between the constitution of 
chemical compounds and their capacity to form 
— II, New method for production of synthetic 
resins. W. Herzog and J. Kreidl. Z. angew. 
Chem,, 1922, 35, 465—466. (Cf. J., 1921, 478 A.) 
When heated at_ 180° O. in a stream of carbon 
dioxide dibenzylideneacetone is gradually con- 
verted into a polymeric resinous compound, which 
melts between 85° and 95° O. and is soluble in ether, 
benzene, and_ turpentine. Analogous compounds, 
*■?., dianisylideneacetone, dicinnamylideneacetone, 
benzylidenecinnamylideneacetone, difurylidoneace- 
tone and dipiperonylideneacetone give similar pro- 
ducts. The capacity to polymen-ise in this way with 
lormation of resins is attributed to the CH :OH"CO 
groupiiro, which is regarded as “ resinophoric ” ; 
the additional presence of ethylenic liimages is 
•avourable to the change. The grouping N;C:N 
has previously been shown to possess resinophoric 
character. — D. F. T. 

^ed lead and lead sesquioxide. Glasstone. See VII. 


Patents. 

Bed oxide of iron; Manufacture of D 

Tyrer. E.P. 183,323, 8.6.21. ’ 

I^Eic oxide cf good red colour can be obtained 
^ expMing dry granular ferrous chloride (e.a , 
from galvaniser’s waste) in thin iayers to the action 
^a mixture of steM and air heated to 250°— 
w0° U. J the D6fft> tfiixttiro is obtained by passing 
air At ordmary temperature through water at 60® C 
The condensed liquid obtained by cooling the mix- 
ture of air and ezeesa steam should not attain a 
grater concentration than 30 g. of hydrochloric 
acid per 100 c.c. The action may be accelerate 
and the colour of the product enhanced by the addi- 
tion to the ferrous chloride of a considerable pro- 
portion of^ferric hydroxide or fevrous carbonate or 
of P‘l — 1% of salts of copper, magnesium, tin, 
sodium or potassium. — D. P. T. 

Inks and other pigmenting and like compositions. 

A de Waele. E.P. 183,513, 19.3.21. 

The vehicle for the colouring matter consiste of an 
emulsion or emulsoid of which the component mate- 
rmls, e.g.y Yorkshire grease (from the waste liquor 
of wool washing) and water, possess “ yield values ” 
(cf. Bingham and Green, J., 1920, 495a) materially 
lower than the yield value of the vehicle as a whole. 
The oily material normally forming the more vis- 
cous constituent may be mixed with a mineral oil 
or other organic solvent. With a vehicle of York- 
shire grease and water the latter may amount to 
50 — 250% of the former, and the pigment may be a 
water-soluble dyestuff, such as Nigtosine. — D. P. T. 

Pigments; Process of preparing from titanium 

compounds contaminated with sulphuric acid. 
G. Carteret and M. Devaux. E.P. 184,132, 
27,7.21. 

Titanic oxide which h^ been washed with sulphuric 
acid, or other titanium compound contaminated 
with sulphuric acid is treated with an ailkaline- 
eartb chloride in solution, the free hydrochloric 
acid formed being eliminated by washing with 
milk of lime or milk of baryta and the titanic 
oxide finally dried. — A. de W. 

Pigment and method of producing same. P. Fire- 
man, Assr. to Magnetic Pigment Co. U.S.P. 
1,424,635, 1.8.22. Appl., 31,5.19. 

Preoipitatep ferrous hydroxide is oxidised whilst 
suspended in its mother liquor, the oxidation being 
controlled by limiting the temperature during the 
early stages of oxidation to a point below that at 
which black oxides form. — D. P. T. 

Pigment and pigment composition. K. B. Lamb, 
Assr. to The American Cotton Oil Co. TJ.S.P. 
1,424,729, 1.8.22. Appl., 27.4.21. 

An intensely black pigment is produced by heating 
spent fuller’s earth, with stirring, until the oil 
present is ignited and is finally consumed. 

— D. F. T. 

Patn^ composition. K. B. Lamb, Assr. to The 
American Cotton Oil (k>. U.S.P. 1,424,414, 
1.8.22. Appl., 2.2.22. 

Thb black pigment obtained by carbonising spent 
fuller’s earth under suitable conditions is mixed 
with other black pigments and a drier and in- 
corporated with a paint vehicle. — D. J. N. 

Condensation products from phenols and aldehydes: 

Manufacture of , Bakelite-Ges. m.b.H., and 

R. Hessen. E.P. 159,461, 15.2.21. Conv. 1,3.20. 
Bt treating the primary product obtained by the 
condensation of formaldehyde and a phenol in the 
presence of a basic condensation agent, with suffi- 
cient acid or aedd-forming substance approximately 
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to neutralise the base, it is possible to produce 
“resoles,” t.e., resins which form infusible masses 
(“ resites”) when heated. Using a higher propor- 
tion of acid, albeit insufl5cient to effect direct con- 
version "into “resites,” a “novolak,” t.e., a resin 
which cannot be converted into an infusible mass 
by heat, is obtainable.— D. F. T. 

Oil and varnish colours miscible with water. F. 

Gunter. E.P. 183,177, 7.3.21. 

A WATEBT paste of the colouring material is emulsi- 
fied together with binding agents (e.g., drying oils) 
insoluble in water, in the presence of volatile 
stabilising agents, such as alcohol, pyridine, ace- 
tone, or naphthenic acid, and whicn are soluble 
both in water and in the binding agent. As an 
alternative, alkali salts of the fatty acids and of 
reein acids may be employed as stabilisers, in which 
case an element such as sulphur, phosphorus, or 
selenium, capable of forming an acid by slow oxida- 
tion, is added to the emulsion. — D, F. T. 

Sesins; Preparation of synthetic , D. G. 

Anderson and R, Maclaurin. E.P. 183,629, 
17.5.21. 

SvNTHETio resins are produced by the condensation 
of formaldehyde with the monohydric phenolic 
substances, boiling between 230^ and 320^ C., 
present in tars obtained by the low temperatnre 
distillation of coal. — D. F. T. 

Bosin; Means for extracting crude spirits and 

from yeliow and green pine stumps. J. M. Jor- 
don. U.S.P. 1,424,248, 1.8.22. AppL, 10.1.21. 
The wood is supported inside a vertical cylindrical 
chamber which is surrounded by a steam and water 
space. The water in the annular jacket is heated 
by means of a fire-box constructed inside the 
jacket. The extracted turpentine collects in the 
funnel-shaped bottom, whicn is provided with an 
outlet pipe. — D. F. T. 

Besinoiu condensation products of aldehydes and 

phenols; Preparation of . A. Koch. G.P. 

354,697, 13.4.20, 

The condensation product of a phenol and an alde- 
hyde is treated, during or after its formation, with 
hydrogen, preferably at elevated temperatures and 
under pressure, in the presence of any of the usual 
metallic catalysts, e.g., reduced nickel or colloidal 
nickel, platinum, or palladium, in the presence of 
a protective colloid. For example, hydrogen is 
passed at 80° C. and under 3 atm, pressure through 
the anhydrous liquid condensation product obtained 
from phenol and a 40% aqueous solution of formal- 
dehyde, in the presence of ammonia, until no 
further absorption of gas occurs, finely divided 
nickel being used as a catalyst. The product is 
filtered, washed, and concentrated. On heating it 
becomes hard, and is then soluble in akobol. ace- 
tone, and caustic soda. It is odourless and rtas a 
higher melting point than that of the resin 
obtained under the same conditions without 
hydrogenation. Similar products may be obtained 
by passing hydrogen through a solution of resins 
(obtained from aldehydes and phenols) in suitable 
organic solvents not containing double linkings, 
e.g., alcohol, in the presence of finely divided 
nickel. — A. R. P. 

Jtesinous products from phenols methylated in the 

nucleus; Process for preparing . Chem. 

Fabr. vorm. Weiler-ter Meer. G.P. 355,173, 
3.2.20, and 355,174, 24.8.20. 

Cbesol, chlorocresol, or higher homologues are 
treated with chlorine at temperatures above 1(K)° C. 
until nearly free from substances volatile in steam, 
and the -.residue, on cooling, solidifies to a hard 
amorphous mass. Alternatively the cr^ol or the 


like may be saturated with chlorine at ordinary or 
slightly higher temperatures, and the resulting 
product heated above 100° 0., under reduced pres^ 
sure if necessary. The products, according to the 
chlorine contentj are soluble in alcohol, acetone 
ether, and alkalis. When the chlorine content ig 
high the products are soluble only in benzene hydro- 
carbons. They can be used for the preparation of 
dark or black varnishes and have a strong bacteri- 
cidal action. — J. B. F. 

Besinous condensation products of phenols; Pre- 
paration of . Dynamit A.-G. vorm A 

Nobel und Co. G.P. 355,389, 4.1.20. 
Halooenated aroi^tic hydrocarbons of the type 
R.CHXa are heat& with phenols in the presence 
of a small quantity5>f a metal halide. Thus, benzal 
chloride is heated with either phenol, in the 
presence of zinc chloride at 50° — 100° C., or with 
m-cresol, in the presence of aluminium chloride at 
70° C., until hydrogen chloride is no longer 
evolved, and the excess phenol or cresol is removed 
by steam distillation. An odourless, light-coloured 
resin, which is soluble in caustic alkalis, methyl 
alcohol, ethyl alcohol, benzene, and chloroform, is 
thus obtained. Similar products are obtained from 
homologues of benzal chloride or from derivatives 
containing halogen atoms in the nucleus. — A. R. p. 


XIV.-INDIA-BUBBEB; GUTTA-PEBCHA. 

[B»5l)cr1 latex; Afiplication of hydrogen tvlphide 

and sulphur dioxide gases direct to . H. p. 

Stevens. Bull. Rubber Growers’ Assoc, 1922, 4, 
386—387. 

It is not possible to vulcanise the rubber globules 
of latex with hydrogen sulphide and sulphur 
dioxide. The gases under these conditions merely 
dissolve in the aqueous serum, and there react, 
producing molecular sulphur. — D. F. T. 

Patents. 

Vulcanisation of rubber and apparatus for use 
therein. B. Lambert. E.P. 183,590, 27.4.21. 
Vulcanisation is effected in a medium consisting 
of the eutectic alloy of tin (25 pts.), lead (16 pts.), 
and cadmium (9 pts.), which melts at 145° C. 
sufficient proportion of the alloy to maintain the 
temperature during the required period of solidi- 
fication is melted by au immersed, insulated, 
electrically heated wire. In order to shorten the 
time of vulcanisation, an alloy containing the 
metals in the proportions 57:21:22 may be 
employed, having a solidification range of 153°— 
145° C.— J>. F. T. 

Caoutchouc and caoutchouc-like substances ond 
compounds thereof or compositions commisieg 

same; Fireproofing natural and artificial ■ . 

H. Frood and H. P. Alger. E.P. 183,922, 30.4.21. 
Rubbeb materials, particularly floor coverings con- 
taining rubber, t^ether with ihorganic or organic 
fibrous fillers (the latter themselves also preferably 
being treated with fireproofing agents), are ren- 
dered less inflammable by the incorporation of 
casein and hydrated aluminium oxide, together 
with a small proportion of antimony trichloride. 

— D. F. T. 

Bubber; Process of reclaiming . J. 0. Navone. 

U.S.P. 1,424,668, 1,8.22. AppL, 24.1.20. 

The rubber is dissolved from a rubber product 
in a hydrocarbon, the latter being subsequently 
removed by evaporation and the rubber precipitated 
in heated water. — D. F. T. 
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plastic mass espedaUy suited jot use a tyre- 

filler: Process for producing and using a . 

B GoUert. G.P. (a) 303,924, 15.8.16, (b) 305,197, 
30.1.17. 

(a) Staeoh powder is mixed with “ perglycerin ** 
or perkaglycerin ” (cf. Neuberg and Reinfurtb, 
J. 19^, wl a) to a homogeneous paste, and if 
n^essary with the aid of heat. The mixture is 
introduced into the tyre whilst fluid, and then sub* 
niitted to further heating, e.g.y at 60° C. (b) A 
non-fluid mass, produced by mixing the preceding 
product with more starch, may be first introduced 
into the tyre, followed by a more fluid mass. After 
a suitable maturing period the Ailing material is 
subjected to heat. — D. F, T. 

Sulphurised oils, partieularly factice; Manufacture 
of — — . F. Balia, and Farbenfabr. rorm. F. 
Bayer und Co. G.P. 354,172, 10.12.20, 

By treating oils with sulphur in the presence of a 
vulcanisation accelerator, products are obtained of 
increased hardness and free from residual sulphur. 

— D. F. T. 


XV.-LEATHEB; BONE; HOBN; aUE. 

Side curing; Science of . G. D. McLaughlin 

and E. R. Theis, J. Amer, Leather Chem. Assoc., 
1922, 17, 376—399. 

Hides are dehydrated by salting or immersion in 
a 25% brine solution. Of the three layers the 
adipose tissue is most dehydrated. The salt is 
absorbed by the hide during the process, and the 
greater the dehydration the greater the amount of 
absorbed salt. The epidermis does not absorb salt 
very readily, so that only the flesh side should be 
salted. If salting is delayed after the animal has 
been killed, the rate of diffusion of the salt into the 
hide is greatly reduced. The salt content of a hide 
containing blood which has been allowed to remain 
some time before curing is less thaa that of a 
similar hide from which the blood has been removed. 
The longer the delay between slaughtering and 
curing the greater the difference between the two. 
The diffusion of the salt i.s affected by the presence 
and condition of blood, by post-mortem changes, 
and by the composition of the salt. Hides should 
be washed and brined as soon as possible after 
flaying to secure a maximum absorption of salt in 
a minimum of time, to eliminate salt and iron 
stains, and to minimise the effect of post-mortem 
changes. — D. W. 

Side curing; Practice of heavy . G. D. 

McLaughlin and E. R. Theis. J. Amer. Leather 
Chem. Assoc., 1922, 17, 399 — 404. 

The authors have compared curing by ** salting ” 
and by “ brining.” When properly brined and 
tanned, the hides produce more leather, which is 
thicker, firmer, and has fewer salt and iron stains, 
than when the hides are salted. Brined stock 
requires special beam-house treatment, especially 
the use of “ sharp ” limes. — D, JV. 

TanntnA and tanning extracts; Differentiation of 

• . T, Korner and J. A, Bosshard. Leder- 

techn. Runds., 1922, 14, 67—60, 65 — 66, 75 — ^77. 
Chem. Zentr., 1922, 93, IV., 289—290. 

Quebracho tannin shows a higher carbon content 
than any other tanning material except cutch and 
gambler. Quebracho can be detected by diesolving 
a quantity of tanning extract in 10 parts of water, 
treating the solution with one-tenth of its weight 
of sodium chloride, filtering, extracting the filtrate 
with ethyl acetate, fractionally precipitaUng the 
othyl acetate solution with alcohol, drying and 
^oalysing the last fraction. Pure quebracho extract 
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iu *his way gives a carb<m content of 60%, whilst 
with adulterated extracts lower values are obtained. 
Tannins can be separated and detected by frac- 
tional precipitation of the acetone solution of the 
acetylatcd tannin with alcohol. The acetylated 
tannins and the products obtained by their 
saponification lend themselves to differentiation. 
The acetylated tannins may be hydrolysed with 
5 c.c. of hydrochloric acid (sp. gr. 119), cooled, 
treated with 25 c.c. of Wijs iodine solution, allowed 
to stand for 1 hour, diluted to 1 litre, and titrated 
with N/10 thiosulphate solution. The iodine 
absorbed by different tannine varies, but there is 
little variation for one and the same tannin. — D, W. 

Tannin analysis; Contributions to with special 

reference to gambier. L. Poliak. Collegium, 
1922, 125—133. 

Various samples of Asahan gambier were analysed 
by the official shake method, by modifications of 
this method, using double and treble detannisations, 
a longer period of shaking, and a larger amount of 
hide powder, and by the filter bell method. The 
shake method with two and three detannisations 
gave a higher percentage of tans than the ofiScial 
shake method. There was no need to detannise 
three times. Pieces of sheep pelt were coloured in 
a known quantity of pine bark extract, and finished 
in a known amount of gambier liquor. The liquors 
were analysed by both filter bell and shake methods, 
before and after use, and the dry leather analysed. 
The discrepancies between the calculated amount of 
tannin in the leather and that actually found 
show that the official shake method gives less than 
the true tannin content and the filter bell method 
more. — D. V7. 

Tannin analysis. 77. V. Kubelka and F. Berka. 

Collegium, 1922, 85—95, 14^155. 

INSULTS are given of numerous analyses of different 
extracts and tanning materials made by the 
of&ial shake method, by detannieing twice, and by 
the official shake method substituting dry chromed 
Freiburg hide powder for wet bide powder. The 
dry chromed powder has a higher absorptive power 
for materials which are not absorbed by the freshly 
chromed hide powder. The dry powder is used in 
the filter bell method, and that method yields 
better results than the shake method owing to the 
better absorptive power of the powder. The 
authors advocate the adoption of the filter bell 
metht^. — D. W. 

Leather; Pesearches on . L. Jablonski. 

Collegium, 1922, .53 — 56, 96 — 97. 

Portions from different parts of hides tanned with 
vegetable tanning materials in pits, partly in pits 
and partly in drums, and wholly in drums, and 
weight^, have been analysed for hide substance, 
specific gravity, water-soluble matter and fibrous 
structure. The results are shown graphically. 
Photomicrographs prove that the fibre bundles in 
the butt portions are thick and interwoven, whilst 
in the belly the bundles are very thin, and in some 
cases only separate fibres are present. No portion 
of a side is an average of the w'hole. — D. W. 

Sole leather filled with sulphite-ceUidose extract; 

Durability of . R. 0. Bowker. U.S. Bureau 

of Standards, Tech. Paper No. 215. J. Franklin 
Inst., 1922, 194, 241. 

SoLB leather filled with sulphite-cellulose extract is 
as durable as leather filled with chestnut wood and 
quebracho extracts. — T>. W. 

Keratin. I. A. Heiduschka and E. Komm. Z. 

physiol. Chem., 1922, I2I, 221—230. 

Horn clippings were heated under a variety of 
conditions, for example, at atmospheric pressure, 
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in a vacnnm, in sealed "^eesel^ and with water or 
ammonia in a vacnum. Tne temnerature of 
incii|ient degradation yariefl with tne time of 
heating and the conditions. Among the volatile 
prodncte are ammoni^ hydrogen snlphide, and 
other snlphnr compound. — H. K. 

Ion concentration measurements. Keeler. See 
XXIII. 

Patents. 

Tanning hides; Process for , Cbem. Fahr. 

Worms A.-G. E.P. 156,670, 6.1.21. Con v., 23.9.16. 
Hides are tanned with the substances prepared 
according to E.P. 166,254 (J,, 1922, 602 a), but 
treated with compounds (other than permanga- 
nates) of heavy metals, instead of with compounds 
of aluminium or chroniium. — D. W. 

Leathers; Treating and finishing . C. R. 

Reubig. E.P. 157,864, 10.1.21. Oonr., 25.7.16. 

Dbesseo or undressed leathers are treaty for two 
hours with a solution of 8% of sodium thiosulphate 
and 5% of sodium sulphide to which has been added 
a /caustic alkali, then with acids, and washed with 
water. — D. W. 

Condensation products [tanning agents]; Method 

for the production of sulphonated . Elektro- 

chem. Werke, H. Bosshard, and D, Strauss. E.P. 
168,521, 10.1.21. Conv., 9.8.18. 

Naphthalene or other polycydic aromatic hydro- 
carbon, or carbazole, and sulphuric acid, or a sul- 
phonic acid of the hydrocarbon or of carbazole, is 
condensed with glycoUic acid by heating in the air 
or in vacuo . — D. W. 

Hides and skins; Tanning arrangement for . 

M, Beretta, E.P. 159,215, 2i;2.21. Conv., 20.2.20. 
Hides and skins are tanned in an apparatus com- 
prising one or more vessels divided longitudinally 
into two tan^, each vessel having at one end of the 
partition a port communicating with the two tanks, 
and provid^ with a sliding door, a filter chamber 
situated at the other end, and a propeller for circu- 
lating the liquor so that it can through the 
filter chamber if desired. The filter chamber may 
be provided with a sump to collect the solid matter. 

— D. W. 

Tannijig agents; Manufacture of , R. B. 

Croad, G. E. Knowles, and H, M. McArthur and 
Co., Ltd. E.P. 182,8^, 3.1.21. 

At least 2 mols. of an aromatic hydroxy compound 
is condensed in the open or under pressure with 
1 mol. of formaldehyde, or an equivalent proportion 
of a compound yielding formaldehyde, in presence 
of an oxide, hydroxide, carbonate, or bicarbonate of 
an alkali or alkaline-earth metal, ammonia, or a 
sailt of a strong base with a weak acid. The product 
is rendered soluble by sulphonation and partially 
neutralised. — D. W. 

Tanning agents; Manufacture of . R. B. 

Croad, and H. M. McArthur and Co., Ltd. E.P. 

182,824, 3.1.21. 

At least 2 mols. of an aromatic hydroxy compound 
is condensed with 1 mol. of formaldehyde, or the 
equivalent proportion of a compound yielding form- 
aldehyde, in presence of alkali or an alkaline salt, 
and the product is rendered sofluble by sulphonating 
and furtner condensed with a suphonated aromatic 
compound and an aldehydic compound, or an ald^ 
hydic compound alone. The final product is 
partially neutralised. — D. W. 

Tanninp agent for the chrome tannage or dyeing of 

lecther; Preparation of a . D. Burton and 

A. Glover. E.P. 184,360, 26.7.21. 

A SOLUTION of sodium or potassium bkhromate in 


water, after treatment with flulphuric or hydro, 
chloric acid, is heated and then reduced by the addi. 
tion of tea dust. PreviouE removal of tne caffeine 
has little or no effect on the efficiency of the tea dust 
for ibis purpose. — ^D. P. T. 

Chrome leather: Method for the ntutralisQjtion of 

. O. R6hm. G.P. 353,130, 2.12.19. Addn 

to 352.285 (J., 1922, 722 a). 

The leather is neutralised with sodium carbonate or 
other alkali or alkaline-earth carbonate, with the 
addition of formaldel^de or a formate, acetate, or 
lactate of an alkali or alkaline-earth metal ; sulphites 
thiosulphates, phosphites, arsenites, and arsenates 
of the alkali or alk^ine-earth metals show a similar 
action to the salts of organic acids. For example, 
chrome-tanned pelts may be ws^ed with water, 
allowed to stand in a bath containing a solution of 
sodium sulphite and calcium carbonate, until 
neutralised, then washed several times with water. 

—3. B. P. 

Mineroi tanned leather: Method for the neutralisa- 
tion of . 0. Rohm. G.P. 353,131, 2.12.19. 

Addn. to 352,285 (J., 1922, 722 a). 

InoN- or aluminium-tanned leather is neutralised 
with alkali or alkaline-earth carbonates, toother 
with formaldehyde or salts of lower fatty or hydroxy, 
fatty acids or of such weak inorganic acids, as 
carlionic acid. Thus an iron-tanned leather may be 
neutrMised with calcium carbonate and sodium 
acetate, or sodium carbonate and sodium acetate, or 
an aluminium-tanned leather with sodium sulphite 
and sodium carbonate. — J. B. F. 

Gas-impervious material [from oninwil membranes]; 

Method of making . The British Thomson- 

Houston Co., Ltd. From General Electric Co. 
E.P. 184,012, 30.0.21. 

A uatebial impervious to gas and capable of retain- 
ing its flexibility when dry and at low temperatures 
is obtained by treating animal membrane, prefer- 
ably the lining of the throat or bladder, with a 
hardening agent, such as Nigrosine, and a hygro- 
scopic material having a freezing point below 
-50® F. (-46® C.), such as glycerin or ethylene- 
glycol. The membranes are first washed with dilute 
ammonia or simBar detergent, dried while inflated, 
and preferably soaked for about 4 hrs. in a dilute 
(1%) solution of tannic or gallic acid; they are then 
agitated in a solution containing, for example, 
30 pts. of glycerin, 5'5 pts. of ethyleneglycol, 2 pts. 
of Nigrosine, 70 pts. of water (by wei^t in each 
case), and, after removal of superfluous solution, are 
dri^, preferably while mecnanically working to 
increase their flexibility. — D. J. N. 

Leather; Process for rendering gas-tight. A. 

Geiger and E. Brauer. G.P. 353,444, 14.2.18. 
Lbatheb is impregnated with halogenated aliphatic 
hydrocarbons of medium viscosity, and substances or 
high viscosity which will not crystallise out at low 
temperatures, e.g., with a mixture of 70/ of 
polymerised chlorinated spindle oil and 30/ or 
coumarone resin. -«D. W. 

Tanning oils and fat-liquoring agents; Manufacture 

of from hydroxy-fatty acids and phenol. 

Gerb- u. Farbstoffwerke H. Renner und Co. A.-O. 
G.P. 354,165, 26.8.19. 

The resins obtained by distilling hydroxy-fatty 
acids, e.g., glycollic, lactic, or ricinoleic acid, or 
castor oil under ordinary or reduced pressure are 
mixed with phenols and diluted with mineral <^0 o 
other desired hydrocarbon. The insoluble 
yield with the phenol a o<ffioidal solution which i 
absorbed by the animal hide and can serve as 
substitute for the materials used in chamoising an 
oil tanning. Mixed with mineral oils these colloida* 
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solutions yield emnleions which can be employed in 
stn£ns f^liqnoring vegetable-tanned leather. 

— D. W. 

Plastic material made from casein. R. H. Abrey. 
E.P. 183,972, 30.6.21. 


derived from bituminous shale referred to in the 
previous patent (J., 1921, 314 a).— J. S. G. T. 


Seed com: Fungicide for treating . 

vorm. Meister, Lucius, u Briinine. Q P 
31.7.20. 


Farbw. 

353,014, 


C. 48 Era is soaked in water, dissolved in an alkaline 
solution, and precipitated with a mixture of zinc 
sulphite, potassium or sodium metabisulpbite, glacial 
acetic acid, and alcohol, which has been treated 
ifitli zinc and milk of lime. The precipitate is 
worked into a tough mass, treated with form- 
aldehyde, and dried. — H. C. R. 

jllluminous matter: Process for separating 

from glue solutions prepared from bones. 
Plauson’a Forschungsinstitut. G.P. 355,879, 

13.9.19. 

The glue solution ds treated with ether or mixtures 
of ether with alcohol, acetone, etc. The extracted 
albuminous matter has a high food value, and the 
adhesive power of the glue is improved by its re- 
moval.— H. O. R. 

[tVaste tanning'] liguors; Selective removal of 

organic matter from . C. L. Peck, Assr. to 

The Dow Co. D.S.P. 1,426,596, 22.8.22. Appl., 

1.7.19. 

Tannbbv liqnore are subjected to a flotation process 
by which hair is selectively removed from fleshings 
etc. — A. G. P. 

Leather; Process for the treatment of with 

indiarubber. A. McLennan. U. 8 .P. 1,423,5%, 
15.8.22. Appl., 21.1.22. 

See E.P. 179,969 of 1920; J., 1922, 560 a. 


XVL-SOILS; FEBTUISEBS. 

Selenium.,’ Action of on the metahoUsm of 

plants in presence of the radioactivity of the air 
and soil. J. Stokla^a^ P. Kricka, J, Penkava, 
J. Zelenka, J. Chmelar, and V. Jansky. 
Biochem, Zeits., 1922, 130, 604—643. 

Thb authors havo examined the action of ions con> 
taining selenium in the nreeenoe of and absence of 
radium emanations on tne growth of azotobacter, 
the germination of seeds, and the development of 
plants. Sodium selenite inhibits the growth of 
Azotobacter chroococcue, but the inhibition is over- 
come by radioactivity. Both selenite and selenate 
are detrimental to the germination of seeds, the 
selenite being the more powerful. Radioactive air 
accelerates the germination of seeds and inhibits 
the toxic action of syenites and eelenates on the 
growth of plants. In water culture media very 
minute quantities of selenates can accelerate the 
growth of plants, but minute quantities of selenites 
and larger quantities of selenates inhibit. Radio- 
active water of weak activity stimulates the growth 
of plants, and may completely inhibit the toxic 
action of selenite ions. — H. K. 

Patents. 

^hosphatic fertiliser material and process of 
making the same. L. R. Coates. U.S.P. 
1,425,747, 15.8.22. Appl., 1.9.21. 

Matruial containing superphosphate is mixed with 
a material containing an alkaline calcium com- 
pound. The mixture la wetted and converted into 
a condition into which it can be strewn as fertiliser. 

— H. H. 

fertilisers; Process of preventing disintegration of 
more especially of calcium cyanamide. W. 
Schwaraenauer, G.P. 306,237, 4.4.16. Addn. to 

304,966. 

Other or fats, are used in place of the distillate 


Acet.^dbhti>b is employed, either alone or in con- 
junction with other fungicides and substances, such 
as water or infusorial earth, reducing the risk of 
fire. The germinating power of the seeds is much 
less affected than is the case when formaldehyde is 
used.— J. S. G. T. 

Fertiliser; Process of manufacturing a dustlessj 

non-corrosive . W. Schrauth. G.P. 363,493. 

22 . 1 . 20 . 

C^oiUH cyanamide is treated with naphthenic 
acids, if necessary mixed with neutral oils such as 
phenol-free tar oil or petroleum distillates. 

— J. S. G. T. 


XVn -SUGARS; STARCHES; GUMS, 

White sugar; Deterioration of Mauritius 
during storage. H. A. Tempany and D. 
D^Emmerez de Charmoy. Bulletin 24 (General 
Series), Dept. Agric., Mauritius, 1922. 

Moulds, bacteria, and torulse are Ml concerned in 
the deterioration of white sugar (containing about 
99% of sucrose and 0*16—0*^% of moisture), the 
most destructive of the three being the last men- 
tioned, the forms of which encountered by the 
authors differ from those described by other investi- 
gators. Mauritius white sugars nave a ratio of 
moisture to non-sugar well below the figure gener- 
ally regarded as safe, and primarily the cause of 
their deterioration is the absorption of moisture 
from the atmosphere under unsuitable conditions of 
storage. Individual samples exhibited considerable 
differences in their liability to deteriorate, the 
reason for which may be the variation in the size of 
grain. Deterioration in Mauritius warehouses was 
noticed to bo mostly confined to the layers of bags in 
contact with the floor, which effect appears to be 
due to the greater fluctuations of temperature and 
corresponding increases in the relative humidity of 
the air at these places, and it was observed that 
where non-conducting fioors existed deterioration 
was practically absent. Therefore, the authors 
advise that warehouses for the storage of sugar 
should be solidly constructed, fitted with doors and 
windows capable of being tightly closed, and especi- 
ally they should be provided with floors of non- 
conducting materials. They should be opened as 
infrequently as possible^ and if possible provided 
with some means of drying the air. in which latter 
connexion it may be possible to utilise the hygro- 
scopic property of jute, which was observed to be 
capable of absorbing 36% of its weight of moisture 
from the air in 10 days. Another practice 
counteracting the tendency to absorption of 
moisture is to use crinkled paper linings for the jute 
bags, direct contact with the air being lessened in 
this way. {Cf. J., 1918, 275 a; 1919, 549 a; 1920, 
583 A.)— J. P. O. 

Beet ;uice; Liming raw and the separation of 

the resulting precipitate by subsiding. V. Skola. 
Z. Zuckerind. Czecho-slov., 1922, 4 $, 601 — 611, 
625—629. 

Experiments carried out with the object of effect- 
ing a preliminary separation of the albuminoids 
from b^t juice by the addition of lime and subsid- 
ing, showed ^at the rate at which the precipitate 
settled out was not dependent solely on the amount 
of lime, but largely u^n the manner in which the 
addition was made. Generally the best results in 
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respect of rapidity of subsiding were obtained by 
running tbe diffusion juioe into milk of lime while 
constantly stirring; under these conditions when 
using 1% CaO about 0*2% CaO was retained in the 
sediment. A less favourable result was obtained 
when about 0*2% CaO in the form of milk of lime 
was added to the juice and the mixture heated to 
about 80*" C.-J. P. 0. 

Beet juice; Bate of decomposition of iome nifro- 

genous constituents of by lime. J. Vondrak. 

Z. Zuckerind. Czecho-slov., 1922, 46, 483 — 490, 
533—639, 589—597. 

Laboratobt experiments carried out with aqueous 
solutions of various amides in the presence of lime, 
under conditions resembling those prevaili^ in the 
factory during defecation, showed glutamine to be 
very readily decomposed, asparagine more slowly, 
and cholino and allantoin only inappreciably. A 
more rapid decomposition of asparagine resulted 
when tbe lime was added in the cold and the solu- 
tion subsequently heated, than when the addition 
was made at a high temperature, and it is there- 
fore suggested that in the factory defecation 
* should be carried out in the cold. As a means of 
priventing the retrogression of the alkalinity 
during evaporation and boiling, it is advisable that 
lime snoula be added in tbe second carbonatation, 
the saturation at this stage being carried out with 
carbon dioxide at 100*^ C. — J. P. 0. 

Cane juice; Influence of the amino-acids of in 

inhibiting inversion. J, W. L. van Ligten. 
Archief Suikerind. Nederl.-Indie, 1922, 30, 216 — 
221. Int. Sugar J., 1922, 24, 439. 

UxFERii^Ts are described demonstrating that tbe 
impurities which are present in cane juice (pre- 
sumably principally the amino-acids) are capable to 
a marked extent of inhibiting the inversion of suc- 
rose by hydrogen-ions at high as well as at low 
temperatures. — J. P. 0. 

Molasses; Exhaustibility of (Java) cane in con- 

nexion vdth its composition. H. Kalshoven. 
Int. Sugar J., 1922, 24, 416—419. 

Xn order to obtain a nearer insight into the influ- 
ence which the composition of a molasses may have 
upon its exhauebibility, determinations of sucrose, 
reducing sugars, ash, and gum were made oil a 
largo number of samples of this product, which had 
attained equilibrium at room temperature, further 
crystallisation not being possible. These results 
showed that a high dry substance content causes a 
low purity under otherwise like conditions; that a 
high content of reducing sugars gives ceteris 
paribus a low purity; that the percentage of gums 
usually occuring exerts no appreciable influence on 
the purity; and lastly that the non-sugars present 
(especially the salts) may either increase or diminish 
the purity. — J. P. 0. 

Fructose [Iccvvlose'] ; Preparation of — . T. S. 
Harding. J. Amer. Ohem. Soc., 1922, 44, 
1765—1768. 

A SOLUTION of sucrose (2000 g.) in water (6000 c.c.) 
is acidified with glacial acetic acid (2 c.c.) 
and treated with such a quantity of invertase 
that hydrolysis is complete in about 18 hrs. at 
20° — 30^ C. A few grams of active decolorising 
carbon is added and the solution is filtered. The 
clear, colourless filtrate is immediately concentrated 
to a syrup of about 90 — 95% total solids in a 
vacuum at as low a temperature as is possible by 
the use of a good water pump. The thick syrup 
is mixed with* 2 vols. of hot glacial acetic acid, 
cooled, seeded with dextrose, and allowed to crys- 
tailisa at 16°— 20° C. during 3—4 days. The 
dextrose is removed and washed thorou^Iy with 
glacial acetic acid; its weight should be 36 — 37*5% 


of that of the sucrose taken. The filtrate is diluted 
with 2 vols. of distilled water and concentrated to 
a thin syrup in a vacuum at a low temperature. 
The resulting thin syrup is again diluted with 
water aud subsequently concentrated at a low 
temperature until it contains about 90—95% of 
total solids. The final syrup is mixed with an equal 
volume of hot glacial acetic acid, the mixture is 
cooled somewhat, seeded with Isevulose and allowed 
to remain at 15° — 20° C., crystallisation beincr 
usually complete in 2 — 3 days. The crystals are 
removed and washed with glacial acetic acid. The 
yield of crude Isevulose is 23*5 — ^28% of the weight 
of sucrose taken. Further purification is effected 
by dissolving the crude product (400 g.) in boiling 
ethyl alcohol (75%, 200 c.c.), adding absolute ethyl 
alcohol (300 c.c.) and decolorising with active 
carbon. The filtered solution is diluted further 
with ethyl alcohol (100 c.c.), seeded with Isevulose 
and allowed to crystallise in a desiccator at the 
atmospheric temperature. The yield is 75 — 80 % of 
the weight of crude Isevulose taken. Generally ^ 
second crystallisation by the same method is neces- 
sary to obtain a pure product. — H. W. 

Maltose; Action of ozone on pure solutions of •. 

C. W. Schonebaum. Rec. Trav. Chim., 1922, 41, 
501—502. 

Treatment of 5% solutions of maltose with ozone 
for 3 hrs. at ordinary temperatures and at 70° C. 
effects no decomposition if the solution is neutral. 
In N flO acid solution no decomposition occurs in 
the cold, but rapid inversion takes place at tbe 
higher temperature. In N 110 alkaline solution 
35% of the sugar is decomposed in the cold; in 
heated solution it is rapidly destroyed. Formic 
acid is a primary product; water and carbonic acid 
are the final products. — H, J. E. 

Dextrose, Icevulose, sucrose, lactose and maltose; 
Action of hydrogen peroxide on pure solutions 

of . C. W. Schonebaum. Rec. Trav. Chim., 

1922, 41. 503—508. 

The object of the investigations was to ascertain 
whether hydrogen peroxide could be used indus- 
trially for purifying sugar solutions. The method 
used was to add 4 c.c. of a 3% neutral solution of 
hydrogen peroxide to 4 g. of sugar dissolved in 
80 c.c. of solvent; after 3 hrs. the solution was 
diluted to 100 c.c. and analysed. The solvents 
u^d for the sugar were water^ NjlO sulphuric 
acid, and NjlO caustic soda; in each case two 
determinations were made, at ordinary tempera- 
ture and at 70° C. Control experiments were also 
carried out. In general under these conditions no 
decomposition of the sugar occurred except in the 
case of eucrose, which was inverted in neutral solu- 
tion to the extent of about 10%. The general con- 
clusion is drawn that thin syrups may be purified 
with hydrogen peroxide of the strength indicated, 
previd^ that the solution is feebly alkaline. With 
increased concentration of the peroxide, a pro- 
portion of the sugar is decompo^. — H. J. E. 

Invert sugar; Belative sweetness of . J. W. 

Sale and W. W. Skinner. J. Ina. Eng. Chem., 
1922, 14, 622—625. 

If sucrose is assigned a sweetening value of 100, 
the sweetening value of invert sugar is only 85 ; 
since, however, 100 units of sucrose when inverted 
become 106 units of invert sugar, the net loss of 
sweetening value by the inversion of 100 units of 
sucrose is about 11 units. Invert sugar syrup pre- 
pared with invertase and concentrated by boiling 
under reduced pressure is superior to syrups pre- 
pared with acid, being free from “ harsh ” taste 
though having a slight candy” flavour. 
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Maize iidrch syrup \_glucose\; Researches on . 

E. Parow. Z. Spiritusiud., 1922, 45i 229. 

Cebhical examination reveals but little difference 
between ayrups prepared from maize starch and 
potato starch, but the latter are usually more satis- 
factory when subjected to the confectioner’s 
test ” (i-e., little or no discoloration on heating to 
145® 0.). Complete analyses of a number of starches 
and syrups indicated that the discoloration on 
heating was influenced by the fat and protein con- 
tents of the syrups. The addition of fat to a syrup 
increased the discoloration. A syrup with 006% 
fat and 0*09% protein showed little alteration on 
heating to 145® C. : but others having 0*14 — 0*19% 
fat and0‘19 — 0'89% protein were badly discoloured. 
High fat content may frequently be avoided by 
limiting the amount of oil added to prevent froth- 
ing iu the vacuum apparatus during the manu- 
facture of glucose. — A. G. P. 

Starch; CombiTiation of u,ith iodine. H. v. 

Euler and S. Bergman. Kolloid-Zeits., 1922, 31, 

81—89. 

Aqueous solutions of soluble starch dissolve more 
iodine than pure water and the solubility of iodine 
in soluble starch solutions containing potassium 
iodide is greater than the sum of the solubilities in 
solutions of the two constituents separately. The 
power of starch to take up iodine is therefore 
increased by the presence of potassium iodide. (Cf. 
Oct.)— J. F. S. 

Starch; Combination of — icith iodine. H. v. 
Euler and S. Landergren. Kolloid-Zeits., 1922, 
31, 89—90. 

The amount of iodine extracted from toluene solu- 
tions of iodine by soluble starch solutions containing 
a constant quantity of potassium iodide does not 
increase with increasing concentration of starch. 

— J. F. S. 

Folysaecharides • Constitution of .. I. Xylan 

and its acetyl derivatives. I. S. Komatsu and 
K. Kashima. Mem. CoU, Sci, Kyoto, 19^, 5, 
307—314. 

Xylan was prepared from maize cobs by extraction 
with caustic soda and repeated precipitation with 
alcohol. Unlike xylan from wheat straw’, acetyla- 
tion of the product was difficult. The monoacetyl 
derivative was prepared by heating with acetyl 
chloride under pressure or by the action of acetic 
anhydride in acetic acid solution with chlorine and 
sulphur dioxide as catalysts (J,, 1921, 8 t). The 
diacetyl derivative resulted from treatment of xylan 
with acetyl chloride using pyridine or zinc chloride 
as a catalyst, and from further acetylation of the 
monoacetyl compound in the presence of chlorine 
and sulphur dioxide. Xylan is rapidly hydrolysed 
by dilute hydrochloric or sulphuric acid, yielding 
l-xylose. The velocity constants of the hydrolysis of 
xylose and its acetyl derivatives have been worked 
out.— A. G. P. 

Glucosides. Indican. Macbeth and Pryde. See TV, 

Glucose from cellulose. Irvine and Hirst. See V. 

SaccJiarification of cellulose. Budnikow and 
Solotarew. See V. 

Ion concentration measurements. Keeler. See 
XXIII. 

Patents. 

I^iffusion apparatus for the extraction of sugar 
from the beet. A. Rak. E.P. 166,527, 5.7.21. 
Conv., 13.7.20. 

The apparatus comprises a continuous battery of 
^nits, each consisting of an open-topped diffuser. 


arranged vertically and enlarged towards the 
bottom, and a slice-press of the spiral type, the 
bottom of the diffuser oommunicating with the 
bottom of the slice-press by a conduit enlarged 
towards the slice-press end, and blade and shovel 
mechanism for feeding the slices through the con- 
duit, the diffusion of the material taking place 
successively in several stages according to the num- 
ber of units employed. In order to compensate 
for the diminution of the volume of the slices at 
the preliminary stage, two units may he provided 
for the first stage communicating with a single 
series of unite for the subsequent stages. — J. P. O. 

Sugar juice; Treatment of . W. Mauss. E.P 

182,855, 8.3.21. 

The mechanical impurities (cane chips, particles 
of gum, wax, etc.) are removed from the juice, 
preferably by c-entrifuging, the residue being 
washed with water while in the machine, dis- 
charged, mixed with more water, again centri- 
fuged, and finally discharged, while the water 
finally separated is used for maceration during mill- 
ing. The juice is then treated for the separation 
of its chemical impurities, e.g., by the sul- 
pbitation process, the precipitate resulting being 
removed, preferably by filtration, and washed with 
water, these wash-waters being also used for 
maceration during milling. — J. P. 0. 

[Sugar] centrifugals; Method of and means for 

washing . R, A. Steps, Assr. to Sugar 

Machinery Co. U.S.P. 1,423,583, ^.7.22. Appl., 
7.1.20. 

A vertically thin, elongated spray of wash-water 
is made to sweep substantially from the top to the 
bottom and from the bottom to the top of the centri- 
fugal, a nozzle and means to oscillate it at speeds 
varying at different levels in proportion to the 
thickness of the mass of sugar being provided. 

— J. P. 0. 

Refined mo4secuiic; FrocC55 for the manufacture of 

. A. Hinae. G.P. 353,194, 1.4.21. 

A SMALL part of the sugar to be worked up is dis- 
solved in w'ater at 60® — 80° C. to give a saturated 
solution, in which the remainder of the sugar in a 
finely-divided form is stirred and the mixture is 
then boiled for a short time. The sugar does not 
become yellow in the process and less heat is 
required than in the older methods. — A, R. P. 

Lactose; Process for purifying . E. Trutzer. 

G.P. 355,020, 28.11.20. 

Solutions of crude milk-sugar are treated with 
calcium aluminate to adsorb or precipitate non- 
sugars, thus avoiding any excess of free calcium 
hydroxide and ensuring a good yield of lactose. 

—A. E. P. 

Starch; Manufacture of [from wheaten ftour"}. 

F. H. Campbell. E.P. 182,829, 11.1.21. 

In the manufacture of starch, wheaten flour is sub- 
jected to the action of a single proteolytic enzyme, 
e.g.y pepsin or trypsin, whereby the nitrogenous 
constituents are converted into water-soluble sub- 
stances, without the starch or its envelope being 
affected. In an experiment 004% of pepsin (on 
the weight of flour) was heated in slightly acidified 
water to 40°-7-50° C., the flour added, and the tem- 
perature maintained while constantly mixing for 
II — 24 hours, after which the starchy matter was 
separated in a centrifuge and washed with water 
till free from acid. — J. P. O. 

Starch; Method and apparatus for separating 

gluten from . Corn Products Refining Oo., 

Assees. of R. G. Brindle. E.P. 159,838, 3.3,21. 
Conv., 8.3.20. 

Starch containing gluten is aerated to produce a 
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froth which is toaintaiaed in a suhetantlally stable 
and quiescent condition so as to keep the bubbles 
of the froth from breaking until ihe starch liquor 
has drained therefrom, after which it may be sub- 
jected to a further aeration until it has reached a 
ocmdition at which a stalde froth cannot be 
obtained. It is then run into a ressel in which it 
separates by stratification into a lower layer of 
r^ned stuch, an upper of nearly clear water, 
and an intermediate stratum of mixed starch, 
gluten, and water. The intermediate layer is with- 
drawn from the yessel, and subjected to further 
aeration. — J. P. 0. 

Dextrin: Apparatus for manufacturing . J. J. 

Merrill, Asar. to Com Products Refining Co. 

U.S.P. 1,425,497, 8.8.22. AppL, 2.11.17. 

Tct reaction vessel contains a rotary agitator pro- 
vided with a number of blades. The upper and 
lower end portions of each blade stand at an an'^e 
to each other and the corresponding end porti<m6 
of the blades are substantially parallel one with 
•another. — J. R. 


FEBMENTATION INDUSTRIES. 

Yeast; Pat^coloration in as a criterion of age^ 

quality, and degeneration. Bernteld. Woch. 
Bran., 1922, 39, 195. 

Tra presence of fat in yeast cells may be rendered 
evident by staining with either alkanna or Soudan 
III. An aqueons suspension of the yeast similar 
in consistency to that leaving the separators is 
stirred with alcoholic solution of Soudan III., 
saturated in the cold, this being added drop by drop 
until an orange-red coloration is obtained ; the 
action of the colouring matter is continued for 
30 — 80 minutes. The extent to which the colour is 
taken up increases with the number of generations ; 
thus, if the time duripg which the dye acts is 
constant, ceils of the first generation may show no 
colour, whilst those of the third generation exhibit 
small, slightly tinted points and those of the fourth 
larger and distinctly coloured fat drops. Small cells 
are usually richer in fat than older ones. The 
results obtained may be vitiated if the staining is 
prolonged, owing to the toxic action of the alcohol 
or dye coming into play. If 0‘005% of Methylene 
Bine is mixed with the Soudan HI., dead cells may 
be detected at the same time. — T. H. P. 

Yeast fermentation; Simpfs contrivance for the 

automatic registration of . E. Sieburg. 

Biochem. Zeits., 1922, 130, 459—462. 

The evolution of oarbon dioxide from a sugar 
solution and yeast is recorded on a kymograph by 
arranging that the fermenting solution is contained 
in the dosed limb of a U-tube with a lower layer of 
mercury, on the surface of which there is a float 
carrying a pointer. By arranging a series of such 
U-tubes comparative measurements of varions 
yeasts on the same substrate, and of the same yeast 
on various substrates, and the infinence of 
accelerators can he recorded continuously by the 
tracings. — ^H. K. 

Fermentation; Accelerators of . H. v. Euler 

and S. Karlsson. Biochem. Zeits., 1922, 139, 
650—655. 

Washed dry yeasts, free from co-enzyme^ are not 
a^vated by juices and extracts containing much 
vitamin-B, bnt there is mark^ acceleration of 
fermeniation by washed dry yeast on addition of 
the co-enzyma. — H. K. 
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invertoae; Inactivation of by smatt ouantifiej 

of silver salts. K, v. Euler and K. Myrback 
Z. physiol. Chem., 1932, 121, 177 — ^182. 

Evlxe and Svanberg had previoosty shown {of. 
J., 1920, 7^ a) that whilst invertase was iul 
hihited by silver mlts proportional to their con- 
centration, mercuric salts behaved dififerently, the 
results falling on a curve. A re-examination of the 
effect of silver salts shows, however, a parallelism 
with the mercuric salt curves, the previous results 
being due to the fact that the inhihitive power 
depends on the conoeutration of the enzyme. — H. E. 

Invertase preparations ; Analytical investigation oj 

. H. V. Euler and K. Josephson. Svensk 

Kem. Tidskr., 1922, 34, 74—81. Chem. Zentr 
1922, 93, ni., 383. 

The authors have estimated the ash, carbohydrates 
(by Moliach’s colorimetric method), nitrogen, and 
phosphorus in a number of invertase preparations 
of known inverting powers. The poisoning of in- 
vertase by silver nitrate observed by Myrback is dis- 
cussed, and the conclusion is drawn that 0rl% of 
the dry matter of yeast consists of pure invertase, 
about 03 g. of the latter occurring in 1 kg. of 
pressed yeast. — T. H. P. 

Carbohydrates; Acetone arid butyl alcohol fermenta- 
tion of various . G. C. Robinson. J. Biol, 

Chem., 1922, 53, 125—154. 

The fermentative ability of an organism of the 
Granulobaeter type, isolated from a sample of fresh 
barley, towards various carbohydrates was studied. 
The course of fermentation was followed by making 
periodic estimations of the titratable acidity of 
the media and of the amount and, where possible, 
the composition of the carbohydrates present. The 
carbohydrates studied fell into two groups accord- 
ing to the type of fermentation which occurred. 
In the first group, which consisted of dextrose, 
Isevolose, mannose, sucrose, lactose, and starch, 
the acidity of the media, after reaching a maximum, 
showed a decided fall, whilst the carbohydrate was 
completely consumed. The second group comprised 
galactose, xylose, arabinose, raffinose, melezitose, 
inulin, and mannitol. In these cases the high 
acidity irersisted and the consumption was incom- 
plete. Dextrin fell into the first or second group 
according as it was prepared by the hydrolysis of 
starch with malt amylase or with acid. Trehalose, 
rhamnose, melibiose, and glycerol were not fer- 
mented. W'ith mixtures containing dextrose and 
either sucrose or lactose, dextrose was preferen- 
tially consumed. Maltose, however, was fermented 
concurrently with dextrose, Itevulose, or mannose. 
Galactose was more completely consumed in the 
presence than in the absence of dextrose. From the 
experimental data it is concluded that the organism 
secretes the enzymes amylase, inulinase, and 
maltase, but not invertase, lactase, or raffinase. 
Raffinose is hydrolysed to melibiose and Isevulose by 
Bucrase within the cell. — E. 8. 

Jlexoses and related compounds; Fermentation of 

by certain pentose - fermenting bacteria. 

W. H. Peterson, E. B. Fred, and J. A. Anderson. 
J. Biol. Chem., re22, S3, 111—123. 

The action on various sugars of four cultures of the 
group of pentose-fermenting organisms previously 
described (J., 1922, 72 a) has been examined. 
Dextrose, Isevulose, lactose, raffinose, and melezitose 
were converted 'almost quantitatively into lactic 
acid, small quantities of carbon dioxide, which is 
regarded as a product of cell respiration, also being 
produced. With the last three sugars the action 
was slow, and, when the cultnres became old, a 
secondai^ fermentation began with the production 
of volatile acids. Mannitol was fermented differ- 
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ently from the sugars, thus showing the influence of 
the terminal alcohol ^ronp. With one exception, 
in which no volatile acids were formed, the prMucts 
from this substance were lactic acid, ethyl alcohol, 
formic acid, and acetic acid, lie action of the 
pentose-fermenting bacteria resembles that of 
gtreptoeoenu laetts. The lactic acid produced by 
the former, however, is always opticml^ inactive 
whereas that produced by the latter is active. — E. 8. 

Action of quinine etc. on yeatt etc. Bona and 
others. See XIXb. 

Action of poisons on yeast. Traube and Klein. See 
XIXb. 

Emdsin. Willstatter and Oppenheimer. See XX. 
Chymosin and pepsin. Hammarsten. See XX. 
Patents. 

Drying yeast; Apparatus for . E. Klein. E.P. 

176,340, 10.2.22. Conv., 3.3.21. 

Tbe apparatus comprises a rotating tank with air 
inlets and outlets and an intermediate floor perme- 
able to air and provided with oblique air conduits 
the direction of which substantially coincides with 
that of the movement of the material on the bottom. 
The floor is composed of two superposed plates 
provided with bevelled portions arranged to form 
noazle-like air passage spaces which extend 
obliquely to the plane of the plate. The tank is 
provided with a stationary cover which carries a 
stirring or disintsOTating device. When the yeast 
reaches a certain degree of fineness it is separated 
and carried by air currents into a series of collect- 
ing tanks where the drying is completed. Tbe 
escaping air containing yeast particles meets 
numerous baffle plates and with the repeated 
change in the direction of the air the yeast 
particles are separated. — J. K. 

Yeast; Grousing of . B. A. Stagner, Assr. to 

National Retarder Co. U.S.P. 1,425,065, 8.8.22. 
Appl., 6.7.18. 

Suitable carbohydrate material and tbe products 
of hydrolysis of keratin or material containing 
keratin are supplied to the seed yeast in order to 
assist in its growth and to supply nitrogenous 
material. The resulting yeast is of good colour, 
odour, and keeping quality, and is suitable for use 
in tbe manufacture of leavened bread. — J. R. 

Malt preparation ; Process for producing a for 

hrevsing purposes. F. Vydra. E.P. 184,381, 

19.8.21. 

Beuised or ground malt is mashed with water, 
partly or completely saccharified, and kiln-dried at 
110° C. The product is used in small amounts in 
brewing beer. — ^A. Q. P. 

Diastatie preparations; Process for making stable, 

dry . Diamalt A.-G. G.P. 354,944, 8.7.16. 

Highly diastatie malt extract is incorporated with 
morganio colloidal matter which binds the diastase 
colloidally; the dry product forms a colloidal eolu- 
tion with water. In order to re-activate the ad- 
sorbed diastase, alkali hydroxide is added either to 
the dry product or to its solution in water. Col- 
loidal silica is specially suited for use as the in- 
organic colloid. The product is very stable to dry 
neat, easily analysed, keeps weK and forms solu- 
tions of high diastatie power. — H. C. R. 

dicohol; Dehydration of . J. Van Ruymbeke. 

E.P. (a) 184,036, 16.7.21, and (b) 184,129, 22.3.22. 
(i) Alcohol of 92 — 93% concentration as obtained 
T the usual rectifying process is heated and the 
npours are brou^t in contact with glycerin in a 


rectifying column through which a counter eurrent 
of ^ycerin flows. By suitably regulating the rates 
of flow of the glycerin and alcohol vapour, the 
vapour leaving the column when condensed in the 
usual manner gives an alcohol of 98—99% concen- 
tration. The glycerin which flows to the bottom of 
Ifce column carries away both alcohol and water, 
Tflis Blcoiiol oi&y bd r6cov6red in a s6coiid. rectifying 
column by injecting steam and passing the re- 
covered alcohol to the primary rectifying apparatus. 
The aqueous glycerin is then concentrated and used 
to dehydrate further amounts of 92 — 93% alcohol. 
(b) Instead of glycerin alone, a solution containing 
glycerin and an anhydrous salt or salts of a 
hygroscopic nature such as calcium chloride, zinc 
chloride, or potassium carbonate, may be employed 
with increased efficiency. By the use of such a 
mixture in the rectifying column an alcohol of 
99[8% concentration or even higher may be ob> 
tained. After use the mixture of glycerin and salt 
is distilled in a current of steam to recover the 
alcohol and the residue concentrated by heating in 
vacuo at 160® C. — J. R. 

Dealcoholising beverages. H. Heuser. TJ.S.P. 

1,426,066, 15.8.22. Appl., 4.6.19. 

Bevbxages are heated under reduced pressure and 
the vapours evolved carried away to a cooled 
receptacle. — A. G. F. 

Distillery waste; Process of recovering volatile 

organic acids from . L. M. Burghart, Assr. 

to U.8. Industrial Alcohol Co. U.S.P. 1,4^,467, 

22.8.22. Appl., 24.6.18. 

The sugary material is mixed with a soluble caustic 
alkali and heated in a furnace. The clinker con* 
taining soluble oxalates and salts of other acids, is 
extr^ted with acidihed water. Lime is added to 
precipitate calcium oxalate, after the removal of 
which the liquor is evaporate, treated with a non- 
volatile mineral acid and alcohol, and the esters 
formed collected. — A. G. F. 

Glycerin; Production of by fermentation. 

A. T. Cocking and C. H. Lilly. U.S.P. 1,4^,838, 

16.8.22. Appl., 23.8.20. 

See E.P. 164,034 of 1919; J., 1921, 557 a. 
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Self-raising flour; Determination of carbon dioxide 

in . B. R. Jacobs. J. Ind. Eng. Chem., 1922, 

14, 419--420. 

Five grams of the flour is placed in a fl^k con- 
nected with an absorption vessel containing a 
definite volume of standardised barium hydroxide 
solution, 100 c.c. of 0'1% diastase solution is added 
to the flask, and a current of air free from carbon 
dioxide is passed through the apparatus while the 
flask and its contents are heated, first at 70® C. for 
10 mins, and then at 100® C. for 25 mins. The 
mixture is finally boiled for a few seconds, the 
absorption vessel then disconnected, and tbe ex<»ss 
of barium hydroxide titrated, using phenolphthaieia 
as indicator. If it is desired to de^rmine the 
residual carbon dioxide, the operation is continued 
after the addition of hydrochloric acid to the 
contents of the flask. — W. P. S. 

Urea; Value of for increasing the production 

of milk from cows. W. Voltz, W. Dietrich, and 
H. Jantzon. Biochem. Zeits., 1922, 130, 323—431. 
A DETAILED description is ^ven of a large number 
of experiments on the value of urea, alone, and 
mixed with feeding materials such as potatoes or 
beet poor in protein, in comparison with earth-nut 
cakes. The minimum maintenance demand or 
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digestible protein was 0-33 kg, per 1000 kg. of cow 
per diem. 'Fbe yields of mHk and of the consti- 
tuents of milk were invariably increased by 
administration ef urea; not more than 150 grams 
per day per oow must be given. — H. K. 

Casein; Products of prolonged tryptic digestion of 

. S. Frankel and P. Jellinek. Biochem. 

Zeits., 1922, 130, 592—603, 

When casein is digested with trypsin until the 
bromine reaction for tryptophan is negative, the 
filtrate after precipitation with Hopkins’ reagent 
gives on removal of mercury and addition of 
alcohol, racemic hydroxyproline in 0*8% yield. 
From the filtrate mercuric chloride precipitates 
histidine anhydride dihydrochloride, m.p. 285°, 
in small quantity. The mercuric chloride precipi- 
tate in alkaline solution contained ammonium and 
methylammonium chlorides. — H. K. 

Proteins and their derivatives; New combined 

fractionation method for separating . M. A. 

Rakusin. Biochem. Zeits., 1922, 130, 432 — 441. 
The filtrates from 95 % alcoholic extracts of a large 
number of animal and vegetable proteins and of 
enzymes, were tested qualitatively by various colour 
reactions and found to contain carbohydrate and 
nitrogenous substances in most cases. Pepsin-fibrin 
peptone can be fractionated by extraction with 95% 
alcohol and subsequent successive treatment of the 
filtrates with a 10% suspension of aluminium 
hydroxide for periods of 24 hours each, into a 
number of fractions which differ from one another 
in their colour reactions to various protein and 
carbohydrate reagents. — H. K. 

Prof etna; Kinetics of the coagulation of by 

heat. H. Liiers and M. Landaucr. Z. angew. 
Chem., 1922, 35, 469-^71. 

The coagulation of proteins by heat is considered as 
occurring in two stages, viz., a chemical process of 
-denaturation, and the subsequent physical floccula- 
tion of the denatured particles. The initial process 
in the case of the plant albumin, leucosine (obtained 
from barley or malt extract) was found to be a 
reaction of the first order. Working at ph= 609 
and temperatures between 52*9° and 57*05° C., the 
temperature coefficient was 1*47 per degree. 

—A, G. P. 

Proteins; Proteolysis in material containing . 

G. Chabot. Bull. Soc. Chim. Belg., 1922, 31, 
193—204. 

Experiments on proteolysis were made with the 
aid of green malt such as is used in the manufacture 
of yeast by the aeration method, this material being 
rich in proteolytic enzymes and containing sufficient 
protein to allow the course of proteolysis to be 
easily followed. The malt was used at a concentra- 
tion of ^%, and changes due to the action of micro- 
organisms were excluded by the addition of sodium 
fluoride solution. The extent of peptonisation was 
measured by determinations of amino-acid nitrogen 
by Sorensen’s method before and after proteolysis. 
Sodium fluoride had no appreciable effect on the 
percentage of protein decomposed at 17° C.; at 
35° C. it appeared to exert a alight inhibiting 
action, whilst at 60® 0. it facilitated decomposition 
to a small extent. The optimum temperature for 
peptonisation over a period of 4 hrs. was about 
45® C., and 25*17% of the total nitrogen was found 
as amino-acids capable of titration with formalde- 
hyde. In absence of sodium fluoride, the optimum 
temperature was 35® 0. Beterminations of the 
optimjim time at 45® C. irt presence of sodium 
fluoride showed that continuance of the action from 
15 hrs. to 24 or even 36 hrs. gave but a small 


increase in % of nitrogen ^ amino-acid. Investiga- 
tion of the optimum reaction of the medium carried 
out by addition of different amounts of Nf\^ 
sulphuric acid and ^7/10 caustic soda showed that 
the addition of 0‘2 g. of sulphuric acid per 100 g. of 
matlt gave the greatest yield of amino-acid ; this 
addition corresponds to the neutralisation of aboiit 
three-fourths of the natural alkalinity of the malt 
Hydroxyl ions, even in small quantity, exert an 
inhibiting action, which increases with the concen. 
tration. The author discusses briefly the part 
played in peptonisation by hydrogen ions. — H. J. E. 

Kggs; Methods of minimising shrinkage during the 

storage of . L. H. Almy, H. I, Macomber 

and J. 8. Hopburn. J. Ind. Eng. Chem., 1922 
14. 525—637. 

Loss on weight during storage of eggs is mainly due 
to the escape of moisture through the shells, and is 
not prevented by preliminary treatment with hot 
air for 5 mins., or to any appreciable extent by 
tr^ting the eggs with cold or hot solutions of 
mineral or organic acids, mineral salte, or soap. 
Experiments with vegetable, animal, and mineral 
oils (used as coatings on the eggs) showed that 
sealing properties are not strictly related to drying 
properties of the oils. Cottonseed oil makes a very 
good sealing agent, and the value of mineral oils 
for the purpose hears a definite relation to their 
sp. gr., flash pt., and viscosity. Mineral oils arc 
probably preferable to vegetable oils because they 
are less likely to impart odour to the eggs and are 
less subject to change during storage. The addition 
of 1 or 2% of soap increases the sealing value of a 
mineral oil, but nothing is to be gamed by the 
addition of gums, waxes, or rosin to relatively 
heavy mineral oils. — W. P. S. 


Foods; Method of determining hydrogen sulphide 
evolved by when cooked at variourS tempera- 

tures. E. E. Eohman. J. Ind. Eng. Chem., 
1922, 14. 527—529. 

The food substance is placed in a 3-litre flask which 
is fitted in an autoclave supplied with steam from a 
boiler; the flask is closed with a wooden stopper 
and a tube extending from just above this stopper 
to the bottom of tho flask allows steam to enter the 
latter from the autoclave. A delivery tube from 
the flask passes through the cover of the autoclave 
and is connected with a condenser provided with a 
receiver containing bromine solution. The delivery 
tube is fitted with a tap to control the rate of dis- 
tillation; if desired, the delivery tube may have a 
branch capillary tube, which also enters the con- 
denser, this arrangement in conjunction with the 
tapped tube yielding a more uniform volume of dis- 
tillate. The distillation is made at 120® 0., about 
650 c.c. of distillate being collected in 45 mins. The 
oxidised sulphur compounds in the distillate are 
determined in the usual way as barium sulphate. 
In the case of green maize etc., reducing substances 
other than sulphides are found in the distillate; as 
measured by permanganate reduction the hydrogen 
sulphide amounts to about one-tenth of the reducing 
substances. — W. P. S. 

Water-soluble B {^vitamin']; Presence of the anti- 

neuritic substance in the chlorophyll-free 

plants. C. R. Orton, E. V. McCollum, and N. 
Simmonds. J. Biol. Chem., 1922. 53, 1-^. 
Vitamin B is present in small quantities in onion 
roots; it is therefore concluded that this vitamin 
is not associated with the chloroplasts in plant 
tissue. The mushroom Agaricus campestris is a 
good source of vitamin B ; experiments with Indian- 
pipe, Monotropa uniflora. gave inconclusive results. 

— E. S. 
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^dter^ioluhU B {^vitamin] ; Glacial acetic acid as a 

solvent for the antineuritic substance . V. E. 

Levinej E. V. McCollum, and N, Simmonda. J. 
Biol. Ohem., 1922, 53, 7 — II. 

GiiACiAL acetic is a good solvent for the extraction 
of vitamin B from plant material. Impurities can 
be largely removed CTom such extracts by precipita* 
tion with ether. — E. S. 

fheohromine and caffeine; ApfH^atus for the 

extraction of , with boding chloroform. 

0 P. A. H. Schaap. Pharm. Weekblad, 19^, 59, 
920-923. 

The apparatus is a modified Soxhlet extractor, of 
specified dimensions, the siphon tube being com- 
pletely outside the extractor tube. The material to 
be treated is placed in a Schleicher and Schlill 
thimble, which is supported from below by a wad of 
cotton wool placed in the extraction tube. A bath 
of hot water (70*^ — 76® C.) surrounds the latter. The 
chloroform must boil gently in the extraction tube 
for ten minutes before siphoning over, and the shape 
and dimensions of the apparatus and the procedure 
are of importance in securing this. — S. I. L. 

lye hominy: its discoloration and a new process for 
its manufacture. E. F. Kohman. J. Ind. Eng. 
Chera., 1922, 14, 415—418. 

Lyb hominy is usually prepared by boiling maize 
(2100 g.) with sodium hydroxide sdlution (7 1. con- 
taining 52 g. of sodium hydroxide), washing the 
product with cold water and cooking it; the finished 
product has a dark or even black colour due to in- 
complete removal of the alkali by washing. The 
degree of alkalinity, and consequently the colour, 
also depends to some extent on the size, shape, and 
age of the grains. If the grains are subjected to a 
scrubbing action directly after the treatment with 
alkali, the outer layer of the grains and the tips are 
removed, the residual alkalinity is thus decreased, 
and the product is white. — W. P. S. 

See also pages (a) 746, Digestion of straw (Blas- 
weiler). 768, Beef bone fat (Eckart), 769, Ability 
of hardened fats to hold water in suspension 
(Brauer). 784, Creatinine (Pfizenmaier and 
Galanos); Chymosin and pepsin (Hammarsten). 
790, Ion concentration measurements (Keeler). 

Patents. 

Blood; Processes for preserving the fluidity of 

. F. W. V. Fitzgerald. E.P. 183,943, 

5.5. and 9.11.21. 

The initial coagulation of blood is prevented if the 
calcium salts in the blood are removed, e.p., by pre- 
cipitation with a neutral or alkaline solution of 
a soluble oxalate or fluoride or a mixture of both. 
In addition a preservative may be added, — J. R, 

Pectin-containing material; Process of making 

and resulting product. F. 6. Bevlik and N. W. 
Sohwartzlose. E.P. 184,081, 5.9.21. 

Pectous materials, such as pectio acid C,,H„0i3 
and p^tosic acid 0,8114*0,,, are prepared from plant 
materials containing pectin as follows : The 
material comminuted 'by crushing or slicing is de- 
hydrated at a low temperature, ground to a fine 
condition, and extracted with a solvent (such as 
capable of dissolving substantially all the 
substanoes present except pectous material and cel- 
lular tissue. The residue has pectin, pectic and 
pectosic acids uniformly distributed throughout tho 
mass. In making jellies, jam, etc. it is only neces- 
add a small quantity or the pectous material 
^ the fruit juices which form the basis of the j^ly 
jam. The cellular tissue present does not inter- 
fere with the making of a clear jelly.— J. R. 


V egetoble albuminoid and pi'oeess of producing it, 
A. Moffatt, Assr. to E. H. Wolcott. U.S.P. 
1,425,033, 8.8.22. Appl., 24.8.18. 


Vegetable material is subjected to the action of an 
“amylolytic” acid and then boiled until all tke 
starch originally present is rendered soluble. The 
resulting mixture is drained free from liquor and 
the insoluble residue of albuminoids and fate 
washed free from the soluble products of the 
amylolysis. — J. R. 


uojjee, Meinoa o; roasting ana packing ground or 

whole . J. A. Reynolds. U.S.P. 1.426 011 

15.8.22. Appl., 4.12.19. ' ’ 

Green coffee is roasted in a vessel from which air 
is excluded. The volatile products are removed by 
evacuation, and condensed on a cellulose men- 
struum. The roasted coffee is stored, together with 
a portion of the impregnated cellulose, in sealed 
containers. — A. G. P. 


Preserved eggs and process therefor. A. K 
Epstein. U.S.P. 1,426,559, 22.8.22. Appl., 9.12.20. 
Eggs, after removal! from the shells, are mixed with 
glycerin, frozen, and stored in a frozen condition 
till required for use. — A. G. P. 

Feeding-stuff s; Manufacture of from straw 

and the Uke. E. Beckmann. G.P. 354,822, 2.2.19. 
Straw or the like is digested with alkali carbonate 
solution. Great care is not necessary in washing 
out the excess alkali carbonate, since it is not 
injurious to cattle. — J. B. F. 


_ ... j,. ........ vvi J./I Y-. 

S. M. Dick. E.P. 184,203, 4.2.21. 


See U.S.P. 1,374,655 of 1921; J., 1921, 407 a. 
Crystallising oils and fats. U.S.P. 1,426,555. See 


Albuminous matter from glue solutions G P 
355,879. See XV. 


XIXB.-WATE8 PUfilFICATION; 
SANITATION. 

Aeration of quiescent columns of distilled water and 
of solutions of sodium chloride. W. E. Adeney 
A. G. G. Leonard, and A. Richardson. Sci. Proc^ 
Royal Dublin Soc., 1922, 17, 19—28. 

The aeration of quiescent ladies of water, fresh and 
salt, under natural conditions is effected by a pro- 
cess of mixing of the exposed layer with the unex- 
posed portions of the water to depths of at least ten 
feet. The mixing is caused by the downward 
streaming of the constantly changing layer of water 
exposed to the air. This process is more rapid and 
more uniformly downward in salt water than in 
fresh water. The rate of streaming depends largely 
on the rate of cooling of the surface layer by 
evaporation, and it is more rapid at temperatures 
above 10® C. The optimum rate of streaming is 
reached with a 1% salt solution. — J. P. S, 

Effluent from strawboard mills; Treatment and dis- 
posal of . H. B. Hommon. Proc, Amer. 

Soc. Civil Eng., 1922, 48, 1397—1402. 

As a r^uRof tests carried out at 7 strawboard mdls 
in America^ it is estimated that about 38,500 galls, 
of effluent 18 produced in the manufacture of 1 ton 
of strawboard; on this basis 20,000,000,000 galls, of 
waste water, containing approximately 161,000 tons 
of dry suspended solids, was discharged from the 
various plants in the United States during 1918. 
Investigation has shown that this waste can be 
treated at reasonable cost, so that it may bo safely 
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discharged into a body of water affording a dilution 
factor of 5 or 6. For every toa of strawboard pro- 
duced per day the following should be provii^ : 
settling tanks of a combined capaci^ of 97% cub. ft., 
filter bed (for drying sluice) made of nnscreenw 
cinders, 10 in. deep and 87osq. ft. in area; filter for 
settled ^uent made of screened cinders (screened 
over a screen) 6 ft. deep and 4171 sq. ft. in area. 
The raw effluent should be allowed to settle for 
2 bis. in the settling tanks and then mn on to the 
filter bed. From results already obtained it is 
believed that filter beds, made as described above, 
with cinders screened over a i‘ screen, conld be 
used for years for treating strawboard wastes, but 
would probably require to be fiushed once a year, 
preferably with fresh water, to remove clogging 
material. The sludge from the settling tank could 
be used as a fertiliser. — D. J. N. 

Carbonyl chloride; Sorption of by beechwood 

charcoal. H. M. Bunbury. Trans. Chem. Soc., 
1922, 121, 1626—1628. 

The sorption of carbonyl chloride by beechwood char- 
coal at 18° O. and 100° C., as measured by Travers’ 
apparatus (Proc. Roy. Soc., 1904, 74, 126: 1906, 
A 78, 9), agrees with the formula x/m=kpJ/>i. At 
18° and 100° C., the values of 1/n are 0'231 and 
0‘488 and of k 0'236 and (1038 respectively.Approxi- 
mate equilibrium is established after a few minutes, 
the velocity of sorption being extremely rapid. 

— P. V. M. 

Bacteria, erythrocytes, and yeast; TJse of the sdtra- 
microscope for examination of the action of 

poisons on the cells of . I. Traube and P. 

Klein. Biochem. Zeits., 1922, 130, 477—480. 

By means of the ultramicroscope it is possible to 
fallow the adsorption of snbmicrons preset in 
saturated aqueous solutions of a variety of toxic sub- 
stances such as xylidiue, octyl alcohol, nonylic acid, 
m-cresol, thymol, and vuzin on red-blood corpuscles, 
Soor’s bacilli, and yeast cells. The penetration or 
these substances into, the cells- and tne subsequent 
break up of the cells through hsemolyeis, plasmolysis, 
etc. can be followed. — H. K. 

Invertase, maltose, and a-methylglvcosidase ; Action 
of quinine, narcotics and arsenic compounds on 

. P. Rona, Y. Airilla and A. Lasnitzki. 

Biochem. ZeiU., 1922, 138, 582—591. 

The combined inhibitory action of quinine arid 
narcotics on invertase is less than the sum of their 
individual actions. Arsenious acid, arsenic acid, 
and atcxyl had no action on maltase or o-methyl- 
glucosidase, but methyl arsenious oxide was in- 
hibitory. — H. K. 

Formaldehyde. KiiM. See XXIII. 

Patents. 

Water; Process for softening by means of b<w«- 

exehanging materials and lime. H. Beisert und 
Co., Komm-Ges. auf Aktien. G.P. 354,315, 
22.3.21. 

Bt treating with lime a mixture, in suitable pro- 
portions, of water which has been softened by 
treatment with base-exchanging materials and of 
uusoftened water, a soft water containing onto 
small quantities of sodium bicarbonate is obtained. 

— 9 . E. D. 

Aryl ethers of phenols and cresols for use os tnseefi- 
cides and fungicides. Farbenfabr. vonn. F. 
Bayer und Co. G.P. 365,206, 4.7.19. Addn. to 
343,864 (J., 1922, 193 a). 

Tkb siryl ethers of phenols and cresols, e.g., 
diphenyl ether, cresyl ether, chlorophenyl ether, 
diphenj^ne oxide, may be used in the same way 


as the alkoxyalkyl and alkyl ethers specified in 
the previous patenl. 

Wofer: Process for the softening of — — . G (} 
Hepburn. U.S.P. 1,426,638, 22.8.22. Appl 
17.8.21. 

See E.P. 173,255 of 1920; J., 1922, 193 a. 
Insecticide. G.P, 353,682. See V. 

Detergent and disinfectant. E.P. 184,248. See Xll. 


XX.-OBGANIC PBODDCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Alkaloids; Relation between constitution of — . 
and Vifoli’s reaction. P. Hardy. J. Pharm 
Chim., 1922, 26, 172—176. 

It has been shown that Vitali’s reaction, which was 
considered to be characteristic of atropine and 
hyoscyamine, is also given by isoatropylcocaine. 
llie anthor shows that scopolamine also responds 
to the test, which is a general test for esters formed 
by the combination of an alcohol with tropic acid 
and other acids of analogous constitution. 

— H. J, E, 

Codeine salts: the hydrobromide. Preparation of 
solutions for injection. F. Martin. J. Pham, 
Chim., 1922, 26, 176—187. 

The author’s results on the comwsition and 
dehydration of crystallised codeine nydrobromidc 
are in agreement with those of Dott (Pharm. J,, 
1884, 14, 91A namely that the crystallised salt 
loses i mol. H,0 when heated on a boiling water 
bath and the remaining li mols. at about 115° C. 
The solubility of thb salt is considerably increased 
in presence of sodium benzoate or salicylato ; the 
preparation of solutions for subcutaneous injection, 
based on this increase in solubility, is described. 

— H. J. E. 

Cdehicine : its assay, isolation and special pro- 
perties. E. C. Davies and J. Grier. Pharm, 
J., 1922, 169, 210—211. 

In preparing the alkaloid in quantity by the use 
of phospbotungstic acid, satisfactory precipitation 
is only possible in presence of sodium cmoride. The 
best results were obtained by the following method ; 
The powdered seeds and corms are treated with 
methylated spirit in a Soxhlet extractor in which 
the boiling flask is placed at the side so that the 
drug is not exposed to heat. The alcohol is distilled 
off, the residue extracted with hot water, and any 
oil removed with ligroin. 'The impure alkaloid is 
then extracted with chloroform ana the chloroform 
residue extracted with hot water. This extract is 
filtered and the filtrate precipitated by phospho- 
tungstic acid in presence of 2% of sodium chloride 
and 0*5% of hydrochloric acid.' The precipitate is 
collected, washed free from sodium chloride with 
0T% hydrochloric acid, and transferred to * 
separator containing chloroform. A slight exces 
of ammonia is added, the chloroform evaporaW 
and residue crystallised from 60% alcohol. 7*° 
difference was found in the product from seed aad 
conn. The moet satisfactory solvents for the 
extraction of the powdered drug were chloroform, 
ethyl alcohol, methyl alcohol, anf methylated spirit- 
Assay was carried out volumetrically with Mayers 
and Schiebler’s reagents and also by precipitation 
with Schiebler’s reagent. It was found that 1 c.c. 
of Mayer’s reagent (A / 20) is equivalent to 0 011 g- 
of colchicine. The centrifuM was utilised to obtun 
more rapid separation of uie precipitate, thus m- 
creaaing the sensitiveness of the inethod. 
results of the above and of gravimeferio estimations 
with Sotoebler’s reagent established the ratio or 
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1 part of colchicine to 3*3 of phosphotangstic acid 
as the proportions in which, they combine. The 
precipitation was carried out in the presence of 
sodiuni chloride and hydrochloric acid, the pre> 
cipitate being washed, dried and ignited ; it decom- 
posed at 200® C. vieJding P,0„ 20WoO,. Colchicine 
gives a green coloration with alkali, and may thus 
estimated colorimetrically in dilute solution. 
An account of the properties of the alkaloid and 
also those of ookhiceine is given together with iiie 
methods of preparation of colchicine salicylate 
and tannate. A list of the usual tests for colchicine 
is appended. The authors note that phenol, cresol 
and thymol give precipitates with the alkaloid and 
suggest that the tannate and salicvlate are not true 
gaits but addition products in which the p^nolic 
rather than the carboxylic group is functioning. 

— H. J. E. 

Byoscyamine and tfs iutphate. Freparaiion and 
Tocemisation. A. Qoris and P. Costy. Bull. 
Sci. Pharmacol., 1922, 29, 113 — 121. Chem. 

Zentr., 1922, M, lU., 268—269. 

HToacTAMiKE and atropine can be separated by 
making use of the different solubilities of the free 
bases in. benzene or of the sulphates in alcohol. 
The conversion of crystalline hyoscyamine into 
atropine is very slow at 100° C., but is greatly 
increased if tbe base has previously been dissolved 
in chloroform. At 118° C. the conversion is com- 
plete in 2 hours. In the dissolved state the 
transformation occurs more readily in aqueous than 
in alcoholic solutions, but aqueous solutions of 
hyoscyamine sulphate are stable even on prolonged 
heating.— D. F. T. 

Plants; Chemical constituents of green . XIX. 

Occurrence of lactic acid and succinic acid in the 
haves of the raspberry ( Rubt^ Idaus). H. 
Franzen and E. Stern. Z. physiol. Chem., 1922, 
121, 195—220. 

The aqueous extract of raspberry leaves after 
removal of substances precipitable by lead acetate, 
contains chiefly calcium, magnesium, and man- 
ganese salts of lactic acid with a little succinic 
acid. The dried leaves contain 1% of lactic acid. 
The isolation and characterisation of these acids is 
facilitated by fractionation of the esters, conversion 
into hydrazides, and condensation with benzal- 
dehyde. — H. K. 

Emulsin. II, R. Willstatter and G. Oppenheimer. 

Z. physiol. Chem., 1922, 121, 183—194. 

In continuation of previous work (J., 1922, 228 a) 
it is found that those enzyme actions of the 
emulsin complex which proceed best in a decidedly 
^id medium follow the unimolecular law, as, for 
instance, hydrol^is of salicin, arbutin, helicin, and 
phonylglucoside. By comparing the times at which 
30% of the following glucosides have been hydro- 
lysed, helicin, salicin, phenylglucoside, arbutin, 
methylglncoside, pninasin, and amygdalin, by nine 
totally distinct preparations of emuisinj it is found 
that the ratio or tbe time values for helicin, salicin, 
and phenylglucoside alone is the same in each case. 
Ibis is the first quantitative demonstration that 
one enzyme of the emulsin complex can attack 
different substrates. This enzyme, phenylglucosi- 
dase, is most specific for helicin.— H. K. 

E'ing.substituted phenylphosphinic and phenyl- 

arsinie acids: Comparative study of . D. R. 

Nijk. Rec. Trav. Cbim., 1922, 41. 461-^. 

Jhe following improved methods of preparation of 
these acids are given : p^minophenyl(xrsinic acid, 
A mixture of 30 g. of freshly-distilled aniline and 
^ g. of dry arsenic acid is heated to 170° — ^200° O, 
in an hour, and then at 200® 0, for two hours; the 
product is cooled to 100® C., added to concentrated 


caustic soda and shaken so as to dissolve as much as 
possible, then filtered. ITi© filtrate is extracted 
three times^ with ether to remove excess of aniline, 
rendered slightly acid with nitric acid, and evapo^ 
rated to a small volume. ^ The acid which crystalliseo 
on cooling is dissolved in dilute caustic soda and 
the solution heated gently with animal charcoal and 
filtered into absolute alcohol. The sodium p-amino- 
phenylarsinate (atoxyl) separates in colourless 
crystals. The yield is somewhat increased with an 
excess of aniline and corresponds to 25 — of 
the arsenic acM used. 5-Nitro-2-aminophenylaTsinic 
(nitranilinarxinic) acid. Double the usual yield is 
obtained by the following method: A mixture of 
55 g. of p-nitraniline and 10 g. of arsenic acid is 
heated to 206° C. for 15 min., and at 230® C. or 
below during the subsequent reaction. PhenyU 
arsinie acid. 30 g. of aniline is dissolved in ^3 g. 
of 50% nitric acid with 580 c.c. of water, the whole 
being cooled on ice. The solution is diazotised wzUi 
21 g. of sodium nitrite in a little water. Concen- 
trated caustic soda is then added, the temperature 
being kept (k>wn by a freezing mixture, until the 
mixture is only feebly acid ; the last traces of acidity 
are removed by addition of sodium acetate. The 
diazonium nitrate is then added drop by drop 
with constant shaking, to a mixture of cuprous 
hydroxide suspended in 200 — 300 c.c. of water, 
33 g. of arsenious oxide, 40 g. of caustic soda, 
previously dissolved in 100 c.c. water, and ether 
(about 30 C.C.). The completion of the action is 
ascertained by testing with /3-naphtbol. The 
product is filtered, the filtrate acidified with hydro- 
chloric acid, treated with animal charcoal and 
evaporated on the water bath until the pbenyl- 
arsinic acid begins to separate in colourless needles. 
The greater part of the acid is obtained at this 
stage; tbe remainder is extracted by hot absolute 
alcohol after the mother-liquor has been evaporated 
to dryness. The yield from 30 g. of aniline was 20 g. 
of the acid. — H. J. E. 

o-ToluenesulphoTiamide ; Oxidation of . A. W. 

Pamfilow. Ber. Polytwh. Iwanowo-Wosniessensk, 

1921, 4. 167—168. Chem. Zentr., 1922, 93, III., 

353. 

Oxidation of 1 mol. of the sodium salt of the amide 
with 2*4 mols. of potassium permanganate for 
6 hrs. at 60° C. gives 80% of the theoretical yield 
of saccharin. On oxidation of the free amide by 
similar means the yield of saccharin is 10 — 15% 
lower, and the amount of permanganate used i 
doubled. — J. B. F. 

Kydanloins. Synthesis of the soporific ^phenylA- 

eihylhydantoin [niri^anol]. W. T. Read. J. 

Amer. Chem. Soc., 1922, 44, 1746—1755 
Phbntl ethyl ketone reacts with an absolute alco- 
holic solution of ammonium cyanide to form phenyl- 
ethylaminoacetonitrile, (CjH 5 )(C 3 H 5 )C(CN).NH, ; 
reaction does not take place in aqueous solution 
and even in 95% alcohol the yields are very low. 
The nitrile is converted by potassium cyanate in 
the presence of glacial acetic acid into the 
nitrile of phenylethylhydantoic acid, (C«H 5 )(C,Hs) 
C(CN).NH.CO.NHj, in 80% yield. "V^en this wm- 
pound is boiled with hydrochloric acid (20%), it is 
transformed into 4rphenyl-4-ethylhydantoin in 85% 
yield. The latter substance may be prepared by 
the procedure outlined above from ^enyl ethyl 
ketone without isolating and purifying the inter- 
mediate products, the yield being 62%. {Cf. 
J.C.S., Oct.).— H. W. 

Trihalogen tertiary butyl alcohols' Derivatives of 

. IV. Bemoyl ester of trihromo-tert. -butyl 

alcohol or hromeione benzoyl ester. T. B. 

Aldrich and J. E. Blanner. J. Amer. Chem. Soc., 

1922, 44, 1759—1762. 

Tbibromo^tbrt.-bvttl benzoate (brometone ben- 
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Mate), monoclinic crystals, m.p. 90® C., is prepared 
in Mcellent yield^ by heating molecular proportions 
of benzoyl chloride and brometone on the water 
l^th until hydro^n chloride ceases to be evolved. 
It is not readily sapoiufied. In contrast to 
brometone, the halogen atoms are nob readily 
removed by treatment with sodium hydroxide 8olu> 
t ion. Its insolubility probably accounts for its lack 
of physiological action. The nitrobenzoates of 
chloretone and brometone are prepared similarly 
by the use of the nitrobenzoyl chlorides or, in the 
pase of the meta compounds, by nitration of the 
parent esters with concentrated nitric acid. They 
are not as active physiologically as the alcohols from 
which they are derived, possibly owing to their 
Msoluhility in water. — W. 

Oxyhcemoglobin ; Preparation of crystalline . 

M. Heidelberger. J. Biol. Chem., 1922, 53, 31—40. 
The method described depends upon the fact that 
the washed corpuscles from dog’s or horse’s blood 
crystallise almost completely in the presence of 
toluene when saturated with a mixture containing 
four parts of carbon dioxide to one of oxygen. The 
oxyhsemoglobin so obtained may be recrystallised 
by dissolving in sodium carbonate solution and re- 
precipitating by saturation with the above mixture 
of gases. Salts may be removed from the recrystal- 
lised product by pressure dialysis. It is essential to 
perform all operations in the cold and in the 
presence of excess of carbon dioxide, and to prevent 
the oxyhfflmoglobin becoming dry at any stage. 
Using this method, preparations with 96 — 100% of 
the theoretical oxygen capacity have been obtained. 


Creatinine; Determination of . K, Pfizenmaier 

and S. Galanos. Z. Unters. Nahr. Genussm., 
1922, 44, 29—41. 

The method given in the “ Schweizerisches Lebeus- 
mittelbuch ” for the determination of creatinine is 
rapid and simple, but can only be successfully used 
when light coloured solutions are available for the 
colorimetric comparison and a colorimeter of the 
Duboscq type is used. If the solutions are dark 
in colour or contain sugar the method fails, as 
animal charcoal cannot be used because it adsorbs 
creatinine. Colorimetric comparison in cylinders 
{loc. cit.) was found to be unsatisfactory. The 
method of Sudendorf and Lahrmann (J., 1915, 
1027) is of general application and is the only one 
available for use with dark-coloured solutions. If 
the authors’ instructions are exactly followed and 
too great an excess of potassium permanganate 
— especially with very dark-coloured solutions — 
is avoided, accurate results are always obtained. 
The methods referred to are described in detail. 

— H. C. R. 

Glyoxalinedicarboxylic acid for the recognition and 
separation of organic bases, H. Pauly and E. 
Ludwig. Z. physiol. Chem., 1922, 121, 165 — 169. 
Glyoxalinedicakboxtlic acid forms sparingly 
soluble and well crystallised acid salts with organic 
bases. The salts of the following are described: 
Methylamine, ra.p. 2^ — 245®; dimethylamine, 
238° — 239°; trimethylamine, 264° — 265°; ethyl- 
amine, 253° — 2M°; diethylamine, 180°; propyl- 
amine, 212°; n-butylamine, 225° — 227°; piperidine, 
221° — 222°; d-coniine, 208° — 209°; atropine, 93°; 
hydrazine, above 260°; guanidine, 241° — ^2^°; 
glyoxaline, 245°; and l-histidine, 25^ — 264°. The 
solubilities of the last four are very small, of the 
others between 2 and 45%. — H. K. 

Chymosin and pepsin. VII. Experiments on their 
vnrifieaiion. 0. Hammarsten. Z. physiol. Chem., 
1922, 121, 240—260. 

The starting material was prepared by extraction 


of tbe mucous membrane of the pig’s stomach with 
0‘2% hydrochloric acid and precipitation of the 
crude pepsin ” as a hyaline mass by half satur^. 
tion with sodium chloride. Preliminary experi. 
ments are described in which the sodium cUoride 
was dialysed away in 0*2% hydrochloric acid and the 
solution kept at 37° to denature. The solution was 
then either (1) dialysed against water, (2) precipj. 
tated by half saturation with sodium chloride, or 
(3) precipitated by saturation with ammonium sul. 
phate. The present communication deals mainlr 
with the fractional extraction of tbe ‘'crude 
pepsin ” by water in a centrifuge, dialysis of the 
extracts, and analysis of their content in organic 
matter, pepsin, and chymosin. The successive 
extracts, except the later ones, compare favourablv 
in activity with Pekelharing’s pepsin although the 
qualitative reactions are different. A comparison 
of the clotting time on milk and the digestive 
power by Mett’s test of the author’s preparation 
with Pekelharing’s preparation showed no paral- 
lelism under any conditions. The author’s solutions 
are stable, very faintly acid, and inactivated by 
neutralising.— H. K. 

Chymosin and pepsin, VIII. Relative sensitivt’ 
ness to alkali of the stomach enzymes of the calf 
and pig, O. Hammarsten. Z. physiol. Chem 
1922, 121, 261—282. 

MicH.iEUS and Rothstein fBiochem. Zeits., 1920, 
105, 60) found that alkali destroyed chymosin 
and pepsin from the pig’s stomach at the same rate, 
whilst the author (Z. physiol. Chem., 1915, 94, 291) 
found that these enzymes when prepared from th& 
calf’s stomach were acted upon alkali at totally 
different rates. This is now ascribed to tbe use 
of different animals. Chymosin from the pig’s 
stomach is destroyed much more rapidly than 
chymosin from the calf’s, and the same probably 
applies to the pepsin content. The experiments, 
moreover, point again to the separate entities of 
chymosin and pepsin as they are destroyed at 
different rates. — H. K. 

Furfural; Commercial . Its properties and xisei. 

I. 0. S. Miner, J. P. Trickey, and H. J, 
Brownlee. Chem. and Met. Eng., 1922, 27, 
299—303. 

The physical and chemical properties of furfural 
are described in some detail, together with a 
number of its condensation products with other 
organic compounds. A method of manufacture on a 
large scale from oat-hulls (which should yield nearly 
20% of their wei^t in furfural) by digestion with 
steam and acid under pressure has been worked 
I out and a production of several tons per month 
is being made by the process. The toxic effect of 
furfural is about half that of phenol for gold-hsli 
and its bactericidal action is about one-quarter 
that of phenol. — A. R. P. 

Furfural solutions; Distillation of aqueoits -. H 

Bergstrom. Svensk Papperstidning. Zellstoff 
u. Papier, 1922, 2, 139—140. 

The disrillation constants of dilute aqueous solu- 
tions of furfural are as follows : — 

Percentage of fnrforal bjr wei^t — 

Ineolntton 01 0-2 0-5 10 1*5 2 0 2 5 8 0 3 5 40 43 
la vapour 0-7 1-8 8-4 6-5 0-1 11-4 13-1 14-7 16*2 17 6 9^' 

The values are very similar to those found for dilute 
solutions of methyl alcohol. — J. F. B. 

Furfural; CommercUd — — . Its properties 
u#cf. //. O. B. Miner, J. P. Trickey, aJJ* 
H. J. Brownlee. Chem. and Met. Eng., 1922, 
862—386. 

The use of furfural in making resins, varnish, dyss 
etc. is briefly discussed and a complete bibliograpay 
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of farfural and its chief deriyatives is appended. 
Preliminary tests show that it may be used as a 
solvent for nitrocellulose, hydrated cellulose ace* 
tates, and oleic acid. — ^A. R. P. 

pormic acid; Catalytic decomposition of on 

surfaces of platinum and silver, H. 0. Tingey 
and C. N. Hinshelwood. Trans. Chem. Soc., 
1922, 121, 1668—1676. 

The thermal decomposition of formic acid in con* 
tact with platinum yields carbon dioxide and 
hvdrogen exclasirely at temperatures from 236*^ to 
C. This is not analogous to the decomposition 
in contact with glass at these temperatures, as 
carbon monoxide and water are never formed. The 
temperature coefficient of the reaction in contact with 
platinum is approximately the same as that of the 
corresponding reaction in contact with glass, viz., 
P 7 — I’g. The “ heat of activation,” calculated 

from the formula d.log.k/<fr = Q/RT*, is 22,000 
cals, per g.-mol. for platinum, and 28,000 cals, for 
glass. In contact with silver the decomposition 
yields mainly carbon dioxide and hydrogen. The 
temperature coefficient for this reaction is again 
high, 1*9— 2‘3, corresponding to a mean ** heat of 
activation ” of 31,000 cals. Vairing amounts of 
carbon monoxide are also formed, most of which 
can probably be accounted for by the reaction in 
contact with the walls of the glass bulbs used. 
Platinum foil catalyses only slightly, and silver 
powder not at all, the formation of carbon dioxide 
from carbon monoxide and water. Platinum is 
the most efficient catalyst and is associated with the 
lowest heat of activation with respect to one and 
the same mode of reaction, i,e., decomposition into 
carbon dioxide and hydrogen. — P. V. M. 

Trimethylene ; Preparation of in a pure con- 

dition. M. Trautz and K. Winkler. J. prakt. 
Chem., 1922, 104, 37—43. 

Trimbthylbnb is conveniently prepared by the 
reduction of trimethylene bromide in amyl alcohol 
by zinc dust at 100® — 115® C. The gas evolved 
is fractionated at a low temperature in an appa* 
ratus which is described, and pure trimethylene 
obtained with the following constants: vapour 
density. 1*45 — 1*49; sp. gr, of liquid, 0‘720; m.p., 
-127°; b.p., -34'5® at 750 ram,; n^e =1*000977. 

— W. O, K. 

Propylene; Preparation of in a pure condition. 

M. Trautz and K. Winkler. J. prakt. Chem., 
1922, 104, 44—52. 

Pbopylenb is prepared in very good yield by pass- 
ing propyl alcohol or preferably, isopropyl alcohol 
over aluminium oxide or fragments of graphite 
crucibles at 360® 0., preferably under diminished 
pressure. It is purified by passing through a 
receiver cooled in ice, then over calcium chloride 
and potassium hydroxide, through a vessel cooled 
in a mixture of toluene and solid carbon dioxide, 
and finally over calcium chloride. Pure propylene 
has the following constants r vapour density, 
higher than corresponds to the molecular 
weight; sp. gr. of liquid, 0‘647 ; b.p., -47'8® at 
750 mm.; it does not solidify in liquid air; nHe= 
100102. The specific volumes of mixtures of tri- 
methylene and propylene in tlie liquid condition 

are additive.— W. 0. K. 

Aldehydes; Peduciion of acid chlorides to by 

means of nickel catalysts. H. Schliewienskv. Z. 
angew. Chem., 1922, 35, 483. 

Attempts to prepare benzaldehyde by the reduction 
benzoyl chloride with hydrogen in the presence 
m a nickel catalyst (cf. Rosenmund, J., 1918, 442 a> 
were unaucoessful. Reaction oould not be effected 
^n the presence of catalysts prepared from freshly 


precipitated basic nickel carbonate which was (a) 
ignited while moist in air to the oxide and subse- 
quently reduced by hydrogen in an electric furnace 
at 310® — 320® C., (b) heated directly in the tube at 
310® — 320® C., and subsequently reduced at the same 
temperature, and (c) dried at 100® C. in air and 
then ignited and reduced in hydrogen at 310° — 320® 
C. Failure cannot be attributed to inactivity of 
the catalyst, which rapidly caused the hydrogena- 
tion of fats. — H. W. 

Aldehydes; Peduction of acid chlorides to hy 

means of nickel catalysts. K. W. Rosenmund. 
Z. angew. Chem., 1922, 35, 4^. 

In reply to Schliewiensky (cf. supra) it is pointed 
out that attention has already been drawn {cf. J., 
1018, 442 a) to the variability in the behaviour of 
palladium and nickel as cataf 3 'sts in the conversion 
of acid chlorides to aldehydes by hydrogen. A 
Irustworthy procedure has been given in the case 
of palladium (Rosenmund and Zetzsche, J., 1921, 
821 a); a modified method will be published in the 
case of nickel. — H. W. 

Formaldehyde ; Determination of in impure 

solution. F. Kiihl. Collegium, 1922, 133 — 142. 
An investigation of the sulphite method (cf. 
Auerbach, J., 1905, 1187), Blank and Finkenbeiner's 
method (J., 1899, 79), and Romijn’s iodine potassium 
cyanide methods (J., 1897, 366) shows that the 
potassium cyanide method is the best. — D. W. 

Pinene hydrochloride; The horneol obtained from 

the magnesium compound of . G. Vavon 

and A. L. Berton. Comptes rend., 1922, 175, 
369—372. 

I^INENB hydrochloride was prepared by treatment 
of French turpentine with gaseous hydrogen 
chloride, and was treated with Grignard’s reagent. 
The product on oxidation and subsequent treat- 
ment with ice-water, yielded an alcohol which was 
found to be a mixture of borneol and isoborneol. If 
oxidation takes plac'e at a low temperature, the 
proportions in which these two substances are 
obtained are about equal, but at a higher tempera- 
ture borneol free from isoborneol may be produced. 
The determination of the relative quantities of the 
two substances depends on the fact that the optical 
rotatory power of borneol varies but little with the 
iiature of the solvent, whilst in the case of iso- 
borneol the variations are considerable. — H. J. E. 

Inchi grass (Cymbopogon ccesius, Stapf); Essential 

oil from . K. L. Moudgill and K. R. K. Iyer. 

Perf. and Ess. Oil. Rec., 1922, 13, 292 — 295. 

The characters of the oil (yield 0*8%) were : Soluble 
in 87% alcohol; sp. gr. at 30°/4° C., 0*9187; 
np** = 1*484; [a]D*®= -38*9®; acid value, 1*7 ; saponif. 
value, 5*6; acetyl value, 120; percentage of alde- 
hydes (Bennett’s hydroxylamine method), 4*2. The 
oil is not identical with any of the known com- 
mercial oils from allied grasses, and may be used 
as a substitute for palmarosa oil, which it re- 
sembles in odour. It contains l-boriieol, 1-camphene, 
Wimonene, i-terpineol, and unidentified sesqui- 
terpene constituents. — H. C. R. 

Theobromine and caffeine. Schaap. See XIXa. 
Modified SchifFs solution. Wertheim. XXIII. 
Ileemoglohin. Terrill. iSec XXIII. 

Patents. 

AUylarsenic acid; A/anu/aefure of . F. Hoff- 

mann-La Roche u. Co. A.-G. E.P. 167,157, 29.6.21. 
Conv., ^.7.20, 

Alltlassenic acid, colourless needles or coarse 
prisms, m.p. 129® — 130® C,, is prepared by treating 
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a tertiary alkali arsenite, in aqueous solution and 
in the presence of an excess of al|i^, with ally! 
halides.— H. W. ^ 

Acetone; Method of nMnufactwring from acetic 

acid. Stockholms Superfosfat Fabriks Aktie- 
bolag. E.P. 171,391, 9.11.21, Cbnv., 9.11,20. 

A CATAiiTST is employed with metallic aluminium as 
a carrier. It is prepared by slowly cooling molten 
aluminium, with vigorous stirring, to obtain it in 
a porous and granular form. This metal is then 
placed in a solution or suspension of the catalyst 
sul^tance and the liquid evaporated off- The tube 
containing such a catalytic preparation can ^ 
uniformly heated without difficulty and the dif- 
ference of temperature in the catalytic mass nearest 
to the walls of the tube and in the central parts 
is sm^ even if a tube of considerable size is em- 
ployed. Acetone is produced from acetic acid in 
good yield and of a very high degree of purity 
by passing acetic acid over the heated catalyst pre- 
paid as described. — J. H. 

Remedy for Ttialignant tumor {^colloidal metatlie 

selenides and felluridci]; Manufacture of a . 

L. Lilienfeld. E,P. 173,507, 22.12.21, Conv., 
23.12.20. 

Colloidal selenides or tellurides of such metals as 
gold, iridium, platinum, mercury, silver, copper, 
etc. are obtained by the action of hydrogen or 
alkali selenides and tellurides on dilute solutions 
of the respectivis metallic salts in the presence or 
absence of protective colloids, such as gelatin, 
casein, starch, dextrin, soaps, etc., or the water- 
.soluble ali^lpolysaccharides, such as methylceUu- 
lose or ethylstarch. If the latter substances are 
used the colloidal selenide or telluride may be 
separated by coagulating the alkylcelluloae or alkyl- 
starch by heating to 50°—80^ C., and the coagulum 
can be filtered off, and thoroughly washed with hot 
water, and the product may, if desired, be dissolved 
in alcohol and precipitated with ether, before it is 
finally dried. If other protective colloids, or none 
at all, are used, coagulation by heat is not feasible 
and other puri^ing methods such as dialysis must 
be employed, — G. F. M. 


and an organic acid in the presence of a catalyst is 
continuously removed by distillation; the major 
portion of the other vapours accompanying the 
ester is condensed and returned to the reaction 
vessel. — D. F. T. 


Ichthyol oilf ichihyol preparatiom and the like; 

Manufacture of . Plauson’s (Parent Co.) 

Ltd. From H. Plauson. B.P. 184,^ 21.5.21. 
Ichthyol oil is obtained in better yield and contain- 
ing a higher proportion of sulphidic sulphur than 
has hitherto been found possible by subjectinp; 
Seefdd or other sulphurised shales to high-speed 
mechanical disint^ration in presence of water in a 
“w^lodd mill.” “fije oil in the shale is thereby 
dispersed to form a permanent emulsion with the 
water, whilst the mineral matter separates out on 
standing. To obtain the oil from the emulsion, the 
latter is heated to 60^—70® C., if desired, with the 
addition of an electrolyte, e.g.. hydrochloric acid. 
The oil can he further purified by solution in an 
organic solvent. The purified oil contains about 
20% of sulphidic sulphur, compared with about 8% 
in preparations hitherto obtained. The emuHsions 
of oil and water obtained as above described can 
be themselves used to advantage for therapeutic 
purposes, either with or without the addition of pro- 
tective colloids, as they are readily absorbed by the 
skin. Sulphonation of the ichthyol to obtain a 
water-soluble product and the concomitant partial 
decomposition which ensues are thereby obviated. 

— G. F. M. 

Acetic anhydride; Manufacture of 

Matheson and G. E. Grattan, Assrs. to Shawini- 
gan Laboratories, Ltd. XJ.S.P. 1,426,500, 8.8.22. 
Appl, 25.4.18. 

Acetylene is passed through acetic acid (96—100 ’i) 
heated to 60®— 200® C. in the presence of a finely- 
divided salt of mercurv.— J. It. 


Chlorine producte from unsaturated hydrocarbons; 

Process for producing , A. B. Maee, XJ.S.P. 

1,425,669, 15.8.22. Appl., 16.8.20. 

Acetylene is passed into an alkaline soliUion of an 
alkali metal which has been saturated with chlonnc. 

— D. F. T. 


Esters; Process of converting organic acids into 

. P. Haddan. From E. Zotlingei-^Jenny. 

E.P. 183,897, 4.4.21. 

The conTcrsion of organic acids, other than poly- 
hydroxy-fatty acids, into esters is greatly simplified 
and accelerated by the use of zinc or tin or other 
metal of the periodic ponp including tin. 
metal need not necessarily be in the finely.<livid^ 
state; it may be introduced into the apparatus in 
the form of a regulus or be applied to the floor or 
wall or to a body inserted in the vessel. As soon 
as the temperature of reaction is reached and main- 
tained, the conversion sets in and proceeds with 
considerable speed until the mixture is neutral. 
It is not essential to have an excess of the alcoholic 
component ; the mixture may be in stoichiometncal 
proportions. Organic acids of the highest molecular 
weight, including resin acids, can be converted into 
esters in this way and the pr(^s8 can be applied 
not only to pnre, free fatty acids but also to fatty 
acids mixed with fat or diluted with primary mono- 
hydric or other alcohols. An example is given of 
the esterification of a mixture of copra oil waste and 
copra fat acids with glycerin. [Reference is 
directed, in pursuance of Sect, 7, Sub-Sect. 4, of 
the Patents and Designs Acts, 1907 and 1919, to 
E.P. 112,624; J., 1919, 427 A.]— H. W. 

Esters ; Process for the manufacture of . A. A. 

Ba^haus, Assr. to U.S. Industrial Alcohol Co. 
U.8.P. 1,425,625, 15.8.22. Appl., 11.10.19. 

Tan ester formed by heatdng a mixture of an alcohol 


Homeols and camphene; Manufacture o/ - 
B T. Brooks, Assr. to The Viscoloid Co. and TTie 
Fiberloid Corp. U.S.P. 1,4^,036, 15.8.22. 

Appl., 6.4.20. 

Fhe mother liquor obtained after the separation of 
;rystallisable bornyl chloride from the product ot 
;he action of dry hydrogen chloride on pinenc, is 
treated with a fatty acid in presence of an alkali 
salt of a fatty acid, and a bomyl rater and 
lampbene arc thereby obtained. — G. F. M. 

Methyl sulphites of secondary aromatic aliphahc 
amines and process of making same. M. noct- 
muhl and K. Windisch, Assrs. to Farbw vorni. 
Meister, Lucius, und Brtimng. U.S.P. 1,426, 
22.8.22. Appl., 16.7.21. 

Compounds of the general formula, 
RR’N.CH..OSO.M, 

where R and R' are an aromatic and an aUpMW 
radicle respectively, and M an alkali meW, 
ammonium, arc obtain^ by condensing 
aromatic aliphatic amines of the type KK . 
with a formaldehyde-bisulphite compo^d.^ 

Pharmaceutical product. H. Weyland. H. IlaW- 
and R. Berendes, Assrs. to ®^« 7 ten^bT. vorm. 
F. Bayer und Co. U.S.P. 1,4«,430, 22.8.20. 
Appl., 8.8.21* 

Thb condensation product obtained from *7^ 
sulphur, and alnmininm chloride is a vain. 
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remedj for scAbies. It forms a dark yellow oil, 
h o. 150® — 230° C. at 3 — 5 mm, pressure. 

—a. F. M. 


Tropinemonocarboxylic acids; Process for the pre- 
Twrotion of — E. Merck, 0. Wolfes, aad H. 
Maeder. G.P. 354,696, 17.10.20 


Aldehydes; Apparatus for maJcing and separat- 

ing them from other products form^. A. A. 
Backbaus and F. B. Arents, Assrs. to U.S. 
Industrial Alcohol Co. U.8.P. 1,426,449, 22,8.22. 
Appl.) 24.6.18. 

The apparatus consists of a combination of a 
catalyser chamber, a means for passing alcohol 
vapours throp^ it to form an aldehyde and 
hydrogen, an alcohol condenser, and a means for 
separating the resulting aldehyde and hydrogen 
consisting of a scrubber, by means of which acetic 
add is brought into contact with the vapours on 
the counter-current principle. — G. F. M. 

Calcium chloride preparation; Process for prepar- 
ing a non-hygroscopic, easily soluble . Calcion 

Ges. m.b.H. G.P. 354,247, 12.4.19. 

The known pr(Kess for the preparation of digly- 
coliic acid by introducing lime into monochloro- 
aeetic acid is modified by evaporating to dryness 
the solution of calcium chioride and caicium digly- 
collate obtained. The product obtained is stable 
to changes of temperature, easily soluble, contains 
30% Ca01„ and is useful in therapeutics. A product 
developing strong alkalinity in the body is often 
required in this connexion. This can be obtain^ 
by replying part of the lime with an alkali, such 
S3 sodium hydroxide. A mixture of calcium 
chloride^ calcium diglycollate, and sodium digly- 
collate IS thus obtained, and the last-named com-* 
pound changes to sodium carbonate in the body 
and facilitates the absorption of the calcium 
chloride. — H. C. R. 

Acridine derivatives; Preparation of . L. 

Casella und Co., G.m.b.H. G.P. 354,400, 21.12.17. 
.Aliphatic aldehydes are allowed to react, pre- 
ferably in dilute mineral acid solution, with 3.6- 
diamino-lO-alkylacridininm compounds or their sub- 
stitution products. With formaldehyde at ordinary 
temperatures acridinium compounds yield products 
insoluble in water and useful for antiseptic pur- 
poses as dusting powders. If the reaction is carried 
out at 100® C, the resulting products are more 
soluble and may bo used medicinally for certain shin 
diseases. With acetaldehyde in2V'/l hydrochloric 
acid solution 3.6-diamino-lO-methyIacridinium 
chloride gives at ordinary temperatures a powdery 
dark reddish-brown condensation product that on 
drying assumes a green metallic lustre. It dissolves 
in hot water to an orange-red solution which dyes 
cotton mordanted with tannin in orange-yellow 
shades which are fast to soap, soda, and acids. If 
the condensation is effected at 100® C under a 
reflux wndenser, a reddish-brown lustrous powder 
13 obtained, which is readily soluble in water and 
dyes cotton nmrdanted with tannin various shades 
ef, red. Similar products may be obtained from 
otner acridinium derivatives on condensation with 
lormaldehyde or acetaldehyde; they ali dye cotton 
in yellow to red shades. — A. R. P. 

^typsin-Kydrochlorie acid preparations ; Process 

for making stable . A.-G. fUr Anilin-Fabr. 

6 P. 354,481, 19.2.18. 

PaEPABATioNs containing trypsin, such as Pan- 
cnatinum activum or ctbsolutum, or their com- 
I’_9Ji“ds with tannic Mid, are mixed in the dry state 
with betaine ^drochloride or betaine hydrochloride 
and impsin. The mixture retains the properties of 
jP'P®'!! even after long storage. It is useful in 
ne t^tment of diseases of the stomach and 
intestines.— H. 0. R. 


^lixthhe of acetonedicarboxylic acid, methyl- 
anunef and succinic dialdebyde is reduced in a 
neutral or faintly acid or alkaline solution; for 
example, a mixture of calcium acetonedicarb- 
oxylate, methylamine, aud succinic dialdehyde is 
acidified with acetic acid and reduced with 3% 
sodium amalgam with the addition of acetic acid 
from time to time to keep the mixture just acid. 
After acidification with sulphuric acid and removal 
of calcium sulphate, the solution is rendered 
alkaline with caustic potash and the tropine bases 
are extracted by shaking with ether. The alkaline 
solution is neutralised, concentrated, and stirred 
with methyl alcohol to precipitate salts which are 
filtered off. The methyl alcohol solution contains 
severally optically inactive isomeric tropinemono> 
carboxylic acids which can be separated only with 
great difficulty. From one of the isomers, which 
is identical with eegonine, a methyl ester, m.p. 122“ 
— 126^ C., may be obtained. When treat^ with 
benzoic anhydride in benzene solution, this yields 
a benzoyl derivative, which, after recrystallisation 
from light petroleum ether, melts at 79'=*—^ C. 
and is identical with optically inactive cocaine. 
The reduction process may be carried out in alco- 
holic or alkaline solution or with metallic sodium 
in ethereal solution but not with strongly acid 
reducing agents, such as tin and hvdrochloric acid. 

—A. B. P. 

Eiiers of tropinonedicarhoxylic acid; Preparation 

of . E. Merck, 0. Wolfes, and H. Maeder. 

G.P. 354,950, 29.6.20. 

SoiaUTzoNs of succinic dialdehyde in water, of esters 
of acetonedicarboxylic acid in alcohol, and of 
methylamine and caustic potash in water are care- 
fully mixed together and the mixture is kept cooled 
for several hours, after which the product is 
neutralised with acid and the alcohol distilled off. 
The residue is treated with ammonia and shaken 
several times with chloroform. The chloroform solu- 
tion is separated and the solvent distilled, whereby 
diethyl tropinonedicarboxylate remains behind as 
a viscous uncrystallisable oil, slightly soluble in 
water with a weak alkaline reaction and more 
readily soluble in alcohol, ether, chloroform, and 
ethyl acetate. It gives a reddish-violet coilour with 
ferric chloride, instantaneously decolorises bromine 
water and permanganate solution, and unlike 
tropinouemonocarboxylic acid esters, forms no solid 
hydrate with water. Boiling with acids yields 
troplnone, while careful saponification gives the 
ethyl ester of the monocarboxyl ic acid. — A. B. P. 

Basic aluminium salicylate: Method for the pi'e^ 

paration of . Soc. Ciiim, Usines du Rhone. 

G.P. 354,698, 29.6.21. 

Aluminium hydroxide and salicylic acid are mixed 
in molecular quantities, in presence of water; 
w'arming facilitates the reaction. The product is 
a colourless, occasionally reddish, powder, con- 
taining 25*75% Ay), and having the formula, 
C,H4(0H)C0,.AI(0H),. It is distinguished from 
the normal salicylate by its stability when heated 
with water and dilute acid. It passes undecom- 
posed through the stomach and is a remedy for 
intestinal catarrh and diarrhoea. — J. B. F. 

Colloidal suspensions' Process of producing stable 

in organic media immiscible with icafer. H. 

Karplus. G.P. 355,109, 31.6.18. Addn. to 
293 , 8 ^. 

Two colloidal suspensions prepared in accordance 
with G.P. 293,848 and 296,637 (c/. E.P. 8640-1 of 
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1915; J., 1916, 601, 828) are simultaneously or 
successively dispersed in the same organic medium. 
One of the colloidal substances is a compound of the 
magnesium or aluminium group prepared in accord- 
ance with the previous patents.-^. S. G. T. 


Acoine: Process for making clear .solutions of 

in oiL G. Hirsch. G.P. 355,121, 13.3.18. 
Acoinb (di-p-anisylmonophenetylguanidine hydro- 
chloride) is gradually added to the oil heated to its 
boiling point in such a way that the acoine does not 
come in contact with the walls of the containing 
vesfiel. The oily solution is used as a dispersing 
medium for in&oluhle mercury salts to allow of the 
painless incorporation of the latter in the human 
body. — H. C. R. 


Serum and lymph preparations; Process for making 

stable . L. Cassella und Co., G.m.b.H. G.P. 

355,415, 21.11.19. 

The raw material is treated with acridine dyestuffs. 
For example, in the preparation of small-pox 
vaccine, the raw lymph is mixed with 3 — 5 times 
the quantity of a sterilised 1% solution of 3.6-di- 
amino-lO-methylacridinium chloride (Neutra-trypa- 
flavine), and is then worked up in the usual manner. 
Tlie trypaflavine lymph is distinguished from 
glycerol lymph hy its green colour and its fluidity. 
The preservative power of the acridine dyestuffs is 
greater than that of glycerol or of the phenols 
usually employed. The action of sera and lymphs 
is not in any way affected by acridine dyestuffs, 
which, not being poisonous, are incapable of pro- 
ducing any harmful effects. — H. C. R. 

Ethyl alcohol; Production of from acetylene 

or ethylene. W, Karo. G.P. 356,175-6, 16.3.19, 
and 19.9.30. 

Ethtlenb or acetylene, mixed with hydrogen and 
oxygen and sufficient inert gas to render the mixture 
non-explosive, is passed over a catalyst consisting of 
a mixture of two or more finely divided metak on a 
suitable carrier, one metal at least being of the 
platinum group and one a less noble metal, such as 
copper, nickel, or iron. If the hydrocarbon is 
purified by passing it through solutions of copper 
sulphate in sulphuric acid and of bichromate in 
sulphuric acid no dilution with inert gas is neces- 
sary. By passing a mixture of 2 vols. of ethylene, 
2 vols. of hydrogen, 1 vol. of oxygen, and 1 vol. of 
nitrogen or of 2 vols. of acetylene, 4 vols. of hydro- 
gen, 1 vol. of oxygen, and 1 vol. of nitrogen over la 
nickel-palladium catalyst at 100° C., a yield of 12% 
of alcohol in the former and 8 — 10% in the latter 
case is obtained. — A. R. P. 

Acetaldehyde: Process of manufacturing . 

H. W. Matheson. Reissue No. 15,434, 22.8.22, of 
U.S.P. 1,384,842, 19.7.21. Appl., 5.5.22. 

See E.P. 132,557 of 1918; J., 1919, 845 a. 

Vinitroglycol and its homologues; Process for the 
preparation (ff * H. Oehme, Assr. to The 

Chemical Foundation, Inc. XJ.S.P. 1,426,3X3, 
15.8.22. Ippi., 27.6.19. 

See G.P. 338,056 of 1918; J., 1921, 640 a. 

Amines. E.P. 184,284. See III. 

Mercury. 356,507. See \"II. 

Adds from distiUery waste. U.S.P. 1,426,467. 
See XVra 


m-PHOTOGBAPHlC HATEfilALS m 
PROCESSES. 

♦ 

Photographic emulsion; Theory of the characteristic 

curve of a . F. C. Toy. Phil. Mag., 1922.. 

44, 352—371. 

The relation between the number of silver halide 
grains made developable and the light intensity has^ 
been studied for a number of grain sizes. The 
curves obtained by plotting the percentage of grains 
made developable against the log. of the intensity 
of light possess the characteristic S, shape only for 
the grain size of 0‘98/i*. Larger grains give curves 
in which the first point of inflexion is absent. A 
theory of the photographic plate is based on these 
resuilts. The halide grains are assumed to contain 
sensitive nuclei, which are capable of change under 
the action of light in such a way as to become 
developable. These nuclei are produced during the 
precipitation and ripening of the emulsion and are 
not composed of silver halide. They are distributed 
throughout the grains according to the laws of 
chance, some particles possessing severa^l nuclei. 
Those in the Larger grains appear to be the more 
sensitive. Svedberg’s assumption regarding the 
similarity of the lijit-sensitive material in large 
and small grains is not in agreement with the ex- 
perimental facts in the case of a fast emulsion. 

— W. E. G. 

Photographic emulsions; Mutual infection of con- 
tiguous sUver halide grains in . A. P. H, 

Trivelli, F. L. Righter, and S. E. Sheppard. 
Phot. J., 1922, 46. 407-410. 

* The authors claim to show that in the case of an 
emulsion containing flat, polyhedral grains, the 
individual grain is not the photographic unit, but 
that the grains are capable of mutually infecting 
each other. In the case of a clump of two or more 
grains, if one grain is reducible, the whole clump 
develops completely as a unit. This is in direct 
conflict with the results obtained by Svedberg (J., 
1923, 348 a) with spherical grains, and it is sug- 
gest^ that the spherical grains and the flat, poly- 
hedral grains represent two extreme cases. 

— W. C. 

Photochlorides and colloidal silver; Colour of . 

K. Schaum and T. Marx. Eolloid-Zcits., 1922, 
31. 64—70. (0/. J., 1921, 661 a.) 

A METHOD of determining the real colour of colloidal 
particles is described, and using this method it is 
shown that the faintly reflecting red particles of 
colitoidal silver are in reality yellow, the red colour 
being due to a colour contrast with the many green 
particles also present. The colour range obtained in 
photographic intensification may be completely re- 
versed in photographic reduction as follows : a blue 
silver so>l is mixed with an equal volume of a 10% 
gelatin solution and allow^ to set, then a concen- 
trated solution of ammonia, potassium cyanide or 
sodium thiosulphate is poured on it and allowed to 
diffuse. After several days the following range of 
colours is observed commencing at the top of the 
tube: colourless, yellow, orange, red, reddi^-violet, 
bluish-violet, and blue. Siilver sols of various 
colours may be produced by the addition of definite 
amounts of magnesium sulphate, ammonium chlor- 
ide, sodium chloride, or potassium sulphate. Thus 
with a yellow silver sol, 0*10 c.c. of N /2 magnesium 
sulphate gives an orange sol, 0*20 c.c. red; 0‘25 c.c. 
purple; 0*30 c.c. reddish-violet; 0*50 c.c. bluish- 
violet, and 1*50 c.c. blue. — J. F. S. 


Patents. 

Photography; Process of producing multicoloured 

screens for . I. Kitsce. U.S.P. l,426,99o, 

22.8.22. Appl., 17.1.19. 

Fioueationb are produced on the gelatinous sub- 
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stratum of a moving picture film by meana of a 
coloured alooh«Iic solution containing a diaaolved 
resin, and the interspaces between these figurations 
are coloured with the aid of a dye insolhble in 
ailcohol. By this means a multicoloured screen in- 
tegral with the moving picture film is obtained. 

— W. C. 

penoprussiate paper; Manufacture of . E 

Bertsch. G.P. 354,388, 16.10.20. Addn. to 
320,981 (J., 1920, 676 a). 

A SIMPLE acid salt is added to the emuSsion in 
addition to exrass of normal alkali oxalate. The 
advantages claimed are quicker printing and that 
the paper remains yellow for a longer time. — \V. C. 

XXlL-^EXPLOSIVES; MATCHES. 

yifrocelluloit; Some cliangeg undergone by , 

A. Angeli. Z. ges. Schiess- u. Sprengstoffw., 
1922, 17, 11^115. 

The action of pyridine on collodion-cotton (12% N) 
was studied with the object of elucidating the 
changes undergone by the basic organic stabilisers 
usually added to nitrocelluilose and nitroglycerin 
powders. “Hie nitrocotton was extraordinarily 
easily gelatinised by the pyridine, forming a very 
viscous liquid which, however, rapidly lost its 
viscosity and in a few days had the appearance of 
ordinary pyridine. On adding water to the solu- 
tion a white resinous mass was precipitated which 
tenaciously retained the smedl of pyridine even after 
solution in sulphuric acid. Tne white poivder 
obtained represented 80% of the weight of collodion- 
cotton nsed, was easily soluble in acetic acid, soluble 
in ailcohol, but almost insoluble in ether and 
Wnzene. It burnt much more slowly than the 
original nitrocotton. Its nitrogen content varied 
between 9% and 10%. The substance was similar to 
that obtained by Berl and Fodor (J., 1910, 978, 
1083) by the action of alkali hydroxides or carbon- 
ates on very dilute solutions of nitrocelli^loee in 
alcohol and ether. Heated in a glass tube the 
substance began to turn brown at 165° C. and 
became almost black at 250° C. An alcoholic soHu- 
tion of the substance when poured into water gave 
a very stable opalescent colloidal solution, which 
was coagulated by sodium chloride, ammonium 
sulphate, or gelatin, but gave no precipitate with 
aqueous tannin. The substance reacts readily with 
phenylhydrazine. Paper saturated in dimethyl- 
aminoazobenzene after a short time becomes 
intensely red in colour when subjected to the action 
of the wet compound, showing the development of 
an acid reaction. This is attributed to the vola- 
tilisation of the pyridine or the hydrolysis of the 
pyridine salt by water. The use of weak organic 
bases as stabilisers for nitrocottons is considered 
objectionable on account of the possibility of the 
production of acidic products through hydrolysis. 
Diphenylamine leinains present as such in nitro- 
cottons much longer than other organic bases. This 
may be due to it being such a w^eak base that it is 
only capable of reacting with nitrous acid to form 
the nitrosamine. — H. C. R. 

Smokeless powders; Testing for acidity. A. 

Angeli. Z. ges. Schiess- u, Sprengstoffw., 1922, 
17, 115—116. 

propellant is finely divided, suspended in i 
water, and treated with a few drops of a 0’2% solu- j 
tion of dimethylaminoazobenzene. If no acids are | 
present the particles of propellant remain of a 
lemon-yellow colour. In cases where acidity has 
developed they are coloured a more or less intense 
The liquid in which Uie propellant is sus- 
pended remains in either case entirely oolourlees. 

— H. C. R. 


M^cury oxycyanide; Explosibility of . H. 

Kast and A, Haid. Z. ges. Schiess- u. Spreng- 
stoffw., 1922, 17, 117. 

Mebcvhy oxycyanide blackens and gives off smoke 
without flame on being strongly triturated in a 
porcelain mortar. It decomposes when struck by a 
2 kg. weight falling 40 cm., and explodes with a 
similar weight falling 60 cm. With a 10 kg. weight 
the heights are 10 cm. and 16 cm. respectively. It 
is therefore more sensitive than gunpowder and 
picric acid and less so than tetryl. Ignited by a 
flame or red hot substance it burns with a pale red 
flame, but cannot be ignited by the sparks from 
pyrophoric cerium alloys. Its rate of burning in 
the open is greater than that of tubular smokeless 
powder but much less than that of gunpowder. It 
ignites at 170° C. in a bath of Wood’s metal. 
Tested in the Trauzl block it gave an increase of 
volume of 10 c.c. without correcting for the 
detonator used. Assuming decomposition accord- 
ing to the formula Hg(CN)j,HgO=2Hg-j-C-l-CO-f- 
N^a+64‘5 cals., the gas evolved per kg. is 1^ I., heat 
per kg. 138 cals., temperature of explosion 2620° C., 
and specific energy 2090 kg.-litres, these figures 
being considerably less than those accepted for gun- 
powder. — H. C. R. 

Patents. 

Ammonium perehioraie explosives; Process for 

making easily cast . Chem. Fabr. von Her- 

den A.-G. G.P. 306,370, 2.9.17. 

Ammonium perchlorate is mixed with nitrates of 
nitrogenous bases, especially ammonium nitrate, 
and salts of fatty acids or hydroxy-fatty acids, free 
hydroxy-fatty acids, amides of aliphatic carboxylic 
acids, sulphuric esters, and where necessary dibydr- 
oxy benzenes, aromatic hydroxy-acids and sulphonic 
acids or their salts. In addition to being easily 
cast these explosives are characterised by giving 
Kttle noxious vapour on explosion when the com- 
pounds mixed with the perchlorate are in the form 
of alkali salts. — H. C. R. 

Shells; Process for filling projectiles such as — 
with an explosive mixture consisting mainly of 
ammonium nitrate and charcoal, therein Chem. 
Fabr. in Mannheim. G.P. 310,1^, 9.9.17. 

The oxidising agent is melted alone and the char- 
i coal is stirred into the melt, preferably in a vessel 
other than that used for meilting the first consti- 
tuent, e.^.j in a measuring vessel containing exactly 
the charge for one shell, and provided with heating 
and stirring arrangements. The charcoal mixes 
better if it is previously briquetted, the binding 
material used being ammonium nitrate. In this 
way shells may be rapidly and safely filled with a 
very effective explosive. — H. C. R. 

Explosive and propellant ; Process for preparing an 
from ammonium nitrate and nitrates, oxal- 
ates, and similar salts of ammonium and amines. 
Verein Chem. Fabr. in Mannheim. G.P. 334,547, 
8.12.16. 

The mixture is liquefied and re-solidified in a homo- 
geneous or nearly homogeneous condition. For 
example the solvent is rapidly evaporated from a 
solution of the components by allowing the concen- 
trated solution to flow over steam-heated rolls, from 
whi<^h the solidified mass may be removed by 
scrapers. Alternatively the constituenta may bp 
melted together at as low a temperature as possible 
and the melt rapidly cooled.— H. C. R. 

Match composition. M. Pohl. G.P. 347,120. 
30.5.20. 

The addition of lignite to a mixture of potassium 
chlorate, sulphur, day, binding materials, and fil- 
ling materials, is proposed. — iT C. R. 
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Xm-AHALTSIS. 

Stdlagmometer and stagonomettr ; A new . 1. 

Traube. Biochem. Zeila., 1923, 134, 476. 

Thb etalagmometer described preriotisly (J., 19^, 
121 a) is not BOitable for measurements of Tiscoai- 
ties. — H. K. 

Awdysis; Sefractom^trie and interferometric quan^ 

titative . I. Becka. Z. physiol. Chem., 1922, 

121, 288—299. 

The author has extended the observations of de 
Crinis on the use of the refractometer for the 
analysis of solutions so as to make it more generally 
applicable. He also describes the use of the inter- 
ferconeter for more dilute solutions. The experi- 
ments have special reference to urine analysis. 

— H. K. 

Jon concentration measurements; Application of 

to the control of industrial processes. £. A. 

Keeler. J. Ind, Eng. Chem., 1922, 14, 395 — 398. 
Several forms of electrodes are described which are 
suitable for industrial work and examples are given 
of the application of the hydrogen-ion method to 
the control of neutralisation processes in the case 
of such materials as pineapple juice, tooth pastes, 
beet sugar juice (carbonatation process), wooA scour- 
ing liquor, tanning liquors, boiler feed water, etc. 

— W. P. S. 

Seat of combustion of benzoic acidf sucrose, and 
naphthalene. W. Swietodlawski and H. Stare- 
zewska. Bull. Soc. 'Chim., 1922, 33, 654—^7. 
PuETHBR experiments have been made in order to 
obtain standard values; the results are in accord 
with those of Dickinson (J., 1915. 411). The most 
probable value for the heat of combustion of benzoic 
acid, which is recommended as standard, is 682:1 
cals, per g. in air, at 15® C., or 6318 cals, per g. 
in vacuo. ((?/. J., 1922, 328 b.>— H. J. E. 

Osmium; Secovery of from microscopiccd pre- 

parations. O. Boese and H. von* Wartenberg. 
Z, wiss. Mikros., 19^, 38, 346—349. Chem. 
Zentr., 1922, 93, HI., 119. 

The material is saponified with caustic potash, 
evaporated, and the soap fused with potassium 
nitrate in a nickeS crucible. The melt is treated 
with water, and nickel sulphate solution added. On 
standing nickel hydroxide, part of which becomes 
oxidised to the hydrated peroxide, settles out carry- 
ing with it the osmium. The precipitate is filter^ 
off, and the precipitate and filter transferred to a 
250 c.c. flask fitted with a grouud-in dropping 
funnel and provided with a drain tube. The pre- 
cipitate is treated with a mixture of chromic and 
sulphuric acids and kept warm. The contente of 
the flask are then steam distilled, and a solution of 
pure osmium tetroxide is obtained. An iron crucible 
cannot be used because too much iron passes into 
solution during fusion producing an inconvenieut 
amount of hydroxide. In the authors* experiments 
70% of the osmium was recovered. — J. B. F. 

Mtcro-analysis of mixtures with social reference to 
organic ultimate analysis. A. Benedetti-Pichler. 
Z. anal. Chem,, 1922, 61, 305—331. 

The application and advantages of microchemical 
methods of analysis are deacrn)ed; the importance 
of obtaining a representative sample for analysis is 
emphasised and limits of error are discussed. 

— W. P. S, 

Isotopes of lead; Chemical metivod of separating 
— . T, Dillon, R. Clarke, and V. M. Hincby. 
Sci. Proc. Royal Dublin Soc., 1922, 17, 63—67. 
Taeap chloride recovered from residues from the 


* 4^ - Jit 

manufacture of mesothori^ has been made to 
react with magnesium ethiodide according to the 
equati^ : 

2Pbai,^4MgCaH,I= 

Pb(O.HJ,-l-2MgCl,+2MgI,+Pb, 

and the atomic weight of the lead in the tetraethyl 
compound and the metal lead determined. 
values i07'l and 207*4 were obtained, indicating 
that the isotopes of lead react differently with mag. 
nesium ethyl iodide and showing the possibility oi 
separating the isotopes by this reaction. — J. p. g 


Oxygen in organic compounds; Determination oj 

. H. ter Meulen. Rec. Trav. Chim., 1922 

41, 509-^14. 

The substance to be analysed is heat<^ in a current 
of pure dry hydrogen and the resulting gas passed 
over reduced nickel, the water produced being col. 
lected and weighed. The results appear to he 
accurate when proper precautions are taken. ^ 
hydrogen is washed in permanganate solution, 
dried in sulphuric acid, freed from traces of oxygen 
by passing over heated platinised asbestos and then 
over calcium chloride. It is then brought into con- 
tact with the material to be analysed (0*1 — 0*2 g, 
heated in a platinum boat contained in a quartz 
tube) and passed over finely divided nickel w&h ig 
maintainea at a bright red heat, afterwards being 
brought into contact with nickelised asbestos heated 
to 350® — 400® C, in a spiral hard glass tube. It is 
in the spiral tube that the transformation into 
water occurs and the product is then passed througli 
cakdum chloride tubes, and finaUy through a soda- 
lime tube to collect any carbon dioxide that has 
escaped reduction. The method is not applicable to 
substances which contain halo^ns or sulphur, which 
act as catalyst poisons, nor is it available in the 
case of nitrogenous substances, as the ammonia 
formed on hydrogenation is retained by the calcium 
chloride. — H, J. E. 


Schiff's solution; A modified — - [/or detection of 
aldehydes^. E. Wertheim. J. Amer. Chem. Soc,, 
1922, 44, 1834r-1835. 

A SOLUTION of rosanilin© hydrochloride (0*005 g.) in 
hot water (50 — 100 c.c.) is filtered, if necessary, 
diluted to 300 c.c., and cooled with running water. 
Sodium hydrosulpnite (6 g.) is added to the cooled 
solution. The salt dissolves completely in a few 
minutes, after which the solution is ready for use. 
If it is boiled for 1 min. (not longer) it first becomes 
red and subsequently almost colourless. It may then 
be heated in testing for aldehydes in order to hasten 
the test. Used in this manner the solution gives 
the aldehyde test in about half the time required 
for the ordinary Schiff’s test, although without 
heating it usually requires a little lon^r time than 
the customary Bchiff^s solution. Special precautious 
in preserving it are unnecessary. — H. W. 


Soemoglobin; Colorimetric determination of ' 
with especial reference to the production of 
stable standards. E. H. Terrill. J. Biol. Cheiu^ 
1922, 53, 179—191. 

Two modified methods for the preparation of acid 
haematin standards are describe. A concentrated 
stock solution is prepared by removing the sei^m 
from defihrinated or oxalated bloody adding water, 
acidifying, filtering, and concentrating by means oi 
an electric fan. I^e second method yields 
hsematin protein powder which is quite stable i 
the dry state and forms clear solutions 
and in N/10 HQ. In estimating hsemo^obiD, tM 
laking of the blood with water prior to acidmcatiou 
is recommended. Direct acidification produo^ » 
turbidity which leads to high lesults when a cie.i‘ 
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Heat should not he employed 
o develop maximum colour as this again prMuces 
1 , turbidity^ — 8. 

Suspended matter in gaees; Determination^f 

hv collection on filter paper. 8. H. Kats and 
G. W. Smith. Gas World, 1922, 77, 160—161. 
jgTgft icTN ATfQya were made of the efficiency of filter 
)aper for the removal of tar (tobacco smoke) ^om 
lir the tests being carried out in a ** tar camera 
j/ 1918> 475 b), and the determination of tar 
'}resent before and after filtering made by means of 
be Tyndall effect. 'Hie filtering efficiencies of single 
beets of filter paper supplied with the apparatus 
tanged from 63 to 90%. 'Hie efficiencies of higher 
wade filter papers were greater than 90%. Four 
layers of filter paper retained all tar. For qnanti- 
bative determinations the paper should be dried and 
treighed between clipp^ watch glasses. A period 
t)f two hours drying in vacuo should be allowed 
before weighing, followed by a further drying for 
one hour and check weighing. Quantitative results 
ody can be obtained by comparison of the tar filter 
ffith a colour chartj the average error, in the present 
experiments, ranging from 38 to 57%. — J. B. G. T. 

See also pages (a) 738, Ultimate analyiis of coal 
(Parr) j Fusihuity of coal ash (Fieldner and others). 
739, Iron oxides for gas purification (Gemmell). 745, 
and cotton (Heermann and Sommer). 746, 
Degree of digestion of uyood pulp (Roschier). 750, 
iceione in ammonia (Bougault and Groe); Lime 
(Holmes and Fink). 751, Hydrogen peroxide 
(Isaacs). • 761, Tin and antimony in red brass 
(Miick). 762, Tin alloys containing iron (Welwart) ; 
Uranium in eamotite (Scott). 769, Unsaponified 
fat in soap (Hagen). 773, Tannirw (Korner and 
Bosshard) ; Tannin analysis (Poliak, also Kubelka 
and Berka). 777, Starch and iodine .(Von Euler 
and Landergren). 779, Carbon dioxide in self' 
raising fiouT (Jacobs). 780, Separating proteins 
etc. (Rakuflin) ; Hydrogen sulphide evolved by foods 
(Kohman). 781, Theobromine and caffeine 
(Schaap). 782, Alkaloids and Vitaliis reaction 
(Ha^y); Colchicir^ (Davies and Grier). 7^, Cre- 
atinine (Pfizenmaier and Galanos): Grgonic bases 
(Pauly and Ludwig), 785, Formaldehyde (Kiihl). 
789, Acidity of smokeless povcders (Angeli). 

Patents. 

Calorific value of gas; Method of and apparatus for 

measuring the . J. S. Withers. From E. R. 

Lanphier. E.P. 184,025, 6.7.21, 

Gas is burned in a Bunsen burner, previously 
adjusted to burn completely a gas of known calorific 
value. A sleeve threaded on the burner tube and 
controlling the admission of primary air to the 
burner is adjusted until the luminous tip of the 
flame just disappears. The calorific value is then 
read by means of a micrometer head, provided on 
the upper end of the sleeve and moving over a 
scale of calorific values engraved on the burner tube. 

® T n nn 


Analysts and recording [o/ the volumetric composi- 

fton] of gases • Apparatus for the . A. G. 

Bale. E.P. 184,279, 12.6.21. 

Gas is continuously drawn through a gas analysis 
apparatus by means of a water ejector, and an 
oscillating element moving in a cylinder traps a 
definite volume of gas from the stream and f<yces 
it through an absorbing liquid to the recording 
vessel, such as a float cham^r in which hangp an 
oil-sealed metal float which rises to a height propor- 
tional to the volume of gas passing into the float. 
The rise or fall of the float operates a pen 
i^echanism. A U-tube water g^ge connected with 
the main gas pipe wrves to indicate the cleanliness 
of the pine line and soot filter employed. 

— J. S. G. T. 


Patent list. 


The da^ given m this list ere. in the case of AppUce- 
^ns for PetenU. those of epplicetion. and in the oeee of 
^mplete. Speoi^e^ons accepted, those of ths Official 
Joani^ ya which the acceptance is annonii<^. Complete 
ppeoincMion s .thus odverused as accepted are open to 
inspectmn at the Patent Office immediately, and to opposi- 
tion within two months of the date idven; they are on 
^e at Is. each at the Patent Office, Sale Branch. Quality 
Conri Chancery Lane, liondon. W.C. 2. 15 days after the 
date given. 


I.— GENERAL; PLANT; MACHINERY. 

AppracATiONs. 

Blair, and Blair, Campbell, and McLean. Conoen- 
trating liquors to high densities. 25,421. Sep. 20. 

Bregeat. Recovery of volatile solvents. 25,711. 
Sep. 22. (Fr., 21.7.22.) 

Chemical Engineering Co., and Spensley. Pro- 
ducing intimate mixtures of substances and obtain- 
ing chemical products therefrom. 24,897. Sep. 14. 

Dempster and Sons, and Toogood. Regenerator 
furnaces. 24,743. Sep. 13. 

Galloway, Gibson, and Judson. Pipes for use 
when immersed in chemical liquids. 24,974. Sep. 15. 

Greaves. Filtration or drainage of granular 
material. 24,649. Sep. 12. 

Johnson (Badische Anilin u. Soda Fabr.). Means 
for heating gases under pressure. 25,477. Sep. 20. 

Klug. Apparatus for removing suspended par- 
ticles from gases. 24,822 and 25,050. Sep. 13 and 15. 

Mangiameli. Mixing gases under pressure. 
24,603. Sep. 11. 

Parodi. Purifying distillation apparatus. 24,702. 
Sep. 12. (Fr., 21.9.21.) 

Povey. Machines for disintegrating or emulsify- 
ing materials. 25,436. 8ep. 

l^nton. Filter presses. 25,577. Sep. 21. 

Soward. Furnaces. 24,907. Bep. 14. 

Complete SpBcincATioNa Accepted. 

10,704(1921). Reid. Furnaces. (185,784.) Sep. 27. 

12,220 (1921). Jewell. Stills. (185,451.) Sep. 20. 

12,659 (1921). Greenwood, and Carr and Co. 
Apparatus for baking and drying substances at 
high temperatures. (185,460.) Sep. 20. 

13,411 (1921). Pennell. Filtration of turbid 
water or liquid. (185,796.) Sep. 27. 

15,884 (1921). Buxton and Buxton. Rotary 
multiple drying cylinder. (185,823.) Sep. 27. 

16,^4 (1921). Aktiebol. Cellulosa. See Y. 

17,203 (1921). Blair, Campbell, and McLean, and 
Ferguson. Evaporators and distilling apparatus. 
(185,873.) Sep. 27. 

17,395 (1921). Plauson’s (Parent Co.), Ltd. 
(Plaueon). High speed disintegrators. (1^,878.) 
Sep, 27. 

^,242 (1921). Hutchins. Making emulsions. 
(185,618.) Sep. 20. 

28,602 (1921). Monkbridge Iron and Steel Co., 
Eitson, and Brown. Furnaces. (185,668.) Sep. 20. 

3l,9(fe (1921). Prym. Filling bodies for al^rp- 
tion and reaction towers. (185,681.) Sep. 


II._FUEL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. 

Aguillon. Recovering benzol contained in gas. 
25,377. Sep. 19. 

Breisig. Gasifying bituminous fuel. 25,378. 
Sep. 19. 


vur A. 


[Oct. l6, 1922. 



Broadhead, and Dempster an& Sons, Manu- 
facture of gas. 24,961. Sep. 15. 

Day. Extracting hydrocarbon oil material from 
oil-bearing earthy material. 25,211. Sep. 18. 

Evans, and South Metropolitan Gas Co. Manu- 
facture of smokeless fuel. fe,231. Sep. 18. 

Johnstone. Purification of lubricating etc. oil. 
24,981. Sep. 15. 

Neath. Manufacture of gas from coal and oil. 
25,790. Sep. 23. 

Quick. 25,429. See XII. 

Roots. Gas-generator. 25,140. Sep. 16. 
Sutcliffe. Apparatus for distilling carbonaceous 
substances. 24,624. Sep. 11. 

Sutcliffe. Briquetting fuel etc, 25,731. Sep. 22. 
Wilson. Synthetic coal. 25,649. Sep. 22. 

CoUPLXTE SpECU'ICATIOXS ACCEPTED. 

7747 (1921). Goold (Universal Oil Products Co.). 
Production of cracked petroleum oils. (185,439.) 
"Sep. 20. 

8723 (1921). Low Temperature Carbonisation, 
and Davidson. Retorts for distilling coal and other 
carbonaceous substances. (185,778.) Sep. 27. 

10,084 (1921). Plauson’s (Parent Co.), Ltd. 
(Plauson). Manufacture of oily pastes or emulsions 
from mineral and other oib. (185,779.) Sep. 27. 

10.230 (1921). Cox, Kerr, and Baty. Gas purifi- 
cation. (185,780.) Sep. 27. 

10,692 (1921). Meyer zu Eissen and Kiederich. 
Increasing the consistency of hydrocarbon oils and 
other oils and fats. (185,782.) Sep. 27. 

12^75 (1921), Woodall, Duckham, and' Jones, 
and Duckham. Carbonising fuel in vertical retorts. 
(185,461.) Sep. 20. 

15,363 (1921). Piron. Recuperative coke-ovens. 
(185,811.) Sep. 27. 

15,458 (1921). Klee. Apparatus for determining 
the fiash point of oils etc. (185,314.) Sep. 27. 

17.230 (1921), Deutsche Petroleum A.-G., Kacser, 
and Bauer. Retorts for distillation. (165,724.) 
Sep. 27. 

17,879 (1921). Murray. Manufacture of car- 
buretted water gas, blue water gas, methane- 
hydrogen, and producer gas. (185,^7.) Sep. 27. 

22,803 (1921). Jensen (Stone). Oil-cracking 
process and apparatus. (185,624.) Sep. 20. 

23,856 (1921). Niece, Cracking hydrocarbons. 
(185,632.) Sep, 20. 

27,626 (1921). Climie. Gas-producers. (185,980.) 
Sep. 27. 

32,546 (1921). Yeadon. System of low-tempera- 
ture carbonisation. (185,684.) Sep, 20. 

32,915 (1921). Healy. Gas-producers. (185,685.) 
Sep. 20. 

III.— TAR AND TAR PRODUCTS. 
Applicatioxs. 

Aguillon. 25,377. See II. 

Barrett Co. Manufacture of aromatic hydro- 
carbons. 24,727. Sep. 12. (U.S., 14,11.21.) 

Pellegrini and Foma. Manufacture of acid h 
( aminonaphtholdisulphonic 1.3.6.8). 25,351. Sop. 19. 
(Ital., 12.12.21.) 

Thompson (Atack). Manufacture of anthra- 
quinone and derivatives thereof. 24,753. Sep. 13. 

XV.— COLOURING MATTERS AND DYES. 
Applicatioxs. 

Carpmael (Bayer u Co.). Manufacture of inter- 
mediate products and their application for dyeing. 
2^20. Sep, 16. 

Durand et Huguenin Soc. Anon. Manufacture 
4)f products for dyeing etc. textile fabrics. 24,602. 
Sep. 11. (Fr., 16.9.21.) 


Imray (Chem. Fabr. Grieaheim^le Man, 

facture of monoazo dyestaffs. 25,232. Sep. 18. 

Johnson (Badische Anilin u. Soda Fahrik) 
Manufacture of vat colouring matters. 25 12i ’ 
25,209, and 25,362. Sep. 16, 18, and 19. ’ ’ 

Complete Specieicationb Accepted. 

17,630 (1921). British Dyestuffs Corp., Baddilev 
Payman, and Bainbridge. Manufacture of direct 
dyeing cotton colours. (185,880.) Sep. 27. 

21,852 (1921). British Dyestuffs Corp., Green 
Saunders, and Bate. Manufacture of triarji 
methane colouring matters. (185,612.) Sep. ii, 


V.— FIBRES; TEXTILES; CELLULOSE; 

PAPER. 

Applications. 

Bernini. Testing woollen and silk materials 
24,870. Sep. 14. (Ital., 27.5.22.) 

British Cellulose and Chem. Manuf. Co., anil 
Dreyfus. Manufacture of artificial filaments, 
threads, etc. 25,694. Sep. 22. 

Hunt, and Hunt, and Moscrop. Boiling kiers for 
textile fabrics. 25,763. Sep. 23. 

Complete Specifications Accepted. 

6897 (1921). Du Pout de Nemours and Co 
Cellulose ester coiupositions. (166,439.) Sep. 27, 

7077 (1921). Rfltgerswerke A.43., and Teici- 
mann. Dissolution of wood and other vegetable 
cellulosic material. (160,467.) Sep. 27. 

7135 (1921). Cross (Technochemia A.-G.). Prt. 
liminary treatment of cellulose intended for the 
manufacture of viscose. (185,433.) Sep. 20. 

7569 (1921). Little. Production of cellulose 
esters. (161,564.) Sep. 27. 

15,959 (1^1). Maclennan. Preparation for 
cleansing and sterilising fabrics etc. (185,828.) 
Sep. 27. 

16,394 (1921). Aktiebol. Cellulosa. Apparatus 
for evaporating and dry distilling waste liquors 
from pulp mills and similar liquors. (165,7211 
Sep. 20. 

16,730 (1921). Govaerts and Dryepondt. Treat- 
ment of ramie, flax, hemp, etc. to produce fibre 
ready for spinning. (185,8^.) Sep. 27. 

27,439 (1921). British Thomson-Houstuii Co. 
(General Electric Co.). Manufacture of indurated 
materials from woven fabrics. (185,662.) Sep. 20 

18,934 (1922). Little. Cellulose derivative^ and 
process of preparing same. (182,820.) Sep. 27. 


VI.-BLE.4CHING; DYEING; PRINTING; 
FINISHING. 

Applic.iiions. 

Carpmael (Bayer u. Co.). 25,120. See IV. 
Durand et Huguenin. 24,602. See IV. 
Plauson's (Parent Co.), Ltd. (Plauson). Dytiiig 
24,746. Sep. 13. 

Complete Specification Accepted. 

16,223 (1921). Reichelt. Production of a liqnj^ 
washing blue and bleaching preparation. (176,747.) 
Sep. 27. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Barron, Halliwell, and Hindley. Manufacture of 
a highly concentrated aqueous solution of aW' 
minium acetate. 25,742. Sep. 23. 
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CoMPLBTE Specification H^GIFTED. 

19,340 (1921). British Thomson-Houston Oo. 
(General Electric Co.). Coating materials and 
methods of forming same. (185,910.) Sep. 27. 

XIV.— INBIA-RCBBEB; GUTTA-PEKCHA. | 


Applications. 

Bateman. Rubber solutions or cements. 25,229. 
Jep. 18. 

Bigger and Falls. Rubber substitutes. 25,431. 
3ep. 20. 

Schidrowitz. Manufacture of rubber. 24,950. 
3ep. 14. 

V XV.— LEATHER; BONE; HORN; GLUE. 

•>» APPLIC-ATION. 


Duckworth. Treatment of skins. 25,275. Sep. 19. 
(Australia, 28.9.21.) 

Complete Specification Accepted. 

19,841 (1921). Collard. Eitraction of gelatin. 
(166,896.) Sep. 20. 


XVI.— SOILS; FERTILISERS. | 

Application. 

Asahi Glass Co., and Igawa. Application of 
illoidal magnesium silicate as a forcing agent of 
lanure. 25,538. Sep. 21. 


XVII.— SUGARS ; STARCHES; GUMS. 
Complete Specification Accepted. 

9151 (1922). Jacobs (Jacobs). System of pan 
boiling in sugar manufacture. (185,707.) Sep. 20. 


XrX.— FOODS: WATER PDRIBT&illON 
SANITATION. 

Applications. 

Board and Gills. Rubbing-plate for milk-dryini. 
machines. 25,474. Sep. 20. ‘ “ 

Carpmael (Chem. Fabr. Weiler-ter Meer). Manu. 
facture of insecticides. 24,939. Sep. 14. 

Elrod. Sewage disposal plant. 24,672. Sep. 12 
Hartley and Hartley. Purification of sewaee 
Ste5^8. Sep. 20. 

Hoare. Manufacture of milk products. 21.896 
Sep. 14. 

Sawada. Cleaning rice grain. 24,924. Sep. u, 
(Japan, 27.9.21.) 

Complete Specletcations Acoeptedi 
9776 (1921). Green. Purification of sewage by 
treatment in centrifugal separators. (185,444) 
Sep. 20. ' 

13,411 (1921). PenneU. See I. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Calvert. Treatment of alcohols. 25,803. Sep. 23, 

Goldschmidt and Neuss. Manufacture of conden- 
sation products. 25,489. Sep. 20. 

Complete Specifications Accepted. 

14,986 (1921). Meister, Lucius, u. Briining. 

Manufacture of methylsulphites of secondary 
aromatic-aliphatic amines. (164,002.) Sep. 20. 

19.536 (1921). Imray (Soc. (jhem. Industry in 

Basle). Manufacture of amino-alcohols of the 
quinoline series. (185,913.) Sep. 27. 

21,567 (1921). Meister, Lucius, u. Briining. 

Manufacture of aliphatic dialkylaminoalkyl com- 
pounds. (167,781.) Sep. 20. 

14.537 (1922). Meister, Lucius, u. Briining, 

Manufacture of sulphonic acids of the 2.3-osj- 
naphthoic acid arylides. (183,428.) Sep. 
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L-«EHEBAL: PLAHT; HACHINEBT. 

Maximum temperatures [developed in ckemicdl 
reactio’M, c.Q., eomhuttion^ Itapid calculation 

of » G. G. Brown. Chem. and Met. Eng., 

1922, 27, 497—600. 

Teib maximnm temperature developed in a chemical 
reaction may be calculated by the graphical 
method, by trial, or algebraically. The last-named 
method depends upon the solution of a quadratic 
equation which may be conveniently solved either 
graphically or by use of the elide rule. The various 
methods are described. — J. S. G. T. 

Colloids; Theory of the mechanical synthesis of 

“. P. Sekera. KoUoid-Zeits., 1922, 31, 137 — 

147. 

Thb theory of the production of colloids in 
Plauson’s colloid mill is brieity as follows: The 
mechanical grinding process bursts the active 
molecular compounds in the interior of the solid 
substance and produces particles of colloidal 
dimensions. The residual vailencies, active at the 
surface of these particles, tend to cause an aggrega- 
tion of the particles, so that secondary to the dis- 
persion an aggregation process will take place. To 
retard or prevent the aggregation the residual 
valencies are saturated by the addition of an elec- 
trolyte, whereby salt complexes are produced and 
the particles become electrically charged. — J. F. S. 


Colloids: **Fog process*^ for the preparation of 

. F. Sekera. Kolloid-Zeits., 1922, 31, 148 — 

149, 

A HANUPACTURiNO pfocess hy which solid colloids 
may be prepared is described. The principle of 
the process is best explained by an example : to a 
30% solution of sulphur in carbon bisulphide 5% 
of a high molecular organic salt is added, in this 
case sulphonated naphthenic acid, and the mixture 
placed in a heating chamber at 85*^ C. The solution 
is then dispersed hy a stream of nitrogen, and a 
fog produced; the carbon bisulphide is condensed 
and runs away, whilst the colloidal particles are 
left suspended as a fog. The fog is condensed on 
two wire nets covered with parchment which spread 
riglit across the chamber and from which point 
electric discharges are passing. The colloid, which 
settles as a light powder, is soluble in water. 

— J. F. S. 


Patents. 

Transfer of heat between liquids and gases; 

Apparatus for effecting . Atkiebolaget 

Ljungstroms Angturbiu. E.P. 162,250, 21.4.21. 
Conv., 23.4.20. 

A CYLiNuaiCAL tube is divided by a diametral plane 
into two equal flues of semicircular cross-section. 
The hot gases flow in one direction through one of 
these flues, and the gases to be heated flow, usually 
in the opposite direction, through the other flue. At 
a suitable position in the tube the internal par- 
tition is removed, and in the space thus provided 
is mounted a rotating disc together with its driving 
gear. This disc xnayl^ made up of a sei ies of radial 
plates. In the larger units the disc is^ built up 
ot a series of concentric rings^ each ring being 
attached to the next by a senes of short radial 
plates. The chambers thus formed in the disc may 
be pack<^ with materiab, such as gravel, slag, tiles, 
etc. This disc is caused to rotate across the line of 
flow of the hot gases in the one flue and the gases 
be heated in the other and transfer heat from 
one flue to the o^er,— -S. G. U. 


Selective corrosion; Prevention of in machines 

or apparatus of metallic parts made of copper 
and copper-containing alloys, and subject to the 
^osive action of water containing ions. P. von 
Wurstemberger. E.P. 174,059, 29.12.21. Conv., 
17.1,21. * 

Tub water is prevented from becoming stagnant 
anywhere in contact with the vessel, e.g., by means 
of a special circniating pnmp ; in the case of a heat 
exchanger, the pump may have a much reduced 
delivery when the apparatus is out of use 

~B. M. V. 

Itefrigerating apparatus. J. 6. Deremer. E P 
182,528, 24.3.21. 

Two cylinders, one the compressor, the other the 
evaporator, are connected together by a tube so 
that their axes lie on a straight line. The com- 

f iressor is fitted with a hollow plug which forms a 
ow-pressure chamber at the evaporator end and a 
high-pressure chamber at the other end of the com- 
pressor cylinder. These chambers are connected by 
a helical passage, cut on the outer surface of the 
plug, and of gradually diminishing cross-section. 
The compre^r casing forms the outer wall of this 
passage. Fixed to the low-pressure end and passing 
through the plug is a pipe which'extends into a 
recess formed in the outer cover of the compressor 
cylinder. In the annulus formed by this pipe and 
the plug is fitted a second helix having its pitch in 
the same direction as the outer. As this helix does 
not reach the end of the plug a second high-pressuxe 
chamber is formed which is connected to a cooling 
coil surrounding the compressor cylinder. The 
compressed refrigerant fluid after passing through 
this coil enters a pipe placed inside the connecting 
tube and is discharged into a sealed tu^ forming 
an extension of the connecting tube inside the 
evaporator. The discharge from this sealed tube 
enters an annular chamber placed inside and 
in direct communication with the evaporating 
chamber. From this chamber the fluid passes 
through a coil surrounding the evaporator and is 
then returned to the sealed tube. On again enter- 
ing the evaporating chamber the liquid portion is 
circulated through the surrounding coils, whilst the 
ga^ous portion enters the connecting tube and is 
returned to the compressor. To deal with the 
accumulation of excessive amounts of propelling 
liquid in the evaporator when the machine is at 
rest, an arrangement is provided for returning 
this liquid direct to the compressor cylinder when 
the plant is started. The unit comprising the 
evaporator and compressor is supported at its 
ends, so as to be inclined at about an angle of 46° 
to the driving shaft hy which the unit as a whole 
is rotated. In addition bevel gearing is employed 
to give the unit rotational motion about its own 
axis. The compressor cylinder rotates in a chamber 
provided with a spray which plays upon the coils 
aud cylinder. The evaporator rotates in another 
insulated chamber provided with a circulating 
device which brings the liquid to be coolcjd into 
contact with the coils on the evaporating cylinder. 
Mercury and sulphur dioxide are recommended as 
the propelling aud refrigerant fluids respectively. 


Steam: Generation and superheating of . F. 

Lamplough. E.P. 183,261, 21.4.21. 

Exhaust steam is led through the annulus formed 
by two coaxial pipes, whilst live steam passes 
through the inner pipe. The outer pipe is heated 
by furnace gases, thus superheating the exhaust 
steam which in turn conveys heat to the live steam. 
After passing through this heater the exhaust 
steam enters a chamber fitted with a series of coils, 
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one end of which is coupled to the inlet end of the 
live steam pipe already mentioned and the other 
end to the outlet pipe from the feed water heater. 
In this chamber the live steam is generated. The 
exhaust steam next passes through a feed water 
heater and ultimately through a condenser. A 
pump forces the condensed water and feed water 
into a receiver which is in direct communication 
with the live steam side of the plant. This receiver 
also communicates with a cylinder containing two 
spring-loaded pistons operated by the pressure in 
the receiver. One of these pistons actuates a 
mechanism for altering the stroke of the feed pump, 
shortening the stroke as the pressure rises, and the 
other operates a valve whereby the pump delivery 
can be by-passed and returned direct to the con- 
denser. — S. U. U. 

Grinding j refining, and mixing machines. J. 

Mclntyre. E.P. 183,399, 10.12.21. 

A CYLINDER jacketed to take either hot or cold water 
or steam is placed with its axis horizontal ; its ends 
are fitted with covers, one of which is provided with 
a suitable opening for introduction ot the material 
to be treated and the other with a long stuffing-box 
and gland which also acts as the bearing for the 
main shaft of the machine. This shaft is hollow 
and is driven at the outer end through worm and 
screw gearing.' At the inner end it is keyed to a 
wheel which carries round its circumference a 
series of rockers, which can swing through a limited 
arc. A flexible blade, as described in E.P. 181,877, 
is attached to each complete rocking unit. I^und 
the rim of the wheel is a slip ring, provided with 
slots which engage with these blades in such a way 
that any movement given to one blade is imme- 
diately communicated to all the others. Through 
the hollow shaft passes a spindle carrying bevel gear 
at its outer encf and rigidly fixed to a disc crank 
at its inner end. The pin of this crank is connected 
throu^ a link with one of the rocking levers. The 
bevel gear at the outer end is so mounted that it 
rotates with the main shaft, but by the insertion 
of a pin in one or other of two holes provided in 
the casing can be given a motion relative to the 
main shaft, thereby altering the pressure between 
the blades and the casing. The outlet valve of the 
machine is of the piston type, so arrang^ that 
when closed the top of the valve is flush with the 
inside of the cylinder and on lowering the piston 
its inner edge uncovers a port permitting the 
finished material to flow out. — S. G. U. 


Disintegrating minerals and similar materials; 
Machines for reducing or . A. G. N. Burden. 
E.P. 184,609, 28,5.21. 


In a rotary disintegrator, in order to reduce wear 
on the impellers, the material is fed as nearly m 
possible to the centre of the runner, which is 
shaped so as not to be subject to the impact of the 
material, e.fif., it may take the form of a disc with 
guide vanes so designed that there is no relative 
peripheral motion between the material^ and tiie 
runner, centrifugal force alone being relied on^ to 
provide the impact with the stationary outer ring 
or anvil, which is serrated so that its working faces 
are approximately perpendicular to the flying par- 
ticles. After impact the crushed material is not 
allowed to become entagled with the runnor again, 
but it is allowed to fall clear, and if desired may 
be re-ground in a similar apparatus. [Reference 
is directed, in pursuance Sect. 7, Sub-sect. 4, of 
the Patents and Designs Acts, 1907 and 1919, to 
E.P. 444 of 1876, 533 of 1882, 5837 of 1884, 3654 of 
1901, 25,880 of 1903, 17,990 of 1908, 29,717 of 1910, 
and 160,933.]—B. M. V. 


PvXverising mill. D. V. Sherban. U.S.P. 1,427,234, 
99 ^.22. Appl., 23.12.21. 

pfLL TTiill is provided with an axial suction duct 


or screen extending right through the mill for 
withdrawing ground material. — B. M. V. 

Dry-pulverising apparatus. R. E. H. Pomerov 
U.S.P. 1,427,322, 29.8.22. Appl., 30.6.20. 

A BOTATiNG casing is provided with inlets for air 
on its periphery. Other apertures are provided for 
the entry of unground material and for the dis< 
charge of the air current carrying the ground 
material. — B. M. V. 

Cooling towers; [Distributing troughs /or] luafer 

. C. M. Bennett, and Film Uoollng Towers 

Ltd. E.P. 184,663, 2.7.21. 

In the ordinary distributing troughs at the top of 
cooling towers, provided with short vertical pieces 
of pipe to deliver the water, the upper ends of the 
pipes are subject to partial obstruction by vortices. 
To avoid this the upper en^ of tee pipes are pro- 
vided with return Itends lying within the troughs, 
converting them into siphons, and causing a mors 
rapid and more uniform discharge of the water. 

— B. M. V. 


Fumades ; Degenerative . H. Wade. From The 

Union Trust Co. E.P. 184,877, 20.5.21. 

At each end of a reverberatory furnace are three 
ports, all of which communicate vid downtakes 
with the usual regenerator chambers. The down- 
takes from the outer (auxiliary) ports are provided 
with dampers or valves, but the central ports and 
downtakes are not so provided. At tho outlet end 
of the furnace all the ports are used to carry away 
the products of combustion, but at the inlet end 
the auxiliary ports are closed end the fuel (gas, oil, 
or pow’dered coal) is supplied to the central port 
where it mixes with the heated air, so tha-t the 
flume enters only by the central port, which is not 
enlarged beyond the point of entry of the fuel. 


Furnaces, stoves oi’ the like; Method of and means 
for raising and maintaining the temperature in 

. I. K Robinson. E.P. 185,217, 31.5.21. 

The greater part of the products of combustion con- 
taining partially consumed fuel is returned to the 
combustion space or fl.replace of a furnace, and 
while circulating is expanded and contracted one 
or more times. The expansion and contraction may 
also be applied to that portion (tee wwte gasp) 
that passes to tee exit flue* A self-coirtailied boiler 
is described which generates superheated steam for 
effecting the circulation.— B. M. V. 


^vaparatoTS or heaters, heated by waste hot ffases; 

Water or other liquid . H. Hocking, h r. 

185,134, 18.2.21. 

fHB liquid te be heated is contained in a casing, 
nto which projects a nest of outer fire-tubes or 
‘radiators” with one end closed, which ap 
ecured at their open ends in a tube-plate. Ihe 
ube-plate has a hollow cover provided with inlet 
tnd outlet ports for hot gases, also with a diapnal 
lartition or tube-plate carrying smaller inner tups 
uien at both ends which are inserted into the ouwr 
ire-tubes and form the only passage for the not 
rases between the inlet and outlet porte. 

— ^B. M. V. 

Electrical precipitation; Apparatus for . C. 

G. Fortescue, Assr. to Westinghouse Blfctnc ami 
Mfg. Co. U.rf.P. 1,427,370, 29.8.22. Appl., 15.2.19- 
i POBOUS ionising electrode is disposed within a 
treatment chamber in which baffles are 
10 that the stream of fluid to be treated is subjecteu, 
luring ita passage through the chamber, several 
limes to the ionising action of the elwtrod^ 
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Khctrode for precipitating apparatut; Ionising 
C Le G. Fortescue, Assr. to Westmghonae 
Electric 'and Mfg. Co. U.S.P. 1,428,839, 12.9.22. 
Appl., 95.2.19. 

Tv an electrical precipitation system, a collecting 
oipctrode is formed as a treating chamber, and the 
reticulated discharge electrode employed may be 
nharced to different potentials substantially simul- 

6.T. 

Electrical 

Metallurgische Ges. A.-G, G.P. 354,623, 27.7.iU. 
DiscHASOB electrodes are carried by c 9 ndncting 
laminae disposed in the conduit for supplying to 
the plant and supported by transverse msolated 
bars. — J* S* G. 1. 

I'nfalvsina apparatus. J. McO. Selden, Assr. to 
The Selden U.S.P. 1,427,664, 29.8.22. Appl., 
22.3.18. 

Tub catalyst is contained in a number of troughs 
irransed in staggered relation, one above the other, 
within a casing, a conduit for a heating or cooling 
fluid being buried in the catalyst in each trough. 
The reacting gases are admitted to the lower, and 
removed from the upper, part of the 

Stilla, A. C- Jewell. E.P. 185,451, 23-4.21. 

See U.S.P. 1,369,438 of 1921; J., 1921, 249 a. 

Vutniing and rectifying column, f,- 
U.S.P. 1,427,430, 29.8.22. Appl., 22.9.20. 

ara E.P. 1S1.988 of 1920; J., 1922, 43 .s. 

29.8.22. Appl., 28.2.21. 

See E.P. 167,803 of 1920; J., 1921, 682 a. 

Sei G.P. 344,139 of 1920; J., 1922, 165 a. 

Decantation apparatus. J. JDenoel. U.S.P. 

1.427.446.29.8.22. Appl., 7.7.20. 

See E.P. 149,551 of 1919; J., 1920, 647 a. 

.Ifomisina more or less viscid 

See E.P. 143,283 of 1919; J., 1920, 475a. 

Catalytic material employed for 
synthetic chemical reactions; 
carrying out the preparation of 
U.S.P. 1,428,965, 12.9,22. Apph, 27.10.19. 

See E.P. 115,921 of 1917 ; J., 1918, 397 a. 

Eeat-exehangmg bodies; Producfmn o/ _. 
H F B Jorgensen. U.S.P. 1,428,638, lA!.a.z.s. 
Appl., 24.7.20. 

See E.P. 165,691 of 1920; J., 1921, o91a. 

Transport of loose materials by means of gaseous 
mediums; Process and apparatus for regulatii^ 

fiiQ , A.-G. Brown, Boveri & Uo., it.jr. 

181,712, i4.6.22. Conv., 14.6.21. 

Itegeneratars for heating air or gas for combustion. 
H. SchnlE. E.P. 184,744, 29.12.21. 

Air or other gases; Cleansing and I or humifying 

apparatus /w A. Welford. E.P. 184,871, 

19Aja. 

Seat interehanging devices. 3. Jeffreys and Cm, 
Ltd., J. W. CooBng, and H. A. Stiraaker. E.r. 
185,531, 14.6.21. 

levying peat etc. E.P. 182,157. See IlA. 


11a.— FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal from the deeper workings of the Kenadza 
(Algeria) mine; Composition and calorific power 

of . A. Foix. Bull. Chim., 1922, 31, 

813—816. 

The samples examined were found to contain about 
7% of ash, 3% of sulphur, and 2*5% of nitrogen, 
the corresponding values for coal from the surface 
workings being 3%, 1%, and 0'5% respectively. A 
detailed analysis of the ash is given, from which 
it is inferred that the whole of the sulphur is in 
the form of iron pyrites. This accounts for all the 
iron present, whereas the iron in the surface coal 
exists chiefly as ferric oxide. Determinations of 
the calorific value do not agree so closely with the 
value calculated from Goutal’s formula ^ those 
given by the .surface coal. The heat evolved on 
combustion varies from 8240 to 8270 g.-cals. per 
g., being 3—4% above the calculated value. 

— H. J. B. 

Coals: Comparison between the American and S. 
African methods for the determination of vol^tUe 

combustible matter m . J. A. McLachlan. 

J. S. Afr. Chem. Inst., 1923, 5, 6 — 11. 

In the S. African method 1 g. of the sample is 
heated in a covered platinum crucible over a 
gradually increasing Bunsen flame until the sample 
ceases to give a flame at the lid, and the heating 
is then continued for exactly 30 se^. The American 
method consists in heating 1 g. of the sample m a 
covered platinEm crnclble over a full Bunsen name 
for 7 mins., the size of the crucible, its height atove 
the flame, and the size of the latter being definitely 
prescribed. At present it would seem that neither 
method yields concordant results. Only one detail 
as regards the heating is specified in the b. African 
method, a fact which allows a wide variation in 
the results; the fuller specification m the case of 
the American method enables consistent results to 
be obtained when the determinations are made 
over one and the same burner, but different 
burners, having the same length of flame, have 
different heating values, and in this respect the 
method is defective. — W. P. S. 

Cool; aeaning , speeMly for the producti^of 

coice low in ash. A. Thau, btahl u. Eisen, 1922, 

I 42, 1153—1158, 12.12—1249. 

i Tub flotation process is a valuable addition to 
the mechanical methods of removing the ash 
ponents of c-oal. In .some rases the ash 
may be reduced 70%. There is also a ran- 
I sidcrable reduction of the sulphur content which 
: h chiefly carried by the finest ash and coal 
' particles The treated slime f™”* 
orocess gave excellent coke, and when added to 
raking coal had a favourable influence on tlm 
character of the coke both from a chemical and 
physical point of view. Coal treated by 
Hon ororass can be brought to so high a degree 
of puriry Sat it is bette? suited for chemical use 
and for the manufacture of electrodes than the 
raw materials previously used. The waste from the 
flotation process may be nsed, according to its 

cheS constitution, as raw material for ceramic 
Sete. Calculations are made showing the 
^onomic advantages of the flotatmn process and 
of the purified coke produced.— 1. H. Bu. 

Coal; Spontaneous ignition of — • T. Dreacber. 

Chem.-Zeit., 1922, 4S, 802—803. 

The paint industry employs as a black pigment 
what m essentially rake (Ugnite^coke, 
etc 1 sold under v.irious trade names. grinding 

of this material often extends over 24 hrs. and is 

A 


798 a 


Cl. Ua.— FXTELi GAS; HINEBAL OILS AND WAXES. 


COct. 81, 1922. 


carried out in edge-runner mills or closed drums, 
the powder being discharged warm, but notwith- 
Btanding this no oase of spontaneous ignition is 
known. When, however, an attempt was made to 
use coal as a substitute, the coal being of good 
qualitj; but containing pyrites, the powder took 
hre while in store. The material was therefore stored 
in bags in the open, the ground being frozen. 
When after 14 days the upper bags were removed 
the lower ones with a good part of their con- 
tents were found to have ^n burnt. The material 
was repacked in fresh bags and in a few days took 
fire again. This case is held to support the view 
that such fires are due to the oxidation of pyrites 
by air and moisture. There will always be sufficient 
air between the particles of a dump of small coal 
to start the action. — C. I. 

Cofcc; Dry cooling of . P, Schlapfer. Stahl n. 

Eisen, 1922, 42, 1269—1275. 

The mean specific heat of a coke containing 10*5% 
of ash was found to be as follows for various tem- 
perature intervals: 18° — 100°, 0*214; 18°— 400°, 
0*273; 18°— 477°, 0*286; 18°— 677°, 0*305; 18°— 
800° C., 0*333. In a dry cooling installation de- 
Boribed, the coke is discharged from the oven into 
an enclosed chamber, and air is a^itted. A small 
portion of the coke is 'thus burnt, until all the 
oxygen of the air admitted has been utilised, after 
which the inert gases, consisting of nitrogen, carbon 
dioxide, and carbon monoxide, are circulated 
through the cooling chambers until the tempera- 
ture of the coke has fallen to about 250° C. JEie • 
sensible heat of the circulating gas is utflked ror 
generating steam or for preheating boiler feed 
water. The speed of circulation can be regulated 
to suit the steam requirements of the plant. In 
one test, lasting 17 days, the weight of coke cooled 
per day was 23*6 tons, and the water heated 
amounts to 9*4 tons, converted from water at 
50° C. into steam at 94*6 lb. per sq. in, pressure 
^turated), i.e., 0*398 kg. of steam per kg. of coke. 
Over a test period of 285 days, the steam generated 
amounted to 0*383 kg. per kg. of coke. A complete 
description is given of the lay-out of the plant, 

—A. G. 

Coke; Volumetric determination of the true and 

apparent specific gravity of . A, Schmolke. 

Stahl u. Eisen, 1922, 42, 1237—1240. 

A WEIGHED piece of dry coke is introduced into a 
volumenometer, the volume of which has previously 
been determine 'by displacing the contained air by 
means of carbon dioxide into an absorption vess^ 
containing a solution of caustic potash and reading 
off the volume of the air in a graduated glass tube. 
The volume of air in the glass vessel when contain- 
ing the coke is determined by a similar procedure, 
the carbon dioxide displacing the air in the pores 
of the coke. The weight of the coke divided by the 
difference between the volume of the vessel and the 
volume of air in the vessel when containing the 
coke gives the true density of the coke. The 
experiment is then repeated, using mercury instead 
of carbon dioxide; the mercury does not displace 
the air in the pores of the coke, and consequently 
the apparent density of the coke is obtained. The 
method is rapid and accurate. — T. H. Bu. 

Calorific power' Calculation of the of a com- 

mercial fuel in term^ of tfs content of water and 
minercd matter. J. Fohlen. Chim. et Ind., 1922, 
8, 275—277. 

The application of nomc^aphs to the determina- 
tion of calorific powers of fuels of known content 
of water and mineral matter is explained and illus- 
trated in the cases of four varieties of coals, for 
which sectilinear nomographs are given. 

— J. S. G. T. 


Meicddehyde as a fuel, H. Danneel. Obem. and 
Met. Eng., 1922, 27, 216—218. 

The manufacture of metaldehyde on a commercial 
scale has become possible throu^ the production 
of acetaldehyde from calcium carbide. A study of 
the acetald^yde-metaldehyde-paraldehyde equili. 
bria shows that at How temperatures the conversion 
of acetaldehyde into metaldehyde can be acceler- 
ated more than that of aoetaidehyde into paralde- 
hyde by the use of sulphuric acid or certain other 
catalysts. As the formation of paraldehyde is 
accompanied by the evolution of heat, careful con- 
trol of the reaction temperature is necessary. The 
precipitated metaldehyae is removed when a maxi, 
mum quantity has been formed and before equili- 
brium is reached. Paraldehyde, with small quanti- 
ties of acetaldehyde, is separated in a hydro- 
extractor and, unless pure paraldehyde is desired 
as a product, is transform^ into acet^dehyde for 
further use. Metaldehyde is recovered in the form 
of email needles and is compressed before being used 
as a fuel. During combustion the heat radiated 
from the flame converts the metaldehyde into acet- 
aldehyde, which itself feeds the flame; thus the 
conversion controls the rate of combustion. The 
formation of qcetaldebyde and the combustible pro- 
perties of the compressed metaldehyde are very 
largely determined by the presence of traces of 
catalysts. — H. Hg. 

Hydrocarbons; Determination of in technical 

gases. G. Wellers. Stahl u. Eisen, 19^, 42, 
1449-1455. 

Gases of the acetylene series may be separated quan- 
titatively from those of 'the ethylene and meteane 
series by shaking with a few c.c. of a solution of 
^ g. of mercuric iodide and 30 g. of potassium 
iodide in 100 c.o. of water. Ethylene and its homo- 
logues may be separated from the residuaj gases 
by shaking them with a solution of 1 g, of vauadic 
acid in 100 c.c. of concentrated sulphuric acid, but 
it is imposijible to effect a separation of the etbyloiio 
homqlogues from each other by agitation with sul- 
phuric acid of different strengths. All the un- 
saturated hydrocarbons on being passed over palla- 
dium black saturated with hydrogen are converted 
quantitatively into the corresponding saturated 
compounds. The various members of the different 
series may be separated by cooling the gas mixture 
in liquid air to -185° C., whereby oxygen, hydro- 
gen, carbon monoxide, methane, and nitrogen 
remain in the gaseous state and are determined in 
the usual manner. The liquid is heated to 
— 115° C., when ethylene, ethane, and part of the 
propylene and propane distil off, and then to room 
temperature, when the rest of the propylene and 
propane, together with a little butylene and butane 
distil. Each fraction is analysed by the absorption 
method described above combined with combustion 
of another portion. — A. R. P. 

Hydrogen and methane mixed with atmospheric air ; 

FractioTval combustion of . P. Riachbietb. 

Chem.-Zeit., 1922, 46, 784r-785. 

The combustion is carried out in a pipette, or flask, 
in which is a spiral of platinum wire which may te 
raised to any desired temperature by an electric 
current. The pipette is connected by a pipe pro- 
vided with a glass cock with a graduated burette 
fitted with a levelling bottle. For the combustion 
of hydrogen the wire is heated to a temperature 
below redness. Methane is only burned by raising 
the wire to a bri^t red or white heat. The com- 
bustion takes ^ace without explosion. After 
combustion the gas is withdrawn into the burette 
and the contraction in volume estimated. B 
desired the amount of methane may be found b; 
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estimating the residnaS o^gen by a phospbems 
pipette and thus ascertaining the volume of oxygen 
used. — H. M. 

JJaiunjH gas; Composition of Japanese . T. 

Ohno. Edgyd-Kwagaku Zassbi (J. Chem. Ind. 

Japan), 1922, 25. 783—788. 

Sahflss of natural gas from Haneda-machi (Tokyo 
prefecture), Mohara>machi and Tsnohimutsumura 
(Chiba Prefecture), Niitsu oil-field, and Nuttari 
petroleum refinery gave the following results on 
analysis: COj 1*2—14*9, Cn^a 0 — 0*1, O, 0*2 — 0*7, 
CO 0-0*2, CH* 79*1—92*1, N, 4*0-11*3%; sp. gr. 
0*577 — 0*7^, cdorifio value 7023 — 8444 g.-cals. per 
litre. A sample from Nishiyama oil-field (Niigata 
prefecture) proved to be a natural petroleum gas 
and gave &e following results : CO, 0*2 — 0*5, 
CnH,!! 0*7— 1*0, 0, 0 5-0*6, CO 0*4, CH^ 22*8—44*0, 
0 H- 54’2 — ^71*3% (saturated hydrocarbons were cal- 
culated as CH4 and OjH,), sp. gr. 0*807 — 0*963, 
calorific value 13,090—13,293 g.^als. per litre. 

— K. K. 


Kukhersite. the oil shale of Estkonia. E. H. C. 

Craig. J. Inst. Petrol. Tech., 1922, 8, 349 — 375. 
The Esthonian oil shale is the oldest and richest 
known, if torbanites be excluded. The oil shale is 
found a few yards above the base of the lower 
Silurian limestone, attains a maximum thickness of 
8 ft,, and is interbedded with limestone containing 
bituminous matter. The strata have never been 
disturbed since their formation. The shale is grey 
to green, but red when weathered, and is crowded 
with fossils, principally trilobites and brachiopods. 
The sp. gr. varies from #2 to 1*4, and the yellow 
colour of the impregnation is similar to that of the 
richest shales of Colorado. The material contains no 
sand. Analysis of the mineral (inorganic) matter 
shows 49*64% of lime. The moisture varies from 
33*7 to 11*0%, but after six weeks’ drying at 
ordinary temperature this is reduced to 6*84r — 
234%. The average percentage of volatile 
matter is 54 — 50. The nitrogen content is low, 

0*39—0*68%, and the oxygen content high, 
16*24 — ^21*98%; the sulphur content is 1*60%. 
Kukkersite may be distilled at a temperature not 
above 500° C. and yields 70—80 galls, per ton of an 
oil of 0*92—0*93 sp. gr. It is not likely that the 
shale oj'iginated from alg® or from peat, but it is 
most probable that it has been formed from inspis- 
sated petroleum, the underlying Cambrian sand- 
stone presenting the typical appearance^ of oil 
sands. The quantity of proved oil shale is about 
1000 to 1500 million tons, extending over an area 
36 miles long by 7 miles broad. Along the outcrop 
and for some miles to southward the shale may be 
worked by open. cut. — H. M, 


Kukkersite; Chemical composition of the Esthonian 

Middle Ordovician oxC-hearing miner(d . 

P. N. Kogerman. Pampnlet. Dorpat, 1922. 25 
pages. 

The available supply of Esthonian oil shale is esti- 
mated at 1,500,000,000 tons. It is not a true shale. 
A review is given of former researches on kukkersite 
from its discovery in 1789 to the present day. The 
shale rarely contains more than 35% of moisture. 
When air-dried it contains about 7% of moisture 
and when dried in a desiccator over sulphuric ocid 
about 2*38%, The ash content varies from 20 to 
50%, and the yield of volatile matter is 50*7— 
58*4% . The ultimate composition of the dry organic 
substance is C 71*68%, H 7*40%, N 0*48%, S 1*50%, 
0 19*04% . From 0*^ to 0*77 % of the mineral was 
dissolved by eight different organic solvents, hut 
tetrachloroethane dissolv^ 2*20%, the time of ex- 
traction varying from ^ to 124 hours. By boiling 
ni a 20% solution of potassium hydroxide, neutralis- 
ing, and allowing to stand, a white precipitate not 


exceeding 4% of the weight of the mineral was 
obtained. In one series of tests 10 g. of shale heated 
to 250° — ^255° C. gave off 27 c.c. of gas containing 
8*7% of carbon dioxide, 0*6% of heavy hydrocarbons, 
and 13*7% of carbon monoxide. Distillation at 
600° C. gave 74*8 galls, of oil and 3000 cub. ft. of gas 
per ton. By steam distillation 28*5% of light oil of 
sp. gr. 0*795 was obtained, containing about 60% of 
unsaturated open-cbain compounds. Heavy oil 
obtained by steam distillation contained 77% of 
such compounds. The kukkersite Is formed from a 
soft cyanophycean alga. Under the action of 
chloral hydrate the aigse swell and assume their 
original form. — H. M, 


Petroleum' Origin of . \yHTogen compounds 

of petrmeumj and particularly of Baku pefro- 
leum.) E. Pyhala. Petroleum, 1922, J8, 

1069—1073. 


Acid sludge from the refining of kerosene from Baku 
petroleum was diluted with water, when a violet 
oil separated, le.iving a yellow acid solution, which 
gave a flocculent precipitate on the addition of an 
excess of alkaJli. The precipitate, washed and dis- 
solved in hydrochloric acid, was brown, but turned 
carmine-«re(l in a few hours. A thick red oil 
separated on the addition of common salt. This 
was dissolved in chloroform and the solvent then 
distilled off. On distilling this oil a pale yellow oil 
passed over between 60° and 80° C., and afterwards 
some water, sulphur dioxide, and turbid oil with 
oA)ur of pyridine. Between 250^ and 270° 0. th© 
greater part of the material distilled over as a sub- 
stance similar to Canada balsam. This was dis- 
solved in water, filtered, and evaporated at 80° 0. 
A hygroscopic brittle mass was obtained, smelling 
and tasting like quinoline, with acid value 261 and 
possessing both acid and basic qualities; it is 
probably an amino-acid. In the distillation of the 
kerosene fractions of many kinds of petroleum a 
red to violet fugitive coloration is observed, and this 
is in proporiion to the nitrogen content of the 
petroleum. The filtration of a petroleum from 
Snrachany through floridine left a red coloured oil 
in the filtering medium. The yellow filtrate was 
shaken with sulphuric acid and the precipitated 
acid sludge diluted with water, rendered alkaline 
with sodium hydroxide solution, and shaken with 
ether. The ether layer was yellow, but on distilling 
off the solvent a syrupy carmine-red product re- 
mained, with a smell of quinoline and containing 
bases. TI10 bases seemed to consist of the hydro- 
genised derivatives of pyridine and quinoline, and 
probably have been taken up by the petroleum from 
decomposed organic matter. — H. M. 


Absorption plant [for recovery of gasoline from 
natural gas); Design and operation of a low- 

pressure . W. P. Dykema and ^ A. 

Chenoweth. U.S. Bureau of Mines, Tech. Paper 
263, 1922. 40 pages. 


The plant described deals with 2,000,000 cub. ft, of 
gas daily, and the yield of gasoline has ranged from 
0 52 gall per cub, ft. when the plant first 

started (May, 1917) to S'do galls, in Dee., 1919. A 
vacuum of 19 — 20 in. of mercury is maintained on 
the wells, with the result of a much increased pro- 
duction. A pressure of 4—6 lb. is maintomed on 
the two absorption towers, which work in senes. 
The gas is cooled by passing through pipes sprayed 
with water before going to the towers, which are 
filled with wood strips, to effect the distribution 
of the oil. The velocity of flow of gas in the towers 
varies in different parts from 7’5 ft. to 1® ft. per 
minute. ITie oil circulation is 100 galR per 
minute. The gas, after passing through the 

towers, has a gasoline content of only O’OfiS gdh 
per 1000 cub. ft. Its heat value is 1900--2^ 
B Th.U. The results of fractionations of the 
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gasoline from different points in the system are 
given. The absorbing oil is a gas oil of 36®— 37° B. 
(sp. gr. 0*838— 0’848). Graphs showing the heat 
exchange are given, as also drawings illustrating 
details of the plant, and tables showing results of 
working.— H. M. 

petroleum- products' Temperature'pressure curves I 
of M. B. Cooke. Chem. and Met. Eng., 

1923, 27, 504. 

Ctirves showing the relation of vapour pressure to 
temperature are given for casinghead gasoline, 
motor gasoline, kerosene, and a transformer oil, for 
temperatures ranging from 20° C, to 260° C. The 
respective distillation ranges are likewise shown 
graphically. In general, the pressures generated by 
petroleum products at high temperatures vary 
inversely as the average boiling point of the 
product. — J. S. G. T, 

Pam^n wax; Gomposition- of . F. Francis, 

C. M. Watkins, and R. W. Wallington. Chem. 
Soc. Trans., 1922, 121, 1629—1535. 

A PARARFIN wax of Scottish origin, melting at 55° — 
56° C., and showing a mol. wt. of 366, and sp. gr. 
0*7628 at 85°/4° C.j was subjected to twenty^one 
successive fractionations under a Toung column at 
a pressure of about 0*1 mm. After seventeen 
fractionations large amounts of material were 
obtained boiling over small ranges of temperature, 
and the total boiling range had spread out from 
170°— 230° C. to 125°— 280° C., though the amount 
boiling above 240® C. probably did not amount to 
more than 3 — ^3%. Making wlowance for the un- 
avoidable loss during the distillations, it is odn- 
aidcred that about 80% of the paraffin is composed 
of seven substances of constant boiling point. Of 
the remainder 8 — 10% is composed of material 
boiling at 220°— 240° C. and containing probably 
not more than two such substances. It is as yet 
undetermined whether these constant-boiling sub- 
stances are pure hydrocarbons, or mixtures 
hydrocarbons. The phj’sical properties, m.pts., 
densities, solubilities, etc., of ^e constant-boiling 
substances show a perfect regularity with increas- 
ing b.p., with the sole exception of the fraction 
bouing at 217° — 219° C., but there is no evidence 
that they are normal paraffins as assumed by 
Krafft (J., 1908, 68) ; in fact the physical constants 
of synthetic dotriacontane do not fit into the series, 
although its mol. wt. is the same as that ot the 
fraction boiling at 196°— 198° C. — G, F. M. 

Para^n wax and vaseline; Examination of . 

E. Pyhals. Petroleum, 1922, 18, 1164—1165. 

The sp. gr. is determined by the dotation of wax 
or vaseline in an aloobol-water solution. The sub- ! 
stance in a melted state is dropped from a glass 
rod into warm alcohol, when it may be observed 
whether any air bubbles are present. The dr^s 
free from air are transferred to a measuring 
cylinder, and water is added till the aqueous alcohol 
is of the same sp. gr. as the drops, which then 
neither rise nor fall in the liquid. The gravity of 
the aqueous alcohol is then determined bv ordinary 
metlKms. The importance of ensuring the absence 
of air bubbles in the determination of the drop 
point by (Tbbelohde's apparatus (J., 1906, 941) is 
emphasised. The effect different methods ol I 
filling the glass vessel is noted. A variation of | 
about 3° ir the results may be brought about by | 
incorrect methods of filling.— H. M. | 

Boring and coding oils {soluble oM; Examination i 

of . T. Ealeta. Chem.-Zeit., 1922, I 

783—784. I 

Fob 8^ estimation of soap, mineral oil, and fatty | 
oiL 3—6 g. -of the sample is mixed with 100 c.c. of ( 
cola water and treated with solution of calcium 


chloride. The precipitated calcium wap is washed 
with water and acetone, dissolved in hot benzol- 
alcohol mixture, and boiled with dilute hydrochloric 
acid. After cooling the mixture is extracted with 
ether and washed with water. To the solution is 
added 50 c.c. of neutral alcohol, and it is titrated 
with N/2 alcoholic potash solution, evaporated, 
dried, and the resulting soap weighed. The filtrate 
from the calcium soap is diluted with 100 c.c. of 
water and shaken with ether. The extract, con- 
taining the mineral and the fatty oil^ is washed 
with water, and the ether evaporated off. The fatty 
oil is saponified by boiling with 50 c.c. of alcoholic 
potash solution, the alcohol ia evaporated, and 
100 c.c. of water added. The mixture is warmed 
and the fatty oil precipitated as calcium soap, 
which ia filtered off and the fatty oil determine 
as potash soap. The mineral oil, which remains, 
id extracted by ether, washed, and filtered. 
The ether is distilled off and the mineral oil 
weighed. Alternatively, the saponification value of 
the mixed mineral and fatty oil may be determined, 
a correction made for free alkali in the soluble oil, 
the amount of fatty oil determined, and the 
mineral oil calculated by difference. The molecular 
woight of the fatty acids may be calculated by the 
formula: mol. wt. = (g. fatty aoid8X66)/g. KOH 
used.— H. M. 

Maximum temperature of combustion. Brown. 

See 1. 


Benzol in gas. Bahr. iSee lll. 


Butadiene from ethylene. 
i8ee XX. KH 


Zanetti and others. 


Patentb. 


Peat; Treatment of ■ 
3.1.21. 


T. Rigby. E.P. 182,149, 


Peat is dehydiated in stages which comprise, first, 
mechanical removal of the bulk of water (after, if 
necessary, hydraulic transportation in cases where 
the water content of the original peat will permit), 
and, secondly, evaporative (Rying of the pulpy 
product in a film dryer operating in multiple effect 
(E.P. 181,035; J.^ 574 a) or on the vapour 

compression principle (E.P. 149.055, 160,068, and 
150,807; J., 1920, 682 a, 712 a).— A. R. M. 


Peat and the like; Drying of . T. Kigby. E.P. 

182,157, 25.2.21. 

The material to be dried is carried in a compara- 
tively finely divided state in suspension in a current 
of hot gaseous products of combustion along a duct, 
llie carrying current ia, for the most part, com- 
posed of gaseous products which have already onco 
passed along the duct whilst functioning as a drying 
medium, only a portion of the cooled current being 
exhausM, the remainder^ after the addition of 
fresh hot gases, being re-circukted. The material 
when sufficiently dried is separated from the 
current by a cyclone separator. The pressure at 
the point or points where fresh drying gases are 
intr^ucod into the system and where the material 
to be dried is adnxitted, is kept below that of the 
atmosphere. — ^A. R* M. 

Peat: Process and means for dehydrating raw . 

C. Glinka. G.P. 355,865, 24.7.21. 

Raw peat is continuously conveyed through a 
chamber in which it is subjected at a suitable 
temperature to high pressure by means of rollers. 

—A. J. H. 

Coal briquettes' Production of . W. W. 

Stenning, W. H. Beasley, and Minerals Separa- 
tion, LW. E.P. 185,216, 31.6.21. 

A MiXTUBB of crushed coal and about its own 
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weight of water, such as is produced by the froth> 
flotation process, is mixed with a binding agent 
such as pitch. Ilie pitch is preferably added in a 
powdered or molten condition, while the mixture is 
being agitated and aerated. Naphthalene or coal 
tar may be added to facilitate the subsequent dis- 
semination of the pitch. The mixture is neated to 
about 80® C. and submitted to a rolling form of 
agitation in a horizontal rotary drum, so that air 
is eliminated and the coal is agglomerated. Rods 
may be placed in the drum to knead the mass. 
Water is drained away from the -agglomerated coal, 
which is briquetted while still hot. — H. Hg. 

Oven for semi-coking of fueh, H. Lentz. E.P. 

166,544, 15.7.21. Conr., 15.7.20. 

Fuel is passed downwards over a series of inclined 
surfaces arranged in stepped formation over heating 
flues. The passage of fuel on to each step k con- 
trolled by a flap which is operated through the end 
wall of the oven in such a manner that the fuel is 
turned over during its passage. The flaps may be 
operated by a common drive. The gases evolved 
from the fuel are withdrawn through tne top of the 
oven. The coked fuel passes from the lowest step 
through crusher rollers into trucks. The gas 
from the heating flues is passed through the fuel in 
a chamber above the upper end of the oven and 
serves to prevent access of air to the oven during 
the operation of the top flap. Severail ovens may 
be arranged in series, the first being used for a 
preliminary drying of the fuel. — H. Hg. 

Coke-oven. E. Artzinger. G.P. 354,153, 1.2.21. 

In a vertical coke-oven vertical heating flues, | 
a recuperator with vertical flues is provided j 
on either side of the oven for preheating tho | 
gaseous fuel and air, which pass through the flues | 
from top to bottom in parallel. The recuperators j 
are eo placed that the temperature of either wall | 
of the oven can be regulat^ independently of the \ 
other and so that the general design of the oven | 
is as simple and as sound as possible with regard to j 
thermal expansion. — H. C, R. J 

Drying and earhonising fuel; Apparatus for . i 

A. Holzhausen, G.P. 355,386, 6.2.21. | 

Two cylinders, one inside the other and both re- j 
volving on the same axis, are connected by means of 
an interceptor, through which the fuel is trans- 
ferred by means of gravity or other suitable means 
from the inner to the outer cylinder, but the passage 
of vapours or gases from one cylinder to the other 
is prevented. The transferring device is eo operated ‘ 
that the fueil may be loosened, compressed, or j 
briquetted whilst being conveyed from one cylinder : 
to the other. — A, J. H. 

Oas generators and/or retorts. F, TJmpleby and j 
H. Powers. E.P. 184,887, 23.5.21. t 

Solid or liquid fuel is gasified by being passed ‘ 
downwards into a cylinder composed of porous re- ! 
fractory material or of a perforated heat-resisting I 
metal which is heated by surface combustion. Gas j 
and air for combustion are supplied to an annular j 
space surrounding the cylinder at a pressure exceed- | 
ing that within the cylinder. This annulus, I 
together with the upper and ilower parts of the ; 
generator, is surrounded by a water jacket, j 
Metallic flanges are provided to conduct heat from . 
the outer surface of the cylinder to the water jacket. ! 
Solid fuel is introduced in powdered form through j 
a rotary valve, or liquid fuel through a jet, at the ; 

of the generator, or fuel may be injected by 
meai^ of air or of steam generated in the cool- 
ing jacket. Lime or chalk may be introduced 
^ith the fuei. Baffles may be provided within the 
cylinder to impede the flow of the fuel and may be 
composed of catal^ic material. Surplus water 


from the cooling jacket may flow into a tank at the 
base of the generator, and ash may be discharged 
into this through a rotary valve. The steam 
generated, if not used for the injection of fuel, is 
introduced into the top of the cylinder. The gases 
resulting from tho interaction of fuel, steam, air, 
and products of combustion are withdrawn from the 
bottom of the cylinder under pressure or suction 
and may be supplied to intornal-combustion engines. 

-H. Hg. 

Coaly hydrocarbonSy and ike like; Process for de- 
composing under high iemperatures and 

pressures. S. Lbffler. G.P. 306,356, 24.1.15. 

Th 8 temperature of the reaction chamber is con- 
trolled and the pressure on the walls of the chamber 
counterbalanced by means of a fluid (r.p., oil) bath 
under pressure, stable under the necessary high 
temperatures employed. The pressure on the fluid 
hath may be slightly greater than that in the re- 
action chamber, and it is advantageous to use for 
the fluid bath hydrocarbons of high b.p. similar to 
those employed in the reaction chamber, so that in 
the event of the walls of the latter becoming 
damaged, harmful contamination of the reaction 
mixture does not occur. — A. J. H. 

Blast-furnace and like gases; Pre-heating in 

dry gas-purifi/ing plants. Dinglersche-Maachinen- 
fabrikA.-G. E.P. 182,102,1.6.22. Conv., 24.6.21. 
In preheating blast-furnace and like gas by surface 
radiators heated by gas burners, compressed air is 
supplied to the gas burners, thereby avoiding the 
use of exhaust fans for drawing off the hot gases of 
combustion. Independent gas burners are prefer- 
ably employed for the heaters of the individual 
units. — A. R. M. 

By-products; Apparatus and process for recovering 

from distillate gases. A. Roberts. E.P. 

184,507, 12.2.21. 

Ik the recovery of by-products from distillate gases, 
e.g.y coke-oven gas, a suitable medium is injected 
for the purpose of increasing the vapour tension 
and lowering the temperature of the gas to that 
slightly above the dew-point of the heaviest con- 
stituent to be removed. The gas is then passed 
through a series of condensers, which may be 
jacketed if desired, and are each maintained at 
the dew-point of the constituent to be separated. 
Oils, emulsions or other by-products, having sub- 
stantially the same composition as the by-products 
subsequently removed at a later stage of pro- 
cess, are sprayed into the condensers, and are 
evaporated therein, serving at the same time to con- 
dense the heavier constituent which it is desired to 
icniove. An ammonia saturator may be located at 
such a point in the system that gas entering it has 
its temperature above the dew-point of water 
vapour, $0 as to avoid excessive condensation of 
water in the acid. To remove products the dew 
points of which are low'er than that of water-vapour, 
e.g.j benzol from coke-oven gas, a condenser is 
placed after the ammonia saturator and the gas 
sprayed therein with a suitable liquid, after suitable 
preliminary cooling. — A. R. M. 

Alcohol fuel. J. Hawes. E.P. 184,607, 27.5.21. 

The fuel consists of 96 — 98%^ alcohol, 96 pts. ; 
petroleum naphtha, 2 pts.; nitrobenzene, 1 pt. ; 
and amyl alcohol, 1 pt. — T. A. S. 

[flydrocarhon] oils; Process and apparatus for 

Mtalysing a^id revivifying the catalyst. 

E. V. Owen, Assr. to The Hoover Co. U.S.P. 
1,427,626,29.8.22. Appl., 31.3.22. 

Low-boiling hydrocarbons are produced by pass- 
ing hi^-boiling hydrocarbons with aluminium 
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chloride hydrocubon catalyst” through a catalys- 
ing chamber maintained at a suitable temperature. 
After passing through the catalysing chamber the 
oil is separated from thceatalyst and returned to 
the chamber. The returning oil passes along the 
outer wall of the catalysing chamber and is heated 
to maintain the chamW at the correct tempera- 
ture. Low-hoiling hydrocarbon vapours are removed 
from the chamber. — ^T. A, H. 

Mineral oils and the like; Process for refining 

. Plauson’s Forschungsinstitut G.m.b.H. 

G.P. 352,189, 11.3.20. 

Alkali bisulphates or pyrosulphates are used, at 
temperatures between llCf’ and 2^^ C., if necessary 
under pressure, the sulphur dioxide produced being 
converted into sulphuric acid, which^ is used to 
produce bisulphates from the alkali sulphates 
recovered from the residues. The saturated hydro- 
carbons are scarcely attacked and are recovered in 
a high degree of purity. — A. G. 

Mvdrocafhon oils; Process for the purification of 

. Deutsche Erdbl-A.-G. G.P. 352,917, 18.2.21. 

The oils are treated with more thau 5% of paraffin 
monocarboxylic acids or their halogen deriv.atives or 
anhydrides un.i^il colourless and odourless, and free 
from resin and asphalt. Mineral oil is treated, 
e.g., with acetic acid or concentrated formic acid, 
with stirring, or, in a continuous process, in a 
packed washing column on the counter-current 
principle. The process is simpler and cheaper than 
that using sulphuric acid. — A, G. 

Paraffin; Continuous production of . W. 

Scheffer. G.P. 353,780, 23.11.17. Addn. to 
352,919 (J., 1922, 661 a). 

The melting process is employed in the absence of 
air. Danger from fire is minimised and an increased 
yield is obtained. — A. G. 

Sulphonic acid [from mineral oils]; Process of 

cleaning [removing inorganic salts from] . 

A Wolff, Assr. to The Chemical Foundation, Inc. 
U.S.P. 1,428,197, 5.9.22. Appl., 20.4.16. 
Inobqanic salts are removed from sulphonic acids 
prepared by treating mineral oils with sulphuric 
acid, by washing at about 140° F. (60° C.) with a 
quantity of 40 — 50% sulphuric acid approximately 
equal to 20% of the weight of the sulphonic acids 
under treatment. — L. A. C. 

Bain peat and the like; Process of drying and com- 
pressing . A. J. H. Haddan. From 

Torfverwertungsges. Pohl und von Dewitz. 
E P. 165,445, 10.5.21. Addn. to 158,513 and 
159,464. 

See G.P. 342,337 of 1920; J., 1920, 130 a. 

Gasftcation of coal or other carbonaceous material, 
A. McD. Duckham. U.S.P. 1,428,421, 5.9.22. 
Appl., 2.5.21. 

See E.P. 164,935 of 1920; J., 1921, 572 a. 

Methane and hydrogen; Apparatus and method for 

production of a gaseous mixture of . t. 

Colson. U.S.P. 1,428,879, 12.9.22. Appl., 12.12.18. 
See E.P. 121,124 of 1918; J., 1919, 620 a. 

Mineral oils obtained from earth oil; Method of 

refining . C. B. ^lers. E.P. 184,991, 29.7.21. 

See G.P. 348,342 of 1920; J., 1922, 362 a. 

Motor fuel; Aeroplane . W. T. Schreiber, 

Assr. to U.S. Industrial Alcohol Co. U.S.P. 
1-428,913, 12.9.22. Appl., 25.6.18. Eenewed 
11.8.19. 

Sn E.P. 128,915 of 1919; J., 1920, 651 a. 


Lubricating oils. G.P. 352,726 and 353,497. See III, 
Iron oxide sludge. U.S.P. 1,428,521. See VII. 
Lubricating oils etc. G.P. 353,222. See Xll. 


IIb.— DESTBDCTIVE DISTILLATION; 
HEATING: LIGHTING. 

Thermal conductivity at temperatures of ineandei. 
eence Je.g., of incandescence filaments]; Deter- 
mination of . M. von Laue and W. Gordon. 

Sitzungsber. Preuss. Akad. Wiss. Berlin, 19^ 
112—117. Chem. Zentr., 1922, 93, IV., 689. 

The thermal conductivity of the filaments of elec- 
tric lamps in a state of incandescence may be deter- 
mined by heating the filament with alternating 
current and measuring the difference in phase 
between the temperature and the heat liberated, 
or by determining the variations in the tempera- 
ture of the surface of the filament. The variations 
in the electrical and thermal conductivity, due to 
local or temporary variations in temperature, may 
be neglected. The variations in temperature must 
not be too great. The filament must be of such a 
length that the fiow of heat to its ends does net 
need to be taken into consideration. — ^A. B. S. 

Patents. 

Peat and the like; Dry distillation and -coking oj 
raw . A. J. H. Haddan. From Torfverwert- 

ungsges. Pohl u.saM Dewitz. E.P. 169,952, 

10.5.21. Addition 1^58,513 (cf. G.P. 337,097; 
J., 1921, 618 a). 

A MoniFicATioN of the original proeess in which 
the moisture of the peat is liberated by heating 
only a selected zone of the charge, preferably the 
interior, or heating one zone more powerfully than 
the surrounding zones, and allowing the steam thus 
generated to penetrate the charge and expel the 
moisture to an outlet or outlets. A water discharge 
pipe has a stop-cock which can be kept closed until 
the water to be discharged has collected in the 
pipe. — A. B. M. 

Carbonisation of coal, shede, peat, and the like; 
Apparatus for . H. P. Hird. E.P. 184,525, 

20.12.21. 

Within the carbonising retort a shaft or shafts of 
suitable cross-section are caused to revolve, so that 
a passage is formed within the body of the charge, 
external to the shaft, thus permitting ready 
escape of gas from the retort. A tapering shaft 
may be usot, and it may have a combined recipro- 
cating and rotary motion. — A, B. M. 

Pitch and the like; Carbonisation of . K. 

Kubierschky. G.P. 354,213, 30.11.20. 

Pitch is worked up into solid briquettes by admix- 
ture while hot with coke, coal, or sawdust, and the 
product is distilled. The coke formed during dis- 
tillation can be readily removed from the retorts. 

-L. A. C. 

Wood and similar materials; Method for obtaininij 

chemical products from . Cfhem. Fabr. Kalk 

G.m.b.H., und H. Oehme. G.P. 364,865, 7.4.20. 
A DBT mixture of wood flour and magnesium 
chloride is heated in a current of dry steam and 
the products of decomposition of the wood, such as 
acetic acid, methyl alcohol, acetone, furfural, etc., 
are partly removed during the process of decom- 
position and finally by steam distillation. Tm 
residue is used in the preparation of artificial wood 
and similar products. — A. J. H. 
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Electrie discharge tvies _[; Gas-filled icith 

independent dischargej. Naaml. Vcnnoots. 
Philips’ Gloeilampenfabriekcn. E.P. 162,268, 
18.2.21. Oonv., 20.4.20. 


In gas-filled electric discharge tubes in which an 
electric discharge is started 'by supplying current 
to the electrodes, the starting potential is reduced 
by combining magnesium or beryllium or their 
alloys with the metal, e.g., iron or aluminium, form- 
ing the electrodes. Thus magnesium or beryllium 
may be mechanically applied to the electrodes, and 
material disintegrated from the electrodes by the 
discharge is prevented from forming a deposit upon 
the walls of the discharge tube by suitably shaping 
the electrodes, e.g. by partly surrounding the 
auxiliary metal or alloy by the electrodes. 

— J. S. G. T. 


Distillation of material carrying a percentage of 
volatile matter [.e.g., shale etc.]. G. McD. Johns, 
Assr. to The Industrial Process Engineering Co. 
U.8.P. 1,423,527, 25.7.22._ Appl., 16.7.20. 

See E.P. 172,392 of 1920 ; J* 1922, 92 A. 


Carbonaceous materials; Heating of vertical retorts 

for the distillation of . IV. Wild, Assr. to 

West’s Gas Improvement Co., Ltd. U.S.P. 
1,427,426, 29.8.22. Appl., 5.6.20. 

See E.P. 153,139 of 1919; J., 1920, 813 a. 


[Incandescence electric lamps;] Hermetical seal 

[for leading-in wires of ]. W. L. Van 

Keuren, Assr. to General Electric Co. U.S.P. 
1,427,870, 5.9.22. Appl., B.6.18. 

See E.P. 130,212 of 1918; J^919, 676 a. 


IIL-TAB AMD TAR PRODUCTS. 

Low-temperature coal-tar and pitch therefrom 

[; Composition of ]. J. Marcusson and M. 

Picard. Z. angew. Chem., 1922, 35, 493 — 494. 

The presence of carboxylic acids in low-temperature 
tar previously reported by the authors (ef. J., 1921, 
462 a) has been confirm^ by examination of two 
other industrial samples. These acids are con- 
sidered to be not phenolcarboxylic acids but acids 
allied to humic acid, as are similar compounds 
found in wood-tar. Pitch from Uw-teniperature tar 
and ordinary coal-tar pitch of similar melting points 
show wide differences in composition. Determina- 
tions of the degree of softness by the Richardson 
penetrometer and of the elasticity of different 
qualities of pitch from low-temperature tar and 
pitch derived from ordinary coal tar and lignite 
tar are given. These properties are of importance 
from the point of view of suitability for the prepara- 
tion of asphalt. In the case of material derived 
from coal, pitch from low-temperature tar is far 
inferior to a similar quality of ordinary pitch for 
this purpose. With lignite pitch the difference is 
not quite so great. — C. I. 

Henzol; Estimation of in gas. H. Bahr. 

Chem.-Zeit., 1922, 46, 804. 

The apparatus consists of a jacketed metal cylinder, 
the inner portion of which is filled with activated 
charwal. This cylinder is placed in a vertical 
position and the gas is passed into it after passing 
through a gas meter. After the absorption the 
cylinder is placed horiaontally, the jacket partly 
filled with naphtha of b.p. 160°— 170“ C., and the 
latter heated to boiling, while a current of super- 
heated steam is passed through the charcoal. The 
benzol is condensed and the vessel finally swept out 
with heat^ gas. Tests with this apparatus showed 
that at two coke-oven installations some 20% of the 


benzol was escaping absorption. Part of this loss, 
however, is inevitable, the charcoal apparatus 
recording as benzol fractions of very low boiling 
point which could not be retained by wash-oil. 

— 0 . 1 . 

Coumarone-resin. Hirano. gee XIII. 


Patents. 

Tar: Distillation of . Thermal Industrial and 

Cnemical (T.I.C.) Research Co., Ltd., J. S. 
Morgan and D. Rider. E.P. 184,624, 7.6. and 
20 . 12 . 21 . 

The difficulties of frothing in tar-stills and the re- 
moval of constituents of lower boiling point from 
viscous pitch are overcome by feeding the crude pre- 
heated tax under the surface of molten metal wUch 
is kept at such a temperature that hard piteh b 
discharged. The vapours from the still, which is 
kept at about 350° C., are passed through a small 
fractionator, kept by the incoming tar at about 
120° C. The vapours leaving at this temperature 
consist of water and light oils. The condensed 
liquid from the fractionator is led into a secondary 
still also containing molten metal and maintained 
at about 230° C. This removes the usual tar frac- 
tion filing at 170° — 230° 0. The residues pass on 
to a third still kept at 270° C. where the fraction 
boiling at 230° — 270° C. is removed. The residue 
constitutes another well-marked fraction boiling 
between 270° and 350° C. A modification of the 
process consists in keeping the first still at 275° — 
290° C., whereby the anthracene remains in Ae 
pitch. The pitch is then sprayed in a tower with 
superheated steam which removes the anthracene. 


ITaafe sulphuric acid [from refining tar oils']; 

Process for treatment of [to recover resinous 

products]. 8. Hilpert, Assr. to Deutsch-Luxem- 
burgische Bergwerks und Hiitten A.-G. U.S.P. 
1,427,386, 29.8.22. Appl., 9.7.21. 

The waste sulphuric acid obtained in the purifica- 
tion of light coal-tar oils is treated with an aromatic 
hydrocarbon to recover resinous products. — T. A. 8. 

Lubricating oils; Production of highly viscous 

from coal-tar oils. Chem. Fabr. Worms A.-G. 
G.P. 352,726, 8.12.17. Addn. to 350,801 (J., 1922, 
539 A>. 

Acid gases, particularly gaseous hydrogen chloride, 
are used as condensing media, and are brought into 
contact with the oils at high pressures and elevated 
temperature. Anthracene oil is saturated with 
hydrogen chloride in an autoclave, the charge being 
stirred at about 100° C. under pressure of 1—2 ato. 
until a sample shows the desired viscosity. The 
viscositv increases from 4'52° Engler at 40° C. to 
12-5° Engler at 50° C. Sulphur dioxide may be 
used in place of hydrogen chloride. — A. G. 

Thionaphthenesulphonie acid; Process for preparing 

. Ges. fiir Teerverwertung m.b.H., and R. 

Weissgerber. G.P. 353,932, 22.2.21. 

The sulphonation of thionaphthene is carried out in 
the presence of at least sufficient acetic anhy^ide 
to combine with the water present in the sulphuric 
acid and that produced during the reaction. The 
free acid is a difficultly crystallisable, syrupy mass, 
easily soluble in water. The potassium salt forms 
colourless easily soluble laminie. The acid is d^ 
composed on heating with dilute sulphupc acid to 
140° C. into thionaphthene and sulphuric acid. 

— H, C. R. 


Purification of waste liquid 

carbons]. F. W. Wagner. U.S.P. 1,428,618, 
12.9.22. Appl., 24.8.20. 

Hydbooabbos compounds are removed from aqueoui 
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«<Dations by passing a stream of a reducing gas 
through and intimately mingling it with the solution 
in presence of a catalyst. — B. M. V. 

Eydrocarbon oils. G.P. 352,917. See IIa. 

Sulphonic acids. U.S.P. 1,428,197. See IIa. 

Carbonisation of pitch. G.P. 354,213. See ITb. 


iV.-GOLOUBING MATTEBS AND DYES. 

Colour of the azo-dyes and related coloured sub- 
stances; Calculation of the . J. Moir. CUem. 

Soc. Trans., 1922, 121, 1565— 1662. 

The method of representing coloured substances hy 
bydroxylatsd formulae which may then be dissected 
into a fundamental skeleton or parent substance 
and a number of subsidiary groups or linkages 
(Chem. Soc. Trans., 1921, 119, 1655), has been 
successfully applied to the simpler azo-dyestuffs, 
and numerical values have been found for the sub- 
sidiary groups, so that, for example, the colour ol 
ionised benzene azophenol or the wave length of the 
absorption band may be calculated from that of 
ionised phenol as parent substance, by multiplying 
its wave length (A =287) successively by the respec- 
tive numerical factors for the subsidiary groups. 
From the values for the hydroxy-compounds those 
for the aminoazo- and dimethylaniinoazo-com- 
pounds can be calculated by using the factors for the 
ratios NH,/OH and (CH,),N/0H, viz., M and 1*19 
for the lower bands and T18 and 1'27 for the higher 
bands respectively. By introducing other inter- 
position factors the values for azomethine, stil- 
beoe, and higher azo^iyestuffs can he calculated. 
The following are colour factors for groups inter- 
posed in the chain : — CH, — 0 92, — NH— 1'09, 
-O— rO and 1-4, — CHOH— 101, — NOH— 1*20; 
as second linkage to two rings the factor for 
— CH,— is 0-95, — NH— 113, and — O— 102 and 
1'4. The naphthalene /benzene factor is 1*15, and 
the phenyl factor 1*135. — U. JF- M. 

Cyanine dyes. V, Virtual tautomerism of the 
thiocyanines. W. H. Mills and W. T. K. 
Braunholtz. Chem. Soc, Trans., 1922, 121, 
1489—1495. 

The thiocyanines produced by the condensation of 
5-methylbenzothiazole ethiodide with 1-methyl- 
benzothiazole ethiodide on the one hand, and 
1.5-dimethylbenzothiazole ethiodide with benzo- 
thiazole ethiodide on the other hand, are identical 
substances, whereas in the absence of any intra- 
molecular change, two isomeric thiocyanines would 
have been expected, differing in the nitro^n atoms 
to which the acid radicle was attached. The facts 
therefore demonstrate the existence of virtual 
tautomerism in this class of dyestuffs, involving the 
transference of the acid radicle from one of the 
two nitrogen atoms to the other with a correlated 
shift in the conjugated doable linkings of the con- 
necting chain. In view of the close correspondence 
in properties between the various classes of cyanine 
dy^tuffs, there can be little doubt that the other 
classes of this group, the cyanines, carbocyanines 
and their isomerides, are capable of showing the 
same phenomenon. — G. F. M. 

Pyrylium salts of anihocyanidin type; Synthesis of 

. D. D. Pratt and R. Robinson. Chem. Soc. 

Trans., 1922, 121, 1677—1585. 

Dbeivativbs of 3-hydroxybenzopyrylium salts 
related to the naturally occurring antbocyanin 
plant pigments have been synthesised by condensa- 
tion of o-by4roxyaldehydes and ui-alkyloxy- or 
w-aryloxy-^ tophenones. The direct condensation 
is exemplified by the preparation of 7-liydroxy- 


3-ethoxy-2-phenylbenzopyTylinm chloride by passing 
hydrogen chloride into a glacial acetic acid solutloQ 
of ^resorcylaldehyde and u*-ethoxyacetophenone 
It forms orange-red needles which decompose at 
210^ C., and gives a ferriubloride in the usual way 
crystallising in diamond-shaped prisms, m.p! 
170*^ C.‘ 3-Ethoxy-2-pheuy!benzopyrylium ferrii 
chloride was, on the other hand, obtained by two 
steps, first the preparation of phenyI-2-hydroxy- 
^-ethoxystyryl ketone from salicyialdehyde anci 
tti-ethoxyacetophenone, and secondly the conversion 
of the atyryl ketone into a pyrylium chloride by 
means of hydrogen chloride in dry ethereal solution. 
The ferrichloride crystallises in bright golden 
plates, m.p. 12P C. — G. F. M. 

Naphthalene and its derivatives; Eleetrolytic 

reactions of . 777. Electrolytic oxidation 

of a-7iuphthylamtne and ar-tetrahydro-a-naphihyl- 
amine. K. Ono. Mem. Coll. Sci. Kyoto Imp 
Dniv., 1922, 5, 345—357. 

a-NAPHTHYLAMiNB is oxidised electrolytically in a 
divided cell in which a small sheet lead cathode is 
immersed in sulphuric acid (20%) and the anode 
liquid id a solution of a-napbthylamine in acetone 
and dilute sulphuric acid. Platinum, graphite, and 
lead peroxide respectively may be used as anode 
materials, the last-named giving the best results. 
Under these conditions, a^naphthylamine is con- 
verted into a mixture of Naphthylamine Violet and 
o-naphthoquinone. Its behaviour thus differs from 
that of anUine which, at a platinum electrode, is 
transformed solely into Aniline Black, but the 
apparent stability of the latter may be due entirely 
to its insolubility in Ibe anode liquid. The current 
yield diminishes with increasing current density 
but attains its maximum at approximately 1 amp. 
per 100 sq. cm. Raising the temperature of the 
electrolyte does not necessarily favour the yield. 
A suitable concentration of sulphuric add is 10— 
30%, the best results being obtained with a 10/^ 
solution. Potassium chromate, chrome alum, 
potassium chlorate, and ferric sulphate apt effec- 
tively as oxygen carriers. Under closely similar con- 
ditions, ar-t'etrahydro-B-naphtbylamine is oxidised 
to ar-tetrahydro-a-napbthoquinone. Platinum, lead 
peroxide, and grapnite may be used as anode 
material and, of these, lead peroxide gives the best 
results. The most suitable conditions are a current 
density of about 1 amp. per 100 sq. cm., a tempera- 
ture between 18°, and 23° C., and a concentration 
of sulphuric acid between 10% and 30%. Chrome 
alum, potassium chromate, potassium chlorate, and 
potassium ferrocyanide are efficient oxygen gri^rs. 

Triphenylpararosaniline hydrochloride; Forntaiion 

of from diphenylamine and chloraUammonio. 

R. Horiuchi. Mom. CJoll. Sci. Kyoto, 1921, 5, 
1—7. 

The small yield of triphenylpararosaniline hydro- 
chloride obtained by heating diphenylamine and 
chloral-ammonia directly to 130° C. is greatly in- 
creased by maintaining the temperature at 100° C. 
for some time prior to heating to 130° C. The 
author has investigated the reaction of diphenyl- 
amine with various compounds containing the 
OCl, and CHO groups respectively and concludes 
that compounds containing the former group are 
alone concerned in the formation of Diphenylamine 
Blue^ the chlorine atoms being replaced by the 
pbenyl group, and tho resulting product reacting 
with part of the hydrogen chloride produce<l 

— *J. S. G. X. 

Carhamides of anihraquinone. M. Battegay and 
J. Bernhardt. Chim. et Ind., 1922, 8, 305—306 . 
The three isomeric dianthraquinonylcarbamid* 
show a gradation in properties in which tn 
a/?-isomerid© approaches more nearly to tn 
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^^'-isomeride than to the aa-iaomoride. The two 
first-named may be us^ aa vat dyoa by preliminary 
reduction with alkaline sodium hydroaulphite at 
300—40“ C., but under similar conditions the 
ja'-isomende undergoes hydrolysis unless the 
temperatup u kept below 18“— 20“ C., and then 
the material is so insoluble as to render it useless 
as a dye. If, however, iwo hydroxy, methoxy, or 
benzoylamino groups are introduced in para posi- 
tions to the carbamide group, one in each anthra- 
quinonyl nucleus, then the products are stable in 
the reducing bath and may be used as dyes. — W. G. 

Urdhanes of anfhraquinonr,. M. Battegay and J 
Bernhardt. Chim. et Ind., 1922, 8, 307. 

The urethane group exercises a greater anxochrome 
effect when introduced into the anthraquinone 
molecule than does the benzoylaraino group, both in 
the o and the derivatives. The v-urethanes, like 
the ou'-carbamides, on reduction in alkaline medium 
give products which are immediately hydrolysed 
and this is not checked in the case of the urethanes 
by the introd^uction of a nitro, hydroxy, methoxy 
or benzoylaraino group into the para position prior 
to the reduction. — W. G. 

Beduction of coloming mattert hy light. Ihran 
See XXI. 

Brominated isocyanines. Moudgill. See XXI. 
PiTINTS. 

Anthrogvinone dyestuffs; Manufacture of 

F. W. Atack and C. W. Soutar. E.P. 185,137,' 
23.2.21. I 

The dull shade of halogeneted N-dihydro-1.2 2' 1'- ! 
onthraqiiinoneazine dyestuffs, which are obtained ' 
by condensation of halogenated aminoanthra- 
gmnones in the presence of a copper salt, is due to 
the presence of traces of impurities which are 
rendered soluble and therefore capable of easy re- 
moval, by halogenation of the crude dyestuff. For 
this purpose, the crude dvestuff is treated in sus- 
pension or solution in an inert liquid with chlorine 
or bromine or substances which produce these in 
«f«. When puriBed by this process, 3.3'-dibromo- I 
.N.mhydro-1.2.2 .I'-anthraquinoneazine yields a dye- i 
stuff having a redder and purer blue shade ' 

—A. J. H. I 

Acridine series; Compound of the and a process ! 

of making the same. Acridinium compounds and ' 
a process of making the same. L. Benda Assr 
L. Cassella und Co. G.m.b.H. U.S.P (a) i 
U7*21^^’ 1,427,432, 29.8.22. Appl., ! 

W 3.^DTSMiNO-10-Ai.KTi,.scBiDtNrCM compounds are ! 
treated with formaldehyde in the presence of dilute ; 
mineral acids at the ordinary temperature, (s) j 
Keadity.4c4uble salts of 3.8-diamino-lO-methyhicri- ' 
uimum are treated with tannin in the presence of i 
Md-binding agents, yielding a tasteless, bright ■■ 
Mange-yellow powder suitable for use in the manu- ! 
lacture of lake colours. — L. A. C. j 

hutm-s-arylides; Process for the preparation of 

compounds of with sulphur dioxide. C 

Stephan. U.S.P. 1,427,863, 5.9.22. Appl., 24.8.21. 

W- mixtures produced by interaction of 
satiD-a-aiylides and sulplinric acid are treated with 
«ie sulphites in such a manner that the sulphuric 
^ 18 neutralised rapidly and completely before 
iwmposition of the sulphites can take place. 

— L. A. C. 

[IVtp/icnpJmefftane] dyestuffs; Manufacture of 

Jonnated products of toluene and tbere- 

n Cassella und Co. 

S«;'p o 12-9-22. Appl., 12.3.16. 

E.P. 13,970 of 1916; J., 1915. 1248. 
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Pines Investigations on Swedish 

IS; iSSI''' 

^ spruce and Vine 

tematic examination. In the spruce the limits 
between heart and sapwood are not very clearly 
^hned bnt could be distinguished after staining 
with perosmic ^id. The heart wood does not 
extend equajly m all radial directions, but the 
differences do not cover more than one or two 
annual rings. For the estimation of moisture the 
wood was exposed in vacuo for 72 hrs. at the ordi- 
nary temperature over phosphorus pentoxide. In 

fVk''*’ a®.® studied the specific 

^ the whole sector, dried in vacuo, was 
spring wood was 0-307 (average), 
and that of the autumn wood O'fiOl. A cold wet 
season app^ently tends to give rise to wood of 
lower density. The shrinkage in volume of the 
frrahly felled wood in drying to the air-dry con- 
dition ranged from 6-5 to 11-6%. The ash eoa- 
Stitaents were slightly concentrated in the outer 
and higher portions of the stem. Estimations of fat 
and rrain vary greatly according to the solvent em- 
ployea ; the determinations were made by extracting 
farst with ^nzene for 8 hrs. and then with alcohol for 
the same length of time. Storage for 80 days made 
no difference in the resin values as compared with 
storage for 10 days : any modification of the resin 
j sfter fening must therefore have b^n complete in 
the first 10 days. Drying at 105° C. considerably 
a«re^d the amount of benzene extract. The 
distribution of resin in the stem wae irregular, but 
the general tendency was for the reain to increase 
trom the outside towards the heart; its distribution 
wae more regular near the apex of the stem where 
no sewndary processes had taken place. Celluloee 
was determined by digestion for 18 hrs. with bi- 
sulphite solution at 125® C., followed by repeated 
j treatments with bromine. The percentage of 
! cellulose did not show large variations, but small 
I variations were observed which were in the reverse 
direction to the variations in the resin-content 

—3. F. B. 

Wood; Cellulose value of pulp . H E 

Wahlberg. Papierfabr., 1922, 2», 121^121^ 
percentage of cellulose in wood, calculated on 
the resin-free dry weight, shows only minor varia- 
tions round about an average of 49-^1%. llie 
yield of cellulose is lowest at the centre of the stem 
and this is due either^ to secondary changes which 
render the fat and resin insolnhle in the extraction 
media or to the presence of increased quantities of 
orter non-cellulose compounds, such as lignin. 
The apparent specific gravity of the wood, however] 

IS subject to large variations, and since pulp-wood 
IS always dealt with in terms of volume rather than 
weight, the cellulose value at the pulp mill is suV 
ject to corresponding variations. The cellulose 
value, kg. of pulp per cub. m. of solid wood, may 
be expressed by the formula m=K(100 — h)S, where 
K is practically a constant depending on t^ 
method of digestion, S is the apparent specific 
gravity, when the volume is measur^ on the moist 
wood and the weight is the dry weight, and h is 
the percentage of resin. In the method employed 
by the author for the determination of cellulose 
(digestion with bisulphite at 120“ C. and repeated 
hroraination) the value of K could be taken as 6. 
The area of the disc of wood was determined by 
tracing its outline on a sheet of paper of known 
area-weight and weighing the paper template. In 
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calculating the cellulose value of the whole stem 
by the above formula the stem was* divided into, 
four e<^uai lengths and a sample disc was cut from 
the middle of each, the area of the discs being 
taken to represent the quantitative value of the i 
portion of the stem from which it was cut. | 
Examined in this way. two stems of spruce, CTOwn : 
under equally favouraoie conditions, gave celluloso 
viduea of ISS and 2^ respectively, and a stem of 
pine grown on poor soil showed a cellulose value of 
220 kg. per solid cubic metre. Hence it follows that 
different trees of the same origin have very dif- 
ferent values for the pulp maker owing to dif- 
ferences in the specific gravity of the wood, ranging 
from 0-348 to 0-551.— J. F. H. 

Cellulose; Viscosity of in cupramnionium 

hydroxide solution. T. Determination of the 
viscosity. R. A. Joyner. Chem. Soc. Trans., 
1922, 121, 1511—1525. 

Improvementb have been made in the falling-sphere 
viscosimeter method of Gibson, Spencer, and 
McCall (J., 1920, 541 a, 558 a) for determining the 
viscosities of cuprammonium solutions of cellulose. 
A different method for the preparation of the 
Schweitzer reagent was used, the solution being 
made by bubbling air through a mixture of copper 
turnings in strong ammonia, with the addition 
of a^ut 1 g. of sucrose per litre to hasten the dis- 
solution of the copper. Solutions containing more 
than 80 g. of copper per litre can be obtained, and by 
determining the copper and ammonda in the usual 
way solutions of any desired strength can be prepared 
by suitable dilution. A modification of the method 
of preparing the cellulose solutions and filling the 
viscosimeter tube was developed, in order to 
eliminate errors due to oxidation and to the 
presence of air hubbies in the viscous solutions. 
The cotton was packed in a glass tube, 5 cm. wide 
and 10 cm. long, drawn out at each end to a narrow 
tube 0’7 cm, wiae, and connected below with rubber 
tubing to the bottom of the viscosimeter tube on the 
one hand, and above through suitable taps to a 
reservoir containing the reagent, and sources of 
vacuum and pressure. The tube was evacuated, the 
copper reagent admitted, any residual air removed 
by further suction, and the tube was finally closed 
and shaken to dissolve the cellulose. Finally by 
means of slight pressure (air is quite suitable pro- 
vided the top layers of the solution are rejected) 
the solution was transferred to the viscosimeter tube. 
An increase of about 12% on Gibson, Spencer, and 
McCall’s figures was observed by the new method. 
Experiments were undertaken to determine the 
effect of the concentration of copper and ammonia, 
and small percentages of sucrose or salts on the 
viscositi^. The latter had no appreciable effect. 
The best copper concentration for general use is 
13 g. per litre with 20 g. of cellulose and 200 g. of 
ammonia per litre. With low viscosity cotton a 
4% solution of cellulose is necessary; this is pre- 
pared with a reagent containing ^ g. of copper 
and 200 g. NH, per litre, and the viscosity for a 
2% solution is calculated by the Arrhenius formula. 

— G. F. M. 

Rubber latex in paper making. F. Kaye. India- 
rubber J., 1922, 64. 435-^42. 

Bcbbeb latex is introduced during the beating 
process, a coagulant such as magnesium sulphate, 
acetic acid, or alum bein^ added if necessary. The 
process of hydration involved in beating is 
accelerated even by small quantities of latex, while 
the tensile stren^h and bursting strain of the 
paper are increased in a marked degree. The 
rubbdr, which may conveniently amount to approxi- 
mately 1% of the paper, is as durable and resistant 
to spontaneous chemical change as the paper itself. 

— D. F. T, 


Foper; Determinatios^ ^ mechanical xoood 

printing . H. Krull and B. Mandelkow 

Papierfabr., 1922, 2«, 1213—1216. 

Thb determination of phloro^ucinol absorptioj^ 
value, carried out exactly according to the method 
of Cross, Sevan, and Briggs (J., 1907, 942), affor^h 
a convenient and accurate measure of the pe;. 
centage of mechanical pulp in ** news ” and similar 
printing papers. In calculating the results, how. 
ever, the original factors 8 for mechanical wood and 
1 for sulphite pulp cannot be accepted as snfiicientlT 
accurate. The true average values for these 
factors are 7-84 for mechanical and 1’34 for 
bleached strong sulphite pulps. The error involved 
by using the original factors is negligible for papers 
containing between 65 and 75% of mechanical wood 
pulp, but becomes very considerable in the case of 
papers containing low percentages of that con. 
stituent. The corrected formula for calculating 
the result, expressed on the dry substance, h 
H = 100(P— 1-34V(7‘84— 1-34), where H is the per- 
centage of mechanical pulp and P is the phloro- 
^ucinol absorption value of the paper. — J. F, B, 

Patents. 

Viscose; Manufacture and treatment of — 
Plauson’s (Parent Co.), Ltd. From H. Plauson 
E.P. 184,633, 11.4.21. 

MoNosonnjM- (or disodium-)visco8e is made from 
highly dispersed cellulose (c/. E.P. 183,908; J., 1922, 
7 ^ a); e.g., monosodium-viscose is made by treat- 
ing a paste containing 32 pis. of cotton, 8 pte. of 
caustic soda, and 600—800 pts. of water in a colloid 
mill for i — 1 hr., and then adding 7 — 8 pts. of carboo 
bisulphide: after treatment for a further 10 mins, 
in the mill the reaction is complete. The viscose 
solution thus obtained may be filtered, and, if re> 
quired for the manufacture of artificial sOk, con* 
centrated in vacuo at temperatures not ateve 
40° C. to the required strength, or the viscose may 
be coagulated by heating it at 80° — 100° C., in 
which case resin, rubber, etc. may be added during 
the dispersion treatment to modify the properties 
of the final product. By adding to the viscose solu- 
tion a non-injurious electrolyte, e.g., salt, visooeois 
precipitated and after washing and drying remuini 
os a fine water-soluble powder, which, however, 
gradually changes into an irreversible colloid 
unless kept in vacuo, or in an atmosphere of an 
inert gas such as nitrogen or hydrogen. Ibis 
powder may be used for the preparation of compact 
masses by heating it in moulds at 120° — 150° C. 
under 200 — 600 atm. pressure. The advantages 
claimed for this process are that theoretical quanti- 
ties of alkali and carbon bisulphide are us^, the 
whole operation is rapidly carried out, aacl the 
viscose produced requires very little ^‘ripening" 
even when used for the manufacture of artificial silk. 

— D. J. N. 

Eydra-oxy-cellulose, a xanthogenated compound 
obtained therefrom and a solui compact mateiw 
obtained by coagulation of the latter; ManufaO' 

ture of . C. C. L. G. Budde. E.P. 184,610, 

28.5.21. 

Bt treating cellulosic material containing one half 
to twice its weight of water first with chlorine 
in sufficient excess to react with the non-oellmose 
matter and convert the cellulose into oxyoellulose, 
and then with strong hydrochloric acid, a hyura- 
oxy-cellulose is obtained. This substance ^ 
; xanthate, which readily mixes with water — a solu* 
tion containing 20% of hydra-oxy-cellulose 
spread itself evenly and rapidly over « flat surface 
— and can he used for the manufacture of ®**^*5^ 
silk, paper size, leather hoards, etc. The 
may be conduct^, for exam;de, as follows: 
pulp (100 pts.) reauced to the size of small crumw 


vol. XLI., No. 20.) 


Cl. V.— FIBRES; TEXTILES; CELLULOSE; PAPER. 


SOTa 


irith on equal wei^t of water^ ia exposed for some 
Ijouts to the actu>n of cshlonne gas until about 
JO pts. bjr weight of chlorine baa been absorbed, 
jlaterials such as oat straw require 30—50% of 
chlorine gaa. Ihe oxycellulose thus obtained is air- 
(Jried to concentrate the hydrochloric acid (a by- 
product in the chlorination process) and convert 
the oxyoellulose into hydra-oxy-oellul<Me. The 
resulting brittle product is transferred to a mixing 
machine with 275 pts. of an 18% solution of caustic 
^a, and, after mixing for about 2 hrs., 40 pts. 
pf carbon bisulphide is added: the reaction is 
jllowed to proceed for about 4 hrs., with cooling if 
pecessary. The solution obtained may be used for 
3II purposes for which viscose is used, but is par- 
ticularly suitable for the •manufacture of compact 
gplid bodies, e.p., a 16% solution (16% hydra-oxy- 
cellulose) with addition of such fillers as zinc oxide, 
clay, starchy matter, paper pulp, esparto resin, 
waxes, fats, resins, glycerin, dyes, etc., is poured 
into moulds, and, when free from air bubbles, 
heated to iSP O. for about 12 hrs. when a homo- 
geneous oompact mass is obtained. This is dried, 
cither direct or after washing in a current of water 
at 50“ C., and if a waterproof prodnet is required, 
heated at or above 100° C. Imitation leather may 
be made by mixing 50 pts. of zinc oxide and 50 pts. 
of lesin oil with the xanthate derived from 1(X) pts. 
of hydra-oxT-cellulose, and impregnating the pro- 
duct with glycerin. — D. J. N. 


Cellulose ether solvent and composition. 
Carroll, Aasr. to Eastman Kodak Co. 
1,429,188, 12.9.22. Appl., 6.4.21. 


S. J. 
U.8.P- 


A viacous composition suitable for producing films 
consists of a solution of an alkyl ether of ^Inlose 
in a mixed solvent containing 90 to 40 pts. of 
ethylene chloride and 10 to 60 pts. by weight of a 
lower monohydrio aliphatic alcohol. — A. J. H. 


Artificial silk filaments; Process for the manufac- 
ture of fine . Vereinigte Glanzstoff-Fabrik 

A.-G. (3.P. 308,427, 7.4.18. 


Regulated quantities of viscose sclution are 
squirted into a coagulating bath under conditions 
(low temperature) such that the coarse filaments at 
first formed are incompletely coagulated and are 
then stretched to form very fine filaments. 

—A. J. H. 


Cellulose threads; Method for quickly drying freshly 

precipitated . Vereini^e Glanzstoff-Fahrik 

A.-G. G.P. 312,393, 27.11.18. 

The freshly precipitated cellulose threads are sub- 
jected to a suitable counter current of air, or other 
gas inert towards cellulose, at 100° — 130° C. The 
threads do not suffer a loss of strength if they have 
been well washed and if the current of air is 
correctly adjusted to have a suitable thermal 
capacity. — ^A. J. H. 


Cellulose derivatives [acefafs]; Manufacture of 
solutions, compositions, preparations or articles 

made with . H. Dreyfus. E.P. 184,671, 

20.7.21. 

(JrcLODtJTANONB (b.p. 99° — 101° C.), either alone or 
ia admixture with other solvents, such as methyl 
or ethyl alcohol, acetone, methyl acetate, etc., is 
used as a solvent for cellulose acetates in the manu- 
facture of varnishes, plastic masses, and the like. 
(>llulose acetate varnish, for example, may be made 
by dissedving 100 pts. of cellulose acetate in 1000 
pts. of cyclobutanone or in 100 — 6(X) pts. of cyclo- 
butanone and 900 — 500 pts, of methyl acetate or 
acetone; a plastic mass may be made by dissolving 
100 pts. of cellulose acetate and 12 — 15 pts. of 
triphenyl phosphate in 50 pts. of cyclobutanone and 
100 pts. of methyl acetate, acetone, or alcohol. 

— D. J. N. 

Spun materied resembling wool, cotton, or chappe; 

Process for producing from viscose solutions. 

P. H. Minck, Assr. to The Chemical Foundation, 
Inc. U.8.P. r, 428,246, 5.9.22. Appl., 16.5.19. 
Cellclose material is treated with a solution of a 
caustic alkali sufficient to produce incomplete 
h.ydration without an excess of water, and is then 
treated with carbon bisulphide and the celluloee 
xanthate thereby formed is dissolved in a 3 — 5% 
solution of caustic alkali and afterwards spun in a 
bath containing a mineral acid, — A. J. H. 

Cellulose esters and ethers; Composition and film 

containing mixtures of . L. J. Malone, Assr. 

to Eastman Kodak Co. U.8.P. 1,429,153, 12.9.ffl. 
Appl., 7.1.22. 

The composition oocisists of 1 pt. of a mixture of a 
cellulose ester and a cellulose ether dissolved in sK>t 
more than 6 pts. of a liquid containing pyridine. 


Cellulose-ether composition. P. C. Seel, Assr. to 
Eastman Kodak Co. U.8.P. 1,429,169, 12.9.22. 
Appl., 6.1.22. 

The composition contains a cellulose ethe^and di- 
cnloropropane. — A. J. H. 


Cellulose xanthate [riseose] solutions; Preparation 

of suitable for the manufacture of threads. 

R. Linkmeyer. G.P. 337,672, 31.5.19. 

In the preparation of viscose solutions, the crude 
brown cellulose pulp is boiled with acids before con- 
version into xanthate. Thread prepared from the 
resulting viscose solutions possesses a high break- 
ing .strain and can he satisfactorily used as a 
substitute for cotton. The breaking strain and 
lustre of the thread increase with the concentra- 
tion of the viscose solution employed. — A. J. H. 

Fibres; Process for making artificial , such as 

artificial silk, from cellulose ethers, Farhenfahr. 
verm. F. Bayer und Co. G.P. (a) 352,191, 
16.1.19, and (n) 352,192, 4.2.19. 

(a) Saline solutions are used as a precipitating 
bath. Examples are calcium chloride solution of 
sp. gr. 1'3 at 15° C. or crystallised calcium chloride 
(CaCl,,6H,0) in the molten state at 70° C., or zinc 
chloride solution of sp. gr. 1'85 at 40° C. (a) 
Inste.nd of saline solutions, substances may be usra 
which are capable of taking up the solvent of, but 
do not act as a solvent or swelling agent for, the 
cellulose ether. For example, a 75% aqueoim solu- 
tion of urea may be used as the precipitating 
liquid. — H. C. R. 

Artificial fibres; Manufacture of from solutions- 

of cellulose in concentrated salt solutions. F.. 
Beck. G.P. 353,662, 20.7.20. 

The cellulose threads are coagulated by means of 
concentrated solutions containing the same salts- 
as are used for preparing the cellulose solution. By 
this process the recovery of the salts is jwssible. 

—A. J. H. 

Fibre liberation; Process of . G. A. Richter,, 

Assr. to Brown Co. U.S.P. 1,427,125, 29.8.22. 
Appl., 21.2.21. 

Ckllhlosio material is digested with a sul^urom- 
acid solution of a soluble sulphate. — D. J. N. 

Fibres and cellulose; Process for obtaining textile 

from plants containing much bast and little 

wood, such as flax straw, sisal, ond jute. 6. 
Odrich. G.P. 327,912, 22.1.18. 

The raw material is first treated with hot water in« 
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the usual way aud Gien with a 40-^0% solution of 
sodium, potas^u{a, magnesium, or magnesium- 
calcium bisulphite containing free acid at such a. 
temperature that the hast fibres are not damaged. 
During the treatment and ^fore the highest tem- 
perature is reached the lye becomes only weakly 
acid owing to the Joss of sulphur dioxide from the 
boiling solution. — H. C. E. 

Fibres; Process for the recovery of — ^ from 
mixtures. E. O. Herzog. G.P. 350,638, 15.5.20. 
The disintegrated material is treated with a 
mixture of liquids such that each liquid wets one 
of the kinds of fibre. For example, a mixture of 
animal wool and vegetable fibre (cotton wool) is 
shaken with a mixture of water and an immiscible 
liquid, such as paraffin, carbon tetrachloride, or 
benzene. The animal wool collects at the dividing 
line between the two liquids and the cotton wool 
is taken up by the aqueous layer.— H. C. E. 

Hair; Process for improving the textile qualities 

of human and animal . P. Krais and K. 

Blitz. G.P. 352,961, 28.7.20. 

The hair is treated first with dilute alkali 
hydroxides, then with soap or organic solvents or 
with a mixture of soap solution and organic 
solvents. It is rinsed and then treated with solu- 
tions of calcium or magnesium chlorides or their 
mixtures, the excess of solution removed, and the 
hair dried at the ordinary temperature or slightly 
above it. Hair so treated is soft, flexible, and 
elastic and can be spun, without further treatment, 
either alone or mixed with wool, giving a round 
and uniform yarn. — H. C. E. 

Felting: Preparatory treatment of hair for — — . 
Soe. du Feutre. G.P. 353,947, S^.12.20. Conv., 
12 . 8 . 20 . 

Haib is treated with weak aqueous or feebly alkaline 
solutions containing the sulphide of an alkali or 
alkaline-earth metal, so that the so-called “ ripen- 
ing ” of tho hair is unneoessary and the treated 
hair can be directly employed in the operation of 
felting. Skins which have been treated with the 
hair on, may bo tanned in the usual manner after 
the removal of the hair. — A. J. H. 

Typha and rusk^hres; Method for improving . 

J. Elstw. G.P. 355,023, 18.6.18. 

Ttpha and rush fibres are treated with strong 
caustic soda or with caustic potash or sodium sul- 
phide and the like. The lower the temperature of 
treatment the more dilute may be the liquor used. 

—A. J. H. 

Corh substitute and process of munufacture. E. E. 

Graham. U.S.P. 1,427,682, 29.8.22. AppK, 14.1.20. 
Wood is impregnated with an aqueous solution of 
sodium bicarbonate, and then with wood-a^ lye, 
the temperature during both operations being 
maintained at 180® F. (82® C.). — D. J. N. 

Paper; Process for the chemical and mechanical 
disintegration of raw materials used in the manu- 
facture of . O. Herdey. G.P. 352,693, 9.10.20. 

A ROTABY digester, a mixer, and a mechanical dis- 
integratcu*, to which is attached a grading arrange- 
ment, are arranged so that after leaving the 
digester, the pulp is fed into the rotary mixer from 
which* it passes into the disintegrator. The dis- 
integration and grading of the fibrous material, 
usually carried out in separate stages, are thus 
effteted in one process. — ^A. J. H. 

Paper; Process for loading in the hollander, 

K. Joost. G.P. 354,544, 23.12,30. 

Lubuto Hia rosuH^ng of paper pulp in the h<d- 


lander, sulphates present are precipitated no 
calcium sulphate on the fibres by means of calciunj 
chloride. Suitable additions of 8olub4€ cempounck 
to the pulp may also be made^ so that an increas^ 
amount of sulphate la precipitated and the paper 
pulp thereby loaded to a greater extent.— A. J H 


waste gases jrom cnemicat processest especially 
from cellulose manufacture; Method of disposinl 

of by burning. Zeilstoff-fabrik Waldhof 

G.P. 353,832, 21.5.19. Addn. to 304,999 (E P 
115,350; J., 1918, 387 a). ' 


0>rLY a part of the waste gasee is led with the 
primary air into gas-producers or similar plant and 
burnt tliere, the remainder being need with the 
secondary air for the combustion of the produrPf 
gas.— H. C. R. 


Carrotting fur and hair. Boc. du Feutre. E P 
167,748, 7.7.21. Conv., 12.8.20. 

See G.P. 353,947 of 1920; preceding. 

CeUiUose ethers; Process for the manufacture of 
moulded articles from — (I. Leysieffsr 
U.S.P. 1,427.690, 29.8.22. Appl., 7.1.21. 

See E.P. 156,762 of 1921 ; J., 1921, 732 a. 

Indurated materials; Methods of manufaetuHv^ 

from woven fabrics. Briti^ Thomson- 

Houston Ck>., Ltd. From General Electric Co 
E.P. 185,662, 15.10.21. 


Aluminium sulphate. G.P. 352,289. See VII. 


VL— BLEACHING; DYEING; PBINTING; 
FINISHING. 

BleachinQy past, present and future. G. Braam. 

Z. angew. Chem., 1922, 35, 501—602. 

After reviewing past and present methods of 
bleaching the aoithor describee a new apparatus for 
conveniently preparing an aqueous solution of 
chlorine when and where required. The apparatus 
is made of earthenware and consists essentially of 
an upper and lower chamber, the upper part of the 
upper chamber communicating with the bottom of 
the lower chamber, so that the water which 
initially fills the lower chamber is displaced into the 
upper chamber by introducing chlorine from a gas 
cylinder into the upper part of the lower chamber. 
The apparatus is provided with a graduated level 
gauge « that the amounts of water and chlorine 
respectively can be directly read off. After 
charging the apparatus in the manner described, 
the various cocks are closed and solution i« rapidly 
effected by means of a small vulcanite propeller in 
the bottom of the apparatus which whirls the water 
on to the walls of the lower chamber, and as the 
gas is absorbed the water displaced into the upper 
container gradually flows back into the lower one, 
and the solution can be run off aa required. 

— G. F. M. 

Bleaching of cotton with acid and alkaline liquors. 

E. Ristenpaxt. Textilber., 19SS, 3, 363—364. 

A CRITICAL investigation of the bleaching process 
deacribed in G.P. 352,845 (J., 1922, 666 a) in which 
fibrous ceUudose material is treati^ with acid and 
then with alkaline bleach liquors. When fabric 
which had been treated in an acid bleach liquor of 
1® B. (sp. gr. 1*007) containing 2*5 c.c. of sul- 
phurio acid per 600 c.c., was washed and then 
farther treated in a similar but a&aline bleach 
iiqnor containing 1 c.c. of caustic soda of 32° B. 
(sp. gr. 1*285), it gained in strength «id whitenej- 
When tf^ase bleaching treatmecia w«i« reversed, the 
samples of fabric were iitferior ia ctragth sxc 
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whiteness to that which had reoeiTod the acid- 
^Ikalino bleach. Fabric, after an acid^alkaline 
bleaoh in liquors containing 1 g. of ayailable Cl per 
I was equal in appearance to but stronger than 
fabric which had b^n bleached in a liquor contain- 
ing 4 g. Cl per 1. In another instance, a similar 
result was obtained by using bleach liquors con- 
taioinS i g. and 2 g. of Cl per L respectively. The 
process avoids the formation of oxycelluloae and 
enables a large saving of bleaching powder to be 
effected.— -A. J. H. 

PAiENTfl. 

ScourifiQ, dyeing and similarly treating %Dith 
liquids fabrics in piece form in continuous 

process: Apparatus for . M. Silbereisen. 

E.P. 176,306, 24.6.21. Couv., 2.3.21. 

Fabric is continuously plaited down in open width, 
(^ain or rope form into one arm of a U-sbaped 
vessel and b then forced forward by its own weight 
into the other arm, whence it is continuously with- 
drawn. The lower part of the ll-bend in the vessel 
contains a false bottom consisting of numerous 
wooden rollers arranged parallel to each other and 
transversely to the axis of the U-vessel. The 
scouring or dye liquor, which passes through the 
apparatus in a direction opposite to that of the 
fabric, is also continuously circulated upwards 
between the rollers, between the folds of the fabric 
and at right angles to its direction of advancement 
in the U-bend. — A. J. H. 

Vat^preparations for dyeing; Manufacture of 

stable, dry, and readily soluble . Farbw. 

vorin. Meister, Lucius, und Briining, E.P. 
177,526, 21.3.22. Conv., 26.3.21. Addn. to 
171,078 (J,, 1922, 705 a). 

An alkali salt of a balogenindigo capable of dyeing 
wool from a vat is used instead of an alkali salt of 
leucoindigo in the process described in the 
chief patent. For example, a paste containing 
250 kg. of mooobromoindigo white and 100 kg. 
of the reduced brown sulphurised quiuone vat- 
dyestuff prepared as described in E.P. 19,^9 of 
1912 (F.P. 447,592; J., 1913, 226), is dissolved in 
300 kg. of sodium hydroxide solution of 40® B. (sp. 
gr. 1*383) and 300 kg. of water; 150 kg, of 
molasses and 10 kg. ot hydrosulphite are added, and 
the mixture is evaporated to dryness, first with 
agitation under high vacuum, and finally in shallow 
dishes in oacwo.. The product is readily soluble in 
water and dyes wooL reddish-black tints from a vat. 

— L. A. C. 

Vat dyestuff preparations for use in printing and 

dyeing; Manufacture of . C, Bennert, G.P. 

353,868, 8.1.16. 

Pbepa^tionb containing vat dyestuffs, by means 
of which it is easy to prepare slightly alkaline or 
acidic dye vats, consist of a vat dyestuff in its leuco- 
form and a hydrolysb product of proteins, e.g., 
protalbinic and lysaibinic acids and the like^ or their 
salts (pure or impure) together with acids, acid 
salts, or neutral salts of volatile alkalis with organic 
acids, with the exception of organic hydroxy- and 
dihydroxy-acidfl and their anhydrides and salts. 

—A. J. H. 

t*rinting of textile fabrics, "Hie Calico Printers* 
Assoc., Ltd., and G. Nelson. E.P. 185,007, 
13.8.2i. 

Cotton fabric, after being mordanted with chrome 
^nd tannin, and dyed with a suitable dyestuff, is 
printed witn a discharge naste containing a caustic 
alkali, with or without sulphozylates, glycerin, and 
"pchelie salt for a white discharge, and together 
. vat dyestuffs for a coloured discharge, and is 
then aged, washed, and soaped in the usual 


ma^er. This process has the advantage that the 
dyed ground produced by mordanting and dyeing 
can be preserved indefinitely and thus be discharged 
whenever required. — A. J. H. 

Printing process. A. Dietz. G.P. 303,055. 6.10.13. 
and 322,609, 15.2,18, * * 

The process b designed for use with a plate with a 
matt surface or with glass or porcelain rolls, treated 
only with a liquid containing glycerin and hydro- 
chloric acid, to which colour may be added 
preparatory to the transfer of the original and to 
the application of the printer’s ink. A little benzoic 
^id is added to the above liquid and alcohol is used 
in place of part of the glycerin, and formic acid 
in pl^ of part of the hydrochloric acid. The 
ben^ic acid keeps the reprint-plate clean and the 
addition of alcohol keeps the benzoic acid in 
solution and transfers it to the repriut-plate in the 
finest state of division. For example 16*25% of 
magnesium chioride and 2*25% of aluminium 
sulphate are dissolved in 30*25% of boiling water 
and after cooling 1*80% of pure hydrochloric acid, 
3*60% of glacial acetic acid, 3‘60% of formic acid, 
1*35% of benzoic acid, 13*80% of glycerin, and 
27*10% of 98% alcohol are added. The plates are 
prepared with this mixture and the original, 
written with an ink containing iron salts and 
ammonia, is lightly pressed on it and after a short 
time taken off again. The already visible impres- 
sion is then treated with o^our suitable for this 
class of work. Only the writing takes the colour, 
the remainder of the plate being unaffected. This 
process allows of the production of a large number 
of reprints of peat accuracy without the fresh 
preparation of the plate after each copy. The main 
patent deals with the employment of printer’s ii^V 
containing glycerin. If other inks, such as litho- 
graphic inks from coal tar dyes, are to be us^ a 
little glycol and if necessarj' a small quantity of a 
si^ium salt such as sodium sulphate, sodium 
bicarbonate, or especially sodium benzoate, must be 
added. The glvcol unites better with the colour than 
glycerin, and naif the quantity is sufficient. The 
addition of the sodium salt causes the colour to be 
retained better by the negative.— H. 0. B. 


VII.— ACIDS; ALKALIS; SALTS; HON- 
METALLIC ELEMENTS. 

Lead chamber Isulphuric acid] process; Physico- 
chemical study of the . M. Forrer. Bull. 

Soc. Chim. Belg., 1922, 31, 251 — 293. 

In order to investigate the reactions which take 
place in the lead chamber process and to determine 
the temperature coefficient, the apparatus used was 
such that the five chief gases present during the 
course of the reaction (sulphur dioxide, nitro^n 
peroxide, water vapour, oxygen, and nitrogen) 
were used in mixtures of known composition which 
could be varied at will. These mixtures were 
passed at a known rate into a chamber of known 
dimensions at a definite temperature, each of these 
factors being susceptible of variation. Numerous 
experiments wore carried out and in each case the 
quantity of acid produced was measured and the 
acid itself analysed. The author shows that forma- 
tion of acid only takes place in presence of a liquid 
phase, so that the time of formation b decrea^d 
and the yie^ld increased by the preliminary addi- 
tion of a small quantity of liquid in order to start 
with a heterogeneous system. This liquid should 
be sulphuric acid itself, as water evaporates and 
the presence of water vapour is not sufficient to 
bring about formation of acid. Under certain con- 
ditions the acid itself disappears, this being due to 
reversal of the reaction; these conditions, how- 
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ever, are different from tboee vhicli obtain in 
industry. For low concentrations of gas there 
exists an optimum rate of intahe for water; this 
gives the highest yield and, at the same time, the' 
most concentrated acid. As the gas concentration 
incr^es this optimum rate shifts in the direction 
of diminution of water supply, When the concen- 
tration of the liquid phase is constant, the relation 
between the velocity of the reaction and the con- 
centration of the gaseous phase is much less com- 
plex than in the case when the liquid phase is of 
varying imncentration. The rate of supply of 
sulphur dioxide docs not appear to influence the 
reaction velocity ; on the other hand, nitrogen per- 
oxide and water both exert considerable influence. 
The results point to the formation of an inter- 
mediate substance of which water is a constitnent 
but which is decomposed by an excess of water. 
Under industrial conditions, t.s.^ in the production 
of chamber acid, the rate of intake of water is 
exactly that which corresponds to the optimum 
reaction velocity. — H. J. E. 

Sulphuric acid; [Jfifrs losses in] the manufacture 

of in tower systems. S. Mioewicz. C9iem.- 

Zeit., 1922, 46, 847. 

In a particular tower system in which the nitre 
consumption was normally 10 — 1-2% HNO,*on 
monohydrate acid made, this figure occasionally 
rose without any evident reason to 2—3%, and even 
to 4*4%. It was noticed that at times of heavy 
nitre consumption the acid was cloudy, and a test 
of Glover acid at such a time showed that after 
driving off sulphur dioxide the acid still reduced 
Iodine owing to the presence of arsenic, selenium, 
and ferrous salts. The losses of nitre were therefore 
attributed to reduction to nitrous oxide or nitrogen 
by arsenious acid in the towers of the “ inner 
ring,” the arsenious acid being regenerate by the 
action of sulphur dioxide in the Glover towers. The 
settling out of arsenic accumulations is suggested 
as a remedy.— C. I. 

Boric acid: Determination of — — . W. Strecker 
and E. Kannappel. Z. anal. Chem., 1^2, 61, 
378—397. 

The material in which boric acid is to be deter- 
mined is distilled with phosphoric acid and methyl 
alcohol, a current of air saturated with methyl 
alcohol being passed through the apparatus during 
the distillation ; the distillate is collected in a 
receiver containing sodium hydroxide solution. 
When all the methyl borate has been collected in 
the receiver, the contents of the latter are boiled 
to expel methyl alcohol and to saponify the ester, 
the solution is then treated with a very Slight excess 
ot hydrochloric acid (red coloration towards methyl 
orange), boiled to expel carbon dioxide, mannitol is 
added in the proportion of 1 g. for each 10 c.c. of 
Bidution, and the mixture is titrated with 17/10 
barium hydroxide solution, using o-naphtnol- 
phthalein as indicator. — ^W. P. S. 

Borax; Alternate jmecipitation of borax and ammon- 
ium chloride in the industrial preparation of 

by the double decomposition, {NBi^,BJ),+ 
Na,Bfi,+2NH,Cl. U. Sborgi and C. 
Franco. Giorn. Chim. Ind. Appl., 1922, 4, 
245—249. 

The results of further investigations of this re- 
action (J., 1921, 693 a) render it possible to increase 
the chemical yield of the process to 100% for all the 
substances used. For the same volume of the 
original mixture employed, the output of borax per 
cycle of operations is diminished by 48%, that is, 
the absolute production of borax is lowerM to this 
extent. Thus, using the new modification, only 
489 g. of NajBjOjjlOH.O, is obtained from the 


volume previously yieldi^ 941 g., hut 136-72 g 
NH.Cl is also obtainecL The number of operations 
is not notably increased, since the mother liquor 
from the borax, if the ammemium chloride is not 
crystallised from ifl, would be treated for the 
recovery of the ammonia. The whole process is ag 
follows. The composition of the initial mixture 
(I) reacting at 10° C. and the amount of crystallised 
borax it yields, as well m the composition of the 
mother liquor (I) remaining after mtration are ag 
before (loc. cif.). Mother liquor I is concentrated 
2-35 times, yielding a distillate (I) containing NH 
5-96 g. and H,0 659'24 g., and a residual solution’ 
The latter, crystallised at 37" C., deposits 136-72 g 
NH,C1 and gives a mother liquor (II) of the comi^ 
sition: Nad 104-82 g., NH,C1 126-86 g., 

43-42 g., and HjO 425 g. To this mother liquor li 
are added distillate I and also NaCl 149-43 a 
H^O, 316-58 g., NH. 43-68 g., and H,0 115- 76 g 
The resulting mixture (II) of the composition- 
NaCl 254-30 g., H.BO, 360 70 g., NH, 49-52 g 
NH,C1 12686 g., and H,0 1100 g., is stirred for 
some hours at 10° C. In this way 489 g. of crystal- 
lised borax is precipitated, and there remains 
mother liquor I, with which the cycle is recom- 
menced. This second batch of precipitated borax 
and also the ammonium chloride are impure and are 
washed, the accumulated wash waters being mixed 
and concentrated, giving a distillate, which ig 
added to distillate I, ammonium chloride, and 
mother liquor, which is added in suitahle amount to 
mother liquor II. — T. H. P. 

Fluorides; Detection and estimation of . N. K, 

Smitt. Bull. Bur. Bio-Tech., 1922, No. 6, 
176—178. 

Gkeefe’s volumetric method for tiie estimation of 
fluori^ps (J., 1913, 992) may be simplified ag 
Mlows. To 5 or 10 c.c. of the neutral fluoride solu- 
tion are added 5 c.c. of 10% ammonium thiocyanate 
solution and 25 c.c. of alcohol, the mixture being 
titrated directly with alcoholic ferric chloride solu- 
tion which has been standardised against pure 
potassium fluoride under exactly similar conations. 
It is essential that the solution be neutral and that 
the same volumes of indicator and solution be 
always used, as the presence of more water destroys 
the final colour and this gives high results. The 
concentration of the ferric chloride is conveniently 
1 — 3% according to the strength of the fluoride 
solution to be tested. Sodium salicylate may be 
used as indicator instead of the' ihiocyanate. For 
the detection of a- fluoride in a solution, the latter 
is neutralised atad treated with a little thiocyanate 
solution and then with ferric chloride solution, drop 
by drop. In the absence of interfering substances, 
the presence of fluoride is indicated by the rapid 
disappearance of the colour of the ferric thiocyan- 
ate. Insoluble fluorides, such as calcium fluoride, 
may be detected in this way, if the substance is 
ground vigorously in a mortar with small quantities 
of thiocyanate and ferric chloride solutions. Traces 
of fluoride (0-005 — 0-0005%) in neutral aqueous 
solution may be estimated as follows. To 10 c.c. of 
the solution are added 0-5 c.c. of 10% ammonium 
thiocyanate solution and next 0-1% ferric chloride 
solution, drop by drop, from a micro-burette until 
a pale orange colour appears. To six test-tubes are 
then added such different quantities of a dilute 
standard potassium fluoride solution that when the 
volumes are made up to 10 c.c. and exactly the same 
amounts of thiocyanate and ferric chloride solution 
added to each, the colour observed in the unknown 
solution falls within this standard range ; if neMS- 
sary, intermediate standards are prmared in order 
to obtain a more exact matching. If a otmtrol test 
is carried out at the same time, the fluoride in m 
c.c. of 0-0001% potassium fluoride solution is. 
detectable. — T. H. P. 


811a 


VoL XU., Bo. «>■} Cl. VH— A13DS ; AL KAT .TS s SALTS ; NON-METALUC ELEMENTS. 


Perrovi hydroiad€;- JBtducing action of 

[Dttermination of - nitrHei and nitrate*.] S. 
MiTUnoto. Nippon Ewagakn Kwai Shi (J 
Cai«n. Soo. Japan), 1922, 43, 397—438. 

NiTMTSS ^ nitrates may te estimated as 
atamonia_ after reducing with ferrous hydroxide. 
The nitrite (O'l — 0'3 g.) is boiled with ferrous sul- 
phate (16 g.) and saturated sotntion of caustic 
alkftli (200 c.c.) snd th6 evolved iioutioDift is 
absorbed ^ sulphuric acid. Nitrates are more diffi- 
cult to reduce, and it is necessary to boil the mix- 
ture under a reflux condenser for 3 — 3-5 hrs., 
during which hydrogen, nitrogen or air is intro^ 
due^ into the flask. Nitrobenzene is reduc^ to 
aniline at t^ ordinary temperature by ferrous 
hydroxide.— K. K. 


and condensed on the outer cooler zone, lowering its 
melting point and causing partial fusion of a car- 
bide-graphite mixture while the cause of the rod 
breaking was the development of a high pressure of 
carbon vapour inside. If the temperature is kept 
near that of the arc for a longer period the carbide 
in the globules volatilises, leaving nearly pure 
graphite, and the author suggests that this is an 
explauation of Ryschkewitsch’s production of drops 
of apparently fused graphite (J., 1921, 178 a, 810 a). 
Ityschkewitsch replies to the alxtve by pointing out 
that bis conditions as regards atmosphere and 
current density were different from the above and 
that in his ease the whole cross-section of the rods 
had apparently fused and was of different hard- 
ness. — A. R. P. 


Sodium oxdatt; Tram/ormation of todium formate 

into . C. Matignon and G. Marchal. Bull 

Soc. Chim., 1922, 31, 789—796. 


Aluminium. Clennell. See XXni. 

Ferroeyanides. MUller and Lauterbach. See XXIII. 


Tkb yield of sodium oxalate obtained on heating 
pure sodium formate to 440° 0. varies from 48 to 
50%. This may bo increased to 85% by adding as 
catalyst 4% of caustic soda to the formate, but 
addition of greater quantities of caustic soda results 
in decreased yield. Commercial formate, which 
normally contains about 1'3% of caustic soda as 
impurity, gives a yield of about 70% ; addition of 
a further 2% of soda increases this to 83%. The 
oxalate is easily separated from the resulting mix- 
ture by treatment with a small quantity of cold 
water, which dissolves carbonate and unchang^ 
formate whilst only a smaiy percentage of oxakte 
passes into solution. 'The oxalate is then 
crystallised from hot water. — H. J. E. 

Cation; CoUcidal soluiiom of in mater. 

P. C. L. Thorne. KoUoid-Zeits., 1922, 119—1 

132. I 

A siABM carbon sol may be prepared by the ' 
electrolysis of a solution of ammonia for 6 hrs. i 
betw^u carbon electrodes with an anode current I 
density of 0‘6 — 12 amp. per sq. cm. and a voltage | 
of 220. After Altering, the solution had an ! 
ammonia concentration of 0'145N and gave a solid ' 
residue of 0 034 g. per 100 c.c. The residue is in- ! 
mlttble in water but forms a colloidal solution again | 
in presMoe of a trace of ammonia; the excess of I 
ammonia may be removed by boiling and the sol I 
is then more stable than the original sol, which on 
dialysis is flocculated when the ammonia concentra- 
tion falls to O'OSON. The ammonia-free sol is deep 
black in layers greater than 1 cm. thick and brown 
in thinner layers and is made up of particles of | 
about the same size as those of metallic sols. The 
number of miilimols of electrolytes necessary to 
coagulate^ 1000 c.c. of the dialysed sol is : hydio- 
chlorio acid, 60; sodium hydroxide, 290; ammonium 
°yuroxide, >-9000 ; sodium chloride, 450 ; barium 
chloride 0‘5; and aluminium chloride, 0'3. The 
imposition of the dry residue is C 66-61 % , 

H 1-99%, 0 15-25%, and incombustible residue 
1615%.— J. P. H. 

Carbon; Behaviour of at high temperatures. 

F. Sauerwald. Z. Elektrochem., 1922, 28, 183 — 
185. E. Ryschkewitsch. Ibid., 185—186. 

On heating rectangular rods of pure graphite in 
the author’s resistance furnace (c/. p. 823 a) to the 
temperature of the positive crater of the arc in an 
atmOTphere of hydrogen, the rod opened out in the 
mddle and eventually broke, the broken eods 
laving a forked app^rance and being quite smooth 
aside but covered with small globules or apparently 
used material on the outside. 'Hie rod it^f con- 
0|08% of ash, while the globules contained 
The author suweste that the impurities in 
he carbon had distilled from the inner hot zone 
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NiMc acid; Process of fixing synthetical . M 

Buchner. U.S.P. 1,427,441, 29.8.22. Appl., 6.4.2l’. 
Synthetic nitric acid is treated with a sulphide 
of a metal of which the hydroxide is alkailine. 

— L. A. C. 




vr ^ ’ H'.ttc/nranny vuiazue . U. 

UeW. G.P. (a) 306,412, 12.2.16, and (b) 307,044, 
29.8.16 


the coDceDtratioii of volatile acids by means ot 
liquid or fused dehydrating agents, the concentrator 
or evaporator is divided into compartments which 
communicate at the bottom by openings in the par> 
titions and at the top by siphon overflows, and 
circulation of the contents is brought about by the 
introduction of weak acid and by the temperature 
and density differences of the contents in such a way 
that the entering weak acid meets the hottest and 
most dehydrated liquid, ^ The vapour space in the 
evaporator is divided into compartments corre- 
sponding with the divisions of the liquid space in 
order to allow of separate removal and condensa- 
tion of the vapours evolved, (b) The process is 
carried out under reduced pressure in apparatus 
arranged so that the chamber from which the con- 
centrated acid vapour is withdrawn is under higher 
pressure than that in which dehydration of the 
weak acid is proceeding. — A. C. 


Base-exchanging bodies; Preparation of artificial 

. American Zeolite CJorp., Assees. of 0. W. 

Willcox, E.P. 169,196, 18.2.21. Conv,, 19.2.20. 
A DILUTE solution of sodium silicate is added to a 
dilute solution of aluminium sulphate (or salts of 
other amphoteric metals, such as iron, tin, man- 
ganese, lead and ainc). The composition of the 
precipitate varies with the amount of sodinm sili- 
cate added. At first the composition of the precipi- 
tate approximates to 15Si0a,2AI,0,,9H,0 ; when 
the solution becomes neutral to pnenolphthalein 
(methyl orange is not a satisfactory indicator) the 
precipitate approximates to 24Si0„3AI,0„Na,0, 
I2H3O, Further addition of sodium silicate en- 
riches the precipitate in silica and sodium oxidej 
when 40% excess sodium silicate has been added, 
the composition of the precipitate is 12SiO„Al,Oj, 
Na^OjfiHjO. Uitimately a point is reached teyond 
which any additional amount of sodium silicate is 
found undiminished in the mother liquor. At this 
point the composition of the precipitate is approxi- 
mately 19Si0,,Al30,,2Na,0,7H,0. The product 
may be varied by using a mixture of two or more 
metal sulphates or a mixture of two or more 
silicates, Hie tendency of certain metal sulphates, 
such as ferric sulphate, to hj^droiyse in weak s<^u- 
tion is prevented by tho addition of alkali sulphates 
or chlorides, or by the addition of sufficient acid to 
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keep the hydroxide in solution. The precipitate 
is collected, washed, freed from excess of water by 
a blast of air, dried in an oren at 60°— 100° C., and 
plunged into water, wUch causes it to break up into 
granules of suitable size. Considerable increase in 
the density and hardness of the product is brought 
about by the addition of a neutral alkali salt (c.p., 
sodium sulphate), say S pte, of the neutral salt to 
1 pt. of the base-exchanging euhatance. (Cf. 3., 
1917, 1047; 1918, 415a.W. B. F. 


[Silica] gels [; Preparation of impregnated 

with metaJltc oxides]. W. A. Patrick. E.P. 
159,508, 26.2.21. Conv., 28.2,20. 

A HARD highly porous silica gel, stable up to 
700° C., prepared as in E.P. 136,543 (cf. TJ.S.P. 
1,297,724 : J., 1919, 363 a), may be obtained impreg- 
nated with a metallic oxide by replacing the hydro- 
chloric acid by a chloride which is readily hydro- 
lysed. For example 100 c.c. of 6"2 % ferric chloride 
solution is mixed with 200 c.c. of sodium silicate 
solution containing 1*0% Na,0. After the mixture 
has set the gel may be broken up and washed free 
from chlorides without loss of iron. The impreg- 
nate ferric oxide may be reduced to iron by the 
action of hydrogen. Owing to the fine porous struc- 
ture of such a gel it forms a suitable vehicle for 
metallic or metallic oxide catalysts. — C. I. « 

Stdphatei [sodium sulphate] ,* Process and appara- 
tus for the continuous production of . Soc. 

Anon, de Prod. Chim. Etabl. Maletra. E.P. 

163,706, 19.6.21. Conv., 25.5.20. 

SoMUK chloride is first converted quantitatively 
into the acid sulphate, the necessary sodium chlor- 
ide for the formation of the normal sulphate is then 
added and is so intimately mixed that the particles 
of sodium chloride become coated with the acid 
sulphate. The mixture is passed to a calciner for 
conversion into the normal sulphate. The process 
is continuous and is automatically controlled, and 
the three operations are carried out in a single 
apparatus. — J, B, F. 


Aluutinium and potassium chlorides; Method of 

separation of in mixed solutions obtained in 

the treatment of Icucite. G. A. Blanc. E.P. 
176,770, 15.2.22. Conv., 7.3.21. 

The hot solution obtained by the treatment of lou- 
cite with hydrochloric acid is cooled, to separate 
potassium chloride. The mother liquor is then 
saturated with gaseous hydrogen chloride which 
causes the complete separation of crystalline alu- 
minium chloride. The residual liquor can then be 
returned to the process. — C. I. 


AZunn'nium sulphate for paper making; Process for 

madting . M. Muller. G.P. 352,289, 11.8.17. 

Thi alnminiam sulphate is obtained in the wet way 
by acting on minerals containing alumina with 
sulphurio acid or alkali bisulphal^, especially 
sodium bisuiphate. The liquid reaction mixture is 
neutralised with magnesium hydroxide or carbonate 
or with minerals containing th^ compounds in one 
operation and the liquid obtained used directly as 
a precipitating agent in the sizing of paper. 
Alternatively the neutralising may be carried out 
with suitable alkaline-earth or aluminium com- 
pounds, suifii as stfiuble aluminium hydroxide in 
conjunction with magnesium compounds. Hie 
solidification and drying <rf the mass may be pre- 
vented by adding water and the finished prcmuct 
immediacy used in the liquid state for aizing 
paper, clarifying water, etc. — H. C. B. 


Hypochlorites and chlorates; Process for the pro- 
motion of and apparatus therefor. M. 

Wildenaan. E.P. 183,871, 16.6.21. 

Tbs slow absorption of cblorine in milk of lime can 


only be accelerated by inmeaang the surface of 
contact between the liquid and gas. This is effeated 
by employing chlorination towers filled with glass 
balls strung on wire coated with chlorine-resisting 
ebonite (F.P. 395,101 and addition thereto; J 
1909, 319; 1910, 641). The blocking of such appara- 
tns by the settling out of lime is prevented by the 
addition of the l^ter in small quantities at a time 
to mixing vessels at the base of the towers, the 
initial liquor containing 5% of calcium hydroxide. 
The temperature of the towers is maintained at 
60° — 70° C., just below the point at which calcium 
chlorate begins to decompose. By this means the 
final liquor is brought (after filter-pressing) in a 
reasonable time to 60° — 64° Tw. (sp. gr. 1*3— 
1*32). Such a sointion is decompose, still at 
60°— -70° C., with 2% excess of potassium chloride, 
yielding a solution which deposits the bulk of its 
potassium chlorate on ordinary crystallisation and 
a further pure crop on cooling to -20° C. An 
efiiciency of 90 — 92% is obtained as against 74% in 
existing processes and all evaporation of chlorate 
mother-liqnors is avoided. The principle can also 
be applied to the manufacture of high strength 
calcium hypochlorite solution. — C. I. 

Copper sulphate; Process of, and apparatus for 
crystallisino . J. M. Dossett. E.P. 184,527 

31.3.21. ’ ' 

CoppEUt sulphate is obtained in very small crystals 
(“snow” or “sand” sulphate) by rapidly cooling 
the liquor in a ves^l having a smooth surface. The 
walls of the container are preferably made of thin 
copper or enamelled metal and the cooling surface 
is increased by providing one or more slightly in- 
clined tubes inside the vessel. The container is 
enclosed at the sides and bottom in a jacket through 
which cold water circulates, and the copper 
sulphate solution is kept in agitation by means of 
compressed air, or a stirrer. — H. B. D. 

Electrolytic decomposition of alkali salts [employ- 
ing mercury cathodes]; Operation of processes 
and cells for — — . M. Wilderman. E.P. 184,938, 

16.6.21. 

In cells for the electrolysis of solutions of alkali 
salts, e.g., sodium chloride, employing mercury 
cathodes, as in E.P, 9803 of 1902 fj., 1903. 703), 
various means are provided for working with high 
current densities, without the oxidation of the 
mercury and without the formation of solid amal- 
gam in the ceiils. — J. S. G. T. 

Ammonia; Apparatus for catalytic synthesis of 
. L. Casale and R. Leprestre. E.P. 185,179, 

24.5.21. 

See B.R.P. 1,406,987 of 1922; J., 1922, 294 a. One 
or more additional partitions may be provided in 
the space between the outermost and middle tubes, 
so that the reacting gases take a Wtuous path 
before entering the innermost tube. 

Titanium oxide; Process of producing crystalline 
. G. Carteret and M. Devaux. E.P. 185,374, 

27.6.21. 

Titanium chloride free from iron is precipitated ^ 
gelatinoQs oxide by an alkali or alkaline-earth oxide 
or carbonate, the oxide is dissolved in 25% sulphuric 
acid, and re-precipitated in the anK^hous state by 
boiling in presence of hydrogen. Tne amorphous 
oxide is converted into the crystalline variety by 
cakining. — C. I. 

Magnesium carbonate; Process for producing 
C. Cramer, Assr. to Chera. Fabr. Sneshcim- 
Hektron. UB.P. 1,427,444, 29.8.». Appl-, 

12.6.22. 

MASNEsniM carbonates are produced by 'tbe inter- 
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action of ammonium carbonate and soluble magnes- 
ium salts, the mixture being kept agitated during 
the reaction. — H. K. D. 

Zinc sulphate solutions; Purification of [from 

arsenic], C. R. Kuzelll and J. R. Marston. 
U.S.P. 1,427,826, 6.9.22. AppL, 15.8.21. 

ZtKO sulphate solution containing arsenic as im- 
purity is acidified with sulphuric acid^ treated with 
a metallic sulphide, and heated until the arsenic 
is precipitated as sulphide. — J. B. F. 

Iron oxide and other pr^ucta; Process for recover- 
ing from spent iron sludge. C. V. Bacon. 

U.S.P. 1,428,521, 12.9.22. Appl., 2.1.20. 

Ibon sludge, consisting essenti'allly of iron oxide, is 
treated with sufficient sulphuric acid to convert it 
into a dry mixture containing mainly ferrous and 
ferric sulphates, and this is decomposed by heating, 
whereby sulphur compounds volatilise off, and iron 
oxide is recovered. — J. B. F. 

Barium chloride; Method of producing . J. H. 

MacMahon, Assr. to The Mathieson Alkali 
Works. Inc. U.S.P. 1,428,646, 12.9.22. Appl., 
20 . 8 . 20 . 

Finely ground barium carbonate is treated with a 
hot solution of ammonium chloride, the vdatile by- 
products being removed as formed, by aspirating 
.-lit through the solution. — J. B, F. 

Calcium arsenate; Manufacture of . C, B. 

Dickey, Assr, to Pittsburgh Plate Glass Co. 
U.S.P. 1,428,946, 12.9.22. Appl., 7.8.20. 
C.\LcnrM arsenate practically free from soluble 
arsenic compounds is preparea by treating a soluble 
arsenic compound with calcium hydroxide sus- 
pended in water containing 1 — 5% of salt. 

— J. B. F. 

Nitrogen; [Electric arc] furnace for oxidation of 

aitYLOspheric . A. U. Avera. U.S.P. 1,429,013, 

12,9.22. Appl., 26.3.21. 

Tub furnace consists of a glass, porcelain, or quartz 
tube containing a hollow iron core through which the 
ingoing air passes and which forms one pole of a 
high-tension circuit, the other pole being the tube 
lining. Tlie air is subjected to a high-tension static 
charge and to an arc discharge simultaneously. The 
luniaCe is placed in a bath of oil of high dash point 
provided with water cooling coil. — C. I. 

Litluirge; Process for making from molten 

lead. L. Kubler. G.P. 355,649, 16.11.20. 

Tub lead is oxidised with a mixture of carbon 
monoxide with excess of air, to which, if necessary, 
superheated steam is added. The cast iron oxida- 
tion vessels are not subject to such heavy deprecia- 
tion as in other processes. — H. C. R. 

Liquid air; Process and apparatus for continuous 

rectification of . E, Barbet et PiU et Cie. 

E.P. 159,131, 11.2.21. Conv., 11.2.20. 

In carrying out the procee.s described in E.P. 
131,321 (J., 1919, 766 a) the nitrogen compressor is 
operated at a higher pressure, viz., at 14 kg. per 
sq. cm., which is in excess of tnat necessary for the 
operation of the rectification apparatus. Hie por- 
tion of the compressed nitro^n remaining unlique- 
fied is then subjected to adiabatic expansion, which 
effects a lowering of temperature, wliich in turn 
provides a reserve of cold units to make good loss 
of cold by the apparatus. — 11. R. D. 

^ed phosphorus and arsenic; Method for the 

separation of a mixture of . W. Siegel, and 

J. Michael und Co. G.P. 356,809, 30.4.21. 

The mixture, at an increased temperature, is 


exposed to the simultaneous action of water or 
steam, and air or oxygen, and from the resulting 
mixture of red phosphorus and arsenic trioxide the 
latter is reeved by solution. The treatment may 
be effected in presence of oxygen carriers. — J. B. F. 

Alkali metal monochromatea ; Process for trans- 
forming into bichromates or chromic acid. 

O. N. Vis. U.S.P. 1,429,001, 12.9.22. Appl., 
10.7.19. 

See E.P. 131,289 of 1919; J., 1920, 516 a. 

Hydrogen; Process of preparing . J. C. 

Clancy, Assr. to The Nitrogen Corp. U.S.P. 
1,425,678, 15.8.22. Appl., 14.5.20. 

See E.P. 163,323 of 1921 ; J., 1922, 631 a. 

Electric furnace for production of carbide. E.P. 
185,136. See XI. 

Electrolytic method and apparatus. U.S.P. 
1,427,236. See XI. 


VIII.-GLASS ; CEBAMICS. 

Qfass; EHect of manganese in melted under 

reducea pressure. E. N. Bunting. J. Amer, 
Ceram. Soc., 1922, 5, 594—596. 

The decolorising action of manganese is destroyed 
by melting and fining glass at 1400^ C. tinder » 
pressure of 0'03 atm. The decolorising oxide, 
Mn,0,, is decomposed under these conditions into 
MnO and oxygen. — H. 8. H. 

Clays; Composition and microscopical strueture of 

, their fusibility and belmviour at high 

temperatures. L. Bertrand and A. Lanqtiine. 
Ceramique, 1922, 25, I., 16.3— 1S7. Chem. Zentr.. 
1922, 93, IV., 489—490. 

Ir is established by the determination of the alu- 
mina content and fusion points of 101 samples of 
clay that conclusions as to the refractory qualities 
cannot be drawn from the content of alumina. 
Although all clays containing more than 30% of 
alumina were refractory, some having as little as 
8T5% had a fusion temperature of 1650° C. or 
higher. Four clays containing 16*6% to 2r85% of- 
alumina melted between 1270° and 1120° C. 

— H. C. R. 

Flint and chalcedony; Products of the calcination 

of . E. W. Washburn and L. Navias. J. 

Amer. Ceram. 8oc., 1922, 5, 565 — 585. 

Thb specific gravity at 0°, 25°, and 98° C., the index 
of refraction, the coefficient of thermal expansion 
up to ^X)°, the inversion temperature and volume 
change on inversion, and the X-ray spectra of 
quartz, tridymite, cristobalite, silica glass, and raw 
and calcined flint and chalcedony were obtained. A 
special vacuum pycnometer was used for determin- 
ing the specific gravity. The immersed powder was 
subjected to a pressure of 1000 atm. without any 
appreciable change in the results obtained. The 
specific gravity of calcined chalcedony was raised 
2% by fine grinding. The densities of raw flint and 
chalcedony were lower than, but close to that of 
quartz, the difference being not greater than that 
which might arise from the presence of moisture 
and other impurities in the raw materials. The 
density of calcined flint was slightly lower than, but 
close to, that of tridymite. The density of the cal- 
cined chalcedony was distinctly lower than that of 
silica glass, the lightest known form of silica. The 
indices of refraction of raw flint and ohaioedony 
were substantially the same, and while close to that 
of quartz were distinctly lower. The refractive 
index of calcined flint was close to that oi cristo- 
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balite, while the refractire index of the calcined 
chalcMony waa definitely lower ^an those cd cristo- 
balito and tridymite, but a^eed very well with that 
of silica glass. As far as these two properties were 
concerned, the calcin^ chalcedony might be con* 
sidered as a form of silica glass, while the calcined 
flints might be either cristobalite or tridymite. 
Both the calcined flint and the calcined chalcedony 
exhibited a typical a-/9 cristobalite inversion. 
X-ray crystal analysis showed that raw flint and raw 
chalcedony contained large quantities of quartz 
crystals, and that calcined flint and calcined chal- 
cedony contained considerable quantities of cristo- 
balite crystals, and no other crystals of any kind. 
It was concluded that flint and chalcedony consist 
of colloidal quartz. When calcined, the colloidal 
quartz crystals were, owing to the large surface they 
exposed, very rapidly transformed into cristobalite 
crystals. At the same time some of the smaller 
original colloidal quartz crystals probably “ melt,’* 
and the silica glass product immediately proc^ds 
to crystallise slowly, with the formation of colloidal 
cristobalite crystals. Since there would be a gradual 
gradation of properties from those of isotropic 
silica glass to those of macro-crystalline cristobalite, 
the low index of refraction and low density of cal- 
cined chalcedony are explained. — H. 8. H. 


Vanadium in ceramic materiali and products, and 
its action on the refractoriness, colour and 
tendency to form scum on pure kaolins and a 

typical brick day; Occurrence of . 0. Kal- 

lauuer and I. Hruda. Sprechsaal, 1922, 55, 333 — 
335, 346—349. Chem. Zentr., 1922, 93, IV,, 701. 
Vanadittm pentoxide reduces the refractoriness of 
kaolin. The colouring power of vanadium pent- 
oxide or potassium vanadate is only noticeable 
when 0*1% or more is present. Barium salts tend 
to prevent the formation of colour. Burning in a 
reducing atmosphere reduces the tendency to form 
vanadium scum, and the presence of calcium and 
barium compounds has a similar effect. — A. B, S. 


'Biscuit V>sses; Control of . I. E. Bproat. J. 

Amer. Ceram. Soc., 1922, 5, 588 — 593. 

The chief factor' in the control of the biscuit losses 
is the transverse strength of the body in the clay 
state. Biscuit losses decrease with every marked 
increase in transverse strength up to 300 lb. 
sq. in., but if the transveo'se strength is further in- 
creased the body has poor working qualities. It is 
suggested that the best results are obtained with a 
body having a modulus of rupture of 280 lb. per 
sq. in. As much moisture as possible should be 
expelled from the ware before it is handled. 

— H. S. H. 


Ground coat enamels: Fish sealing of . B. T. 

Sweely. J. Amer. Ceram. 8oc., 1922,' 5, 618 — 6SS. 
The first coat was dissolved with hydrochloric acid 
from the inside of an enamelled basin, and the cor- 
responding area outside the basin was found to be 
badly fisb-scaled. If the enamel were in compression, 
the removal of it from one aide of the st^l would 
throw the entire stress taken by the inner and outer 
coats upon one coat, and so exaggerate the tendency 
to flsh-ecale over the area from which the one coat 
of enamel was removed. No fish-scaling developed 
with a basin coated on the outside only when the 
same test waa made, ehowing that the results could 
mthe^lainedby hydrogen penetration. No fish* 
was produced when the enamel had a greater 
ooc^i^t of expansion than the steel, and so was 
la tension rather than compression. — H. S. H. 


Patents. 

Glass; Production of opticdl)- almost free from 

since, J. Besenberg. Q.P. (a) ^X),09^, SL9.I5, 
(8) 302,671, 15.9.15, (0) 003,263, 16.9.16, (p) 
ki3,264, 22.12.15, (b) »>3,993, 27.7.16, and (f) 
306,308, 17.2.17. 

(a) a finished melt, after thorough mixing to re- 
move layers of different fluidity, is cooled rapidly 
until the viscosity of the mass is such that subse- 
quent separation into layers forming strua is re- 
tarded as much as possible. The process of melting 
may be continuous if the glass is removed from the 
furnace for chilling, (b) The glass, in such form 
that it has a large surface in relation to its masi^ is 
cooled by gases, fluids, or solids so suddenly and to 
so low a temperature that it disintegrates, and the 
pieces formed are united into one at a temperature 
bedow that at which strife are formed, (o) The 
fused, well-mixed glass is poured into moulds in 
which the surface is relatively large compared with 
the mass of glass, and cooled so rapidly that segre- 
gation is minimised. The strain produced by the 
rapid cooling is removed by beating and annealing. 
(d) a portion of the mixed finished glass is separated 
from the remainder with minimum disturbance and 
mixing, and this is cooled rapidly to below the 
temperature at which stris form. For example, 
a bell-shaped receiver may be dipped just below 
the surface of the molten glass, ana a cooling agent 
led into the bell to cool the glass below the tempera- 
ture at which stri© form. The bell, with adhering 
solid or semi-solid glass, may then w removed and 
the cooling complete, (b) ^e mixing of the glass 
previous to the rapid cooling is effected by a current 
of gas, and this current may be continued during 
the cooling, (f) A separate agitator and cooler may 
be used, into which toe molten glass overflows from 
a continuous working tank. — A. C. 

Porcelain-. British Thomson-Housto* Co., Ltd. 

From General Electric Co. ,, E.P. 184,090, 

27.9.21. 

Bebyl is substituted totally or in part for the 
felspar or silica usually employea in manu- 
facturing porcelain, a suitable mixture for electric 
insulating material being clay 291 pts., silica 
35 pts., felspar 144 pts., be^l 130 pts. A porcelain 
having the above composition and fired to cone 
10 possesses greater dielectric and transverse 
strength, and resistance to impact and tempera- 
ture change than ordinary first quality electrical 
porcelain. — H. 8. H. 

Kilns for firing pottery OTui other ware. C. F. 

I Bailey. E.P. 184,716, 20.9.21. 

I Three kilns are built together, the outer kilns only 
being provided with fire-grates, and the flame from 
the fire-grates is divided, the greater part passing 
up, over, and down the outer kilns, and then 
uniting with the lesser part which has passed 
direct under the outer kilns; the flames from both 
outer kilns are also combing, and pass up, over, 
and down the middle kiln and finally up a side 
passage to the inner cone or conduit of the main 
chimney. Dampers are provided to regulate the 
proportions of gases going by the varioua routes, 
also a damper at the top of the chimney cone to 
conserve the heat while discharging and charging 
the kilns. For cooling the ware after firing 
passages conteolled by dampers are provide 
leading from the interior of each kiln to the 
annular space in the chimney formed by the outer 
wall and the inner cone. — B. M. V. 

Kiln; King chamber — ^ for burning ceramic 

material, lime, dolomite, etc. H. Koppera. 

G.P. 362,043, 28.3.20. Addn. to 349,951 (J-. 

1922, 711 a). 

I Tam flu«8 leading from the roof of one chamber to 
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the Bole of the next are provided with 8and.sealB 
near the sole of the chamherg. Sand can be ponred 
through a tube into a pit underneath the partition 
between the chambers, and opening at one side 
into a chamber. The aide of the pit leading into 
the chamber has such a slope that the eand.eeal 
can be broken by raking or shovelling out the sand 
as in the main patent. — H. C. R. 

Clay, espeeiMy china day; Sefining . Plan- 

son's (Parent Co.), Ltd. From H. Plauson. 
E.P. 1^,880, 21.5.21. 

China clay or other clay is refined by mixing it 
with nine times its weight of water, and subjecting 
it for a short ^time (5 — 10 mins.) to intensive bi^- 
speed mechanical disintegration, preferably in the 
colloid mill described in E.P. 155,836 (J., 1922, 
357 a). selective colloidising effect occurs, 

the silicic acid and other impurities not being 
affected, so that they rapidly settle out of the mix- 
ture when it is allowed to stand. The action is 
facilitated if a dispersion accelerator, such as 
otassium silicate, tannin or tanning agents, 
umns, or humic acid, saponin or other soap-like 
froth-forming snbstances, is present; 0'5— 1% of 
potash water-glass appears to give the best result. 
The particles of refined clay show the Brownian 
movement under the ultra-microscope. They may 
be collected on an ultra-filter press or ultra-filter 
centrifuge (E.P. 155,834 and 181,023; J., 1922, 
619 a), and the resulting paste may be dried direct 
or in vacuo. — A. fi. S. 

Clay bodies; Method of producing . Q. W. 

Lapp. U.S.P. 1,424,924, 8.8.22. Appl., 27.8.19. 
Elasho material for use in the production of 
ceramic ware is made by forming a slip, filter- 
pressing the slip, enclosing the filter-pressed cakes 
in a receptacle, exhausting the receptacle of air 
and other fluid and compressing the filter cakes 
into a compact mass while retaining the reduced 
pressure within the reoeptable. — H. 8. H. 

artificial meerschaum; Method of producing . 

P. Denssing. E.P. 164,319, 25.5.21. Conv., 

7.6.20. 

See G.P. 334,749 of 1920; J., 1921, 625 a. 

Ceramic articles; Production of . E. C. E. 

Marks. From Lava Crucible Co. E.P. 185,435, 

8.3.21. 

See tT.S.P. 1,374,909-10 of 1921; J., 1921, 434a. 

Sheet glass; Method of and apparatus for drawing 

. Sheet glass drawing apparatus. W. J. 

Mellersh-Jackson. From The Libbey Owens 
Sheet Glass Co. E.P. 184,989-90, 28.7.21. 

Bricks or such like; Method and means of utilising 

waste heat for effecting the drying of . C. F. 

Twigg. E.P. 184,540, 14.4.21. 


IX.-BUILDING HATEBIALS. 

Cement; Thermoehemicol research on . R 

Nacken. Zement, 1922, II, 245—247, 267—258. 
Cfaem. Zentr., 19^, »3, IV., 366-367. 

The author deals with the drying of cement in 
rotary dryers at about 500° C., the expulsion of 
carbon dioxide at 900° C., incomplete burning 
between 1000° — 1250° O., in which stage exothermic 
reactions occur, burning at 1250° C., and finally 
strongly burning at 1400° C. or higher. The 
development of heat in the burning of cement is 
low below the stage at whidi carbon dioxide is 
expelled. The heat of reaction begins to increase 


slowly at 930° and rises from 120 to 500 cals, per 
grm.^ then more slowly to 800 cals, per grm. The 
maximum is at about 950° C. Immediately the 
carbon dioxide is expelled, a vigorous reaction 
occurs, ».e., the formation of calcium silicates and 
alummates, this reaching a maximum at 960“ C., 
after which equilibrium is very quickly reached. 
Different results obtained in technical practice are 
due to heterogeneity of the raw materials and the 
fact that some cnlcium carbonate has escaped burn- 
ing until the end. It is calculated that the quantity 
of heat required to burn 1 kg. of clinker up to a 
temperature of 1400® C. is about 900 cals.— A. C. 

Slasi~/umaee slags; Conversion of acid into 

basic slags and cement by remelting. B. Griin 
and C. Biehl. Stahl u. Eisen, 1922, 42, 1168— 
1167. 

Po&TiiAND cement can be produced from acid blast- 
furnace slag by the addition to the fluid slag of 
those oxides (lime and alumina) which are lacking 
in comparison with Portland cement. It is adviaaUe 
to add alumina first and lime later. The process 
is, however, difficult to carry out in consequence of 
the high temperatures necessary. With increasing 
4ime content the molten slag is only kept fluid with 
difficulty, stoppages are frequent, and the cost of 
working is high. The production of blast-furnace 
slag cement is however, practicable. The trans- 
formation of poorly hydraulic German slags into 
products suitable for this purpose requires rela- 
tively little heat consumption, the high tempera- 
tures necessary for making Portland cement are not 
necessary, and the troublesome formation of car- 
bides is avoided. From these enriched slags a good 
blast-furnace slag cement may be milled whi^ is 
equally as good as Portland cement. The enrich- 
ment of blast-furnace slag with lime alone is im- 
practicable even with the most modern furnace con- 
struction. Alumina should be added before or with 
the lime to keep down the melting point. By this 
means a lar^ enrichment in lime is possible, and 
a final product is obtained capable of being finely 
granulated and which has the latent hydrauUc pro- 
perties desired for blast-furnace slag cement manu- 
facture. The addition of lime in quantity equal to 
that in Portland cement is not necessary. The lime 
content can be limited to 50%, by which means a 
blast-furnace slag may be made similar to basic 
Gorman foundry slags and suitable for the produc- 
tion of blast-furnace slag cement. — T. H. Bu. 

Concrete in sea-water; Tests of . L. C. 

AVason. Proc. Amer. Soc. Civil Eng., 1922, 48, 
1597—1604. 

Test specimens of reinforced concrete (of different 
proportions and different amounts of mixing water) 
were immersed for 13J years in sea-water under 
stringent tidal, abrasive and temperature condi- 
tions, portions of the specimens being permanently 
above nigb water mark and portions below low 
water mark. Test blocks were cut from the upper 
and lower portions of four poor specimens, and 
crushing tests made to the point of failure. The 
dry upper portions were found to have a consistent 
stren^n of 92% of that of the wet lower ones. From 
these tests and from others described, the mechanical 
action of the elements appears more important than 
t^e chemical, while dry-casting of concrete work 
and the quantity of mixing water, are influencing 
factors. Steel is adequately protected from 
corrosion, and a rich concrete made of good quality 
normal cement (or one low in alumina) mixed with 
9 — 10% of water and dry-plaoed witli careful 
spading nves durability below low and above high 
tides, enhanced if a protective coating is laid ^ 
tween tidal limits should abrasion he great. 

— J. B. P. 
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Patents. 

Wood; Impregnation of . Soo. de Heclie^^ 

ei de Perfectionnements Induatriels. E.P. 
168,045, 19.7.21. Conv., 20.8.20. 

Wood is impregnated with crude or purified xylenol 
(trom coal tar), either alone or mixed with other 
substances, and suspended or emulsified in an inert 
medium such as water ; soap, preferably sodium 
resinate, is added to stabilise tne emulsion. 

— A, B. S. 


mixed with cement or the Uhe, and the mixture 
roiled into plates or shaped into bridts.— A. R. P. 

Products from wood. G.P. 354,866. See 11b. 

Kilns for burninp lime etc. G.P. 352,043. See 
VIII. 


X.-HETALS; METALLURGY, IHCLUDIKG 
ELECTRO-METALLURGY. 


Bituminous compositions; Manufacture of — 
suitable for building or for forming road or Uke 
mrfaces. A. R. Tabary. E.P. 183,914, 28.4.21. 
A paonncT for coating or paving roads eto. and for 
manufacturing building materials is made by add- 
ing fine sand or crushed hard material to a mixture 
of mineral or vegetable pitch, clay, limestone, and 
asphalt. The product may be incorporated -vnih 
the ordinary materials used in making a metalled 
road or superficially distributed with tar, or cast 
in the joints of atone or wood paved roads. 


Kdns: Vertical gas-fired for huming limestone 

or the like. O. F. Priest. E.P. 1^,067, 3.8.21. 
The gas belt of a vertical gas-fired kiln is provided 
with hoppered cleaning chambers placed between 
the belt and the gas ports, the chambers being pro- 
vided with manholes, gas-inlet and control valve, 
and dust and tar collecting and releasing tne^a. 
A hopper is provided for diMharging the finished 
lime and has one or more adjustable air inlets. A 
large storage chamber is placed above and distinct 
from the preheating zone with a hopper^tween the 
chamber and the preheating zone. The products 
of combustion, are passed through the upper part 
of the fciin to dry and preheat the limestone without 
passing through the storage chamber of the kiln. 
The air inlets are provided with protection plates 
in order to prevent choking. — H. S. H. 


Rotary [ 
O. Fal 
6,9,21. 


cemenf] kilns [; Eeat insulation for ]. 

i>er and H. V. A. Briscoe. E.P. 185,327, 


LaogiKg made up in the form of sectional plates of 
non-conducting material is applied to the outside 
of the steel shell of a rotary cement kiln and ^ 
feed by set screws (or other means) made of fusible 
metal, melting at say fiOO'’ C., so that in the event 
of the lagging being too effective and causing the 
steel plates to overheat, the screws will fuse and the 
tagging drop off and thus call attention to the 
danger and also to a certain extent automatically 
cure the overheating. The insulation may be made 
thicker and more effective at the cooler end of the 
kiln,— B. M. V. 


Roofing material or tUe. Durato Asbestos Flooring 
Co., Ltd., and A. Z. Nemeth. E.P. 184,910, 
SI .6.21- 

Slabs or tiles are made from sawdust, saturated 
with magnesium chloride solution of sp. gr. 107 
(10° B.), and then mixed with 1 pt. of magnesite 
and 3—4 pts. (by vol.) of soapstone (the soapstone 
being about one^tentb of the whole mass), and the 
whole mixed with a further quantity of ^gnesium 
chloride solution of sp. gr. i"12 (16° B.), so as to 
form a homogeneous paste. The faces of the tile 
are afterwards coated with a waterproofing 
material. — A. B. S. 


BuUding material; Process for the preparation of a 

raw Tnaierial from peat for making a . E. 

Bycl arhoff. G.P. 366,334, 6.5.16. 

Piat is treated, without drying^ with a chloride 
Bolution, such as magnesium chloride mother liquon 
from working up camalUte, the resulting mass is 


Wrought iron; Direct smelting of from ore by 

BassePs process. I. Moscicki. Przemysl Chem., 
1922, 6, 73—81. Chem. Zentr., 1922, 93, IV., 372. 
WiisT^s objections (J., 1922, 59 a) are regarded aB 
unfounded in view of the fact that he did not take 
the dissociation of carbon dioxide into account in 
calculatii^ the temperature of combustion. The 
temperature of 2560° C. quoted by Wust for open- 
hearth furnaces should be only 22^°, which os only 
25° C. above the value calculated for Basset’s pro- 
cess. Further, with the rotary furnace a lower 
flame temperature than that required in the open- 
hearth furnace would suflBce, and it may be accepted 
that combustion temperatures quite sufficient for 
smelting iron can be developed in Basset’s furnace. 


Iron; Sulphur in the metallurgy of . E. 

Blanchi. Giorn. Chim. Ind. Appl., 1922, 4, 254— 

200 . 

Experiments were made at temperatures up to 
about 1000° C., in an apparatus comprising two 
tubular electric furnaces with resistance heating, 
one for the preliminary heating of the gas used or 
for the production of carbon monoxide and the 
other for the actual reaction to be studied. A small 
arc furnace with immersion electrode and arrange- 
ments for sampling the gases and for dipMt and 
spectroscopic observations was also employed. The 
more important results and conclusions arrived at 
are as follows : —Calcium chloride dissociates only 
in presence of oxygen or in a strongly oxidising 
medium; carbon dioxide bas little action on it 
owing to the low temperature at which the chloride 
volatilises. Sulphides ^ve up sulphur only in a 
strongly oxidising medium; in presence of carbon 
monoxide or dioxide they remain fixed or at most 
form stable metallic oxysulphides. Sulphates arc 
dissociated in presence of oxygen giving sulphur 
trioxide and dioxide and oxygen, and are reduced to 
sulphide in a reducing medium containing carbon 
monoxide. The presence of lime has no appreciable 
effect on compounds of iron, sulphur, carbon, ana 
oxygen. O>nsideration of these and of other 
know'n reactions in which a metal, sulphur, oxygen, 
chlorine, and carbon take part shows that the disso- 
ciation pressures of sulphur united to fixed bas^ 
are little inferior to those of oxygen. When heateo 
these sulphides or oxides may be desulphunsea or 
deoxidised, but the temperatures required at tne 
ordinary pressure are so nigh as to be unattainable 
by ordinary means; an intermediate reaction tnus 
becomes necessary. Thus, in a bath of sulphurKe 
iron, the sulphur may be eliminated as eulpnur 
dioxide, whi^ is not dissociated at 13CW C., 
ided that the quantity of oxygen dissolved in tne 
ath is in excess of the amount necessary to oxiaue 
be carbon, phosphorus, manganese, and silicon ; 
here is a deficit of oxygen and an excess of carbon, 
feed oxysulphide, undiasociable at toe tempera- 
urB of the molten imth. is formed. The 
oth of the chlorine in cnlorides and of the ^®P°^ . 
f the chlorides are generally so low that, in 
dth the bath, these compounds are wlatalisen ° 
©composed before they are aMe to react with 
used metal. The bases contained in the slag are 
Lot sufficiently active desulphurising agents to nave 
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any practical effect, and the only reagrotfl known to 
act in this way are the oxygen during the oxidising 
period of the refining and the manganese, more 
particularly during the reducing period. It is 
possible that calcium and magnesium may he de> 
sulphurants even superior in this respect to 
manganese, but no practicaJl proofs of this are yet 
available.- — T. H. P. 

J^ickel if eel and chromium steel; “ Characteristic I 

curves*^ of . H. Jungbluth. Stahl u. Eisem ■ 

1922, 42, 139^1396. 

In the experiments of Portevin and Chevenard \ 
(J., 1921, 698 a) on a nickel-ciirome steel soft , 
quenchings (overhardening) were not obtained, but | 
the possibility of obtaining them was indicated by ! 
the fact that the characteristic curves did not break j 
off at the abacissse, but bent and turned back into j 
the region of soft quenchings, t.e., the austenitic : 
region, where the Brinell hardness is lower. To : 
confirm this a nickel steel containing 0*5% C and I 
5‘0% Ni, and a chrome steel containing 1*6% G and | 
r6% Or waa quenched from temperatures varying i 
from 750® to 1150® C. at varying velocities, four in \ 
the case of the nickel steel and seven with the ' 
chromium steel, the speeds varying from that of a ; 
water quenching to that of furnace cooling. A ' 
series of curves was plotted, all with quenching : 
temperatures as abscissae and with time, Brinell ! 
hardness, or quenching velocity, as ordinates. The j 
bending of the curves is clearly shown, also the | 
limiting curves for minimum and maximum hard- j 
ness. The curve of maximum hardness cuts the ■ 
family of curves into two parts giving softness on ; 
either hand due io one cose to ferrite-troostite, and ! 
iu the other to austenite. This was confirmed by ; 
micro-examination, maximum hardness correspond- I 
ing with pure martensite being obtained for a given j 
cooling speed, whilst higher quenching tempera- j 
tures gave softness with austenite and lower ; 
temperatures softness with forrite-troostite. From ! 
these curves the thermal conditions necessary to I 
attain any desired grade of hardness can be read | 
off directly, also whether the structure obtained will I 
be austenitic or sorbitic, — J. W. D. 

Steels: Influence of velocity of solidification on ' 

douole-cardide . P. Oberhoffer. Stahl u. ! 

Eisen, 1922, 42, 1240—1242. 

To determine the effect of the velocity of solidifica- 
tion on the properties of a series of chromium steels, 
steels of similar composition were vast in iron chills 
or allowed to cool down in the crucible respectively. 
On primary etching the steels cooled in the crucible 
showed a dendritic structure, those cast in chills 
an extremely fine globular structure. On seconds^ 
etching with a concentrated solution of picric acid 
in alc^ol containing a few drops of nitric acid, a 
typical steel containing 1'16% C and 6% Cr 
showed a fine network of carbide when cast in chill, 
snd a large network when cooled in the orucible. 
On forging down from 45 mm. to 15 mxn. ^uare the 
carbide network was elongated in the direction of 
rolling. The steel cooled in the crucible showed the 
eutectic similar to ledeburite in typical form, but 
in the chill cast steel the characteristics of the eu- 
tectic were no longer visible, and the carbide waa 
very uniformly d^tributed. Mechanical tests on 
the forged test pieces gave no clear indications 
exceot that shock tests were consistently higher 
for the chill cast specimens.— T. H, Bu. 

dnfimontal gold ores of the Murchison Range; 

Applieation of flotation to the . H. R, 

Adam. J. C^em. Met. 8oc. S. Afr., 1922, 23, 
3—9, 

A NtrvBBB of tests were carried out to determine 
whether a flotation treatment of the ore would re- 
move the stibnite in the concentrate and allow a 
good recovery of gold from the tailings. In every 


case it was found that the concentrate contained a 
considerable proportion of the gold, so that further 
treatment, c.p., by roasting or volatilising roasting, 
followed by cyaniding, was necessary, l^e tailings 
from flotation yielded about 60% of their gold to 
mercury, but practically none of the remainder 
could be extracted by cyanide. The best results 
were obtained by grinding the ore wet to pass a 
150-mesh screen, followed by amalgamation and 
cyaniding of the amalgamation tailing, whereby 
87% of the gold was extracted. The gold appears 
to be associated intimately with tetrahedrite, and 
only after very fine grinding can it be successfully 
dissolved from the ore; the application of flotation 
in the treatment of the ore would simply be in place 
of the usual cyaniding and as a superior method of 
concentration to gravity methods.— A. R. P. 

Silver-plated work; Cause of red stains on . 

A. Jefferson. Inst, of Metals. Sept., 1922. 
[Advance copy.] 4 pages. 

NiCKEL-siiVER di^ were silver-plated in a single 
vat under identical conditions, and fini.shed ny 
widely varying processes. The results obtained, 
t<^ether with those of testa of the rouge-finishing 
and hand-polishing processes, showed that the in- 
discriminate application of rouge to an over-heated 
surface is responsible for the red stains sometimes 
observed on silver-plated work. — J. B. P. 

Brasses; Hardness of the and some exjperi- 

ments on its measurement by means of a strainUss 
indentation. F. W. Harris. Inst, of Metals, 
Sept., 1922. [Advance copy.] 27 pages. 

The hardness-composition curve of the hrassee after 
sand casting, chill casting, and chill casting followed 
by hot forging and annealing was determined 
using the Brinell machine. A slight maximum 
occurs in the middle of the o-phase and a small 
depression in the /3-pbase. In the range 65—54% 
Ou the hardness bears an almost linear relation to 
the percentage composition. It is shown that the 
relation between the hardness H and the applied 
load for 70130 brass could be express^ by 
Hs=P* -fK, where for zero load HssK=25'l, whi<i 
is the true hardness of the material. The same bar 
after being indented with the ball was annealed and 
the ball replaced in the impression under the same 
load. This was repeated till the area of impression, 
remained constant, viz., after the tenth anneal, 
when the ball hardness was 2Q'9. The absolute hard- 
ness number of the brasses wjis then determined, 
using this method of strainless indentaHon. The 
curve agreed in general form with the ordinary one, 
but was somewhat less sinuous. The relation be- 
tween the Brinell and absolute hardness numbers m 
shown to be linear above an initial area of indenta- 
tion of 9 sq. mm., but the amount of strain is not 
directly proportional to the size of the indentation. 
The significance of the maxima and minima in the 
hardness curves is considered. — T. H. Bu. 

Cast metals and aUoys; New forms of apparatus for 
determinina the linear shrinkage and for hotiom- 

pouring of accompanied by data on the 

shrinkage and hardness of cast copper-zinc alloys. 
F. Johnson and W. G. Jones. Inst, of Metals, 
Sept., 1922. [Advance copy.] 28 pages. 

In the bottom-pouring method described, the medten 
metal flows from a heated crucible into the mould 
and the rate of flow is controlled by a stopper 
operated by a lever. The apparatus facilitates 
ooutred of primary temperature and rate of pour- 
ing^ and the exclusion of dross, and formation of 
** xinc-fumo ” or the like is minimised. The shrink- 
age values of chill-cast copper-ainc alloys found by 
the authors were higher than those obtained for sand- 
cast ^rs by Turner and Murray (J., 1909, 1137), 
but the curve showing the relationwip of shrinkage 
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to compceition was similar ^ to that previously 
obtained, except that no minimum at 60% co]pper 
was found. Hie hardness numbera were determined 
by the BrineM and the Shore methods, both on the 
alloys as cast and after annealing^ the annealing 
producing unifcu'mity. The^ Brinell hardness- 
composition curve showed an increase of hardne^ 
over the range lOD to 88% copper, a constant hard- 
ness from 88 to 72%, with a slight fall to 63%, at 
which point a rapid increase set in with the appear- 
ance of the beta constituent, an increase which was 
maintained to 45% copper with the exception of a 
small dip between 53 and 60 % . The changes of the 
scleroscopic hardness with composition were of a 
similar character but less pronounced, whilst over 
the range 60 to 63% copper no increase of hardness 
was shown, indicating a very slight difference, 
8clerosc«pically, between the beta and alpha phases. 
Teste on annealed bars cold rolled showed that the 
hardening capacity of the alpha brasses increase 
rapidly with increase of zinc between 100 and 75% 
copper. Hardness determinations on rolled strips, 
annealed, confirmed in general the results obtained 
on the bars oast and annealed. — J. W. D- 


Copper wires; X-ray examination of the inner 

structure of . Strained metals. I. A. Ono. 

Mem. CV)ll. Eng- Kyuahu Imp. Univ., 1922, z* 
241—260. 


X-hat interference figures of strained metals and of 
metals annealed after straining show that the 
crystal lattices form a fibrous structure in the 
strained state and that this rearrangement beccwes 
more pronounced the greater the strain to^ whach 
the metal has been subjwted. The inclinations of 
several simple planes in the face-centred cubic 
lattice and the relative intensity of the rajrs r^ 
fleeted from them have been calculated, and it is 
shown that a group of these lattices with the 
trigonal axis in the longitndinal direction of the 
specimen gives rise to the pattern obtained in the 
experiment. It is suggested that the changes in 
the lattice arrangement of crystals afford a more 
irataral explanation of the changes of properties 
that occur in metals that have been subjected to 
strain than does the assumption that an amorphous 
layer is formed at the slip planes of the grains. 

— A. R. R. 


Aluminium-copper alioys; CoppeT-rich . D. 

Stockdale. Inst. Metals, Sept., 1922. [Advance 
copy.] 14 pages. ♦ 

Thk equilibrium diagram of copper-aluminium 
alloys containiug up to 20% A1 has been inv^ti- 
gated by taking cooling curves and by the Mcro- 
examination of quenched specimens. Aluminium 
lowers the freezing point of copper to an ^amount 
proportional to the concentration up to 3'5% AI, at 
which point there is a slight break in the liquidns, 
which then falls as a smooth curve to a minimum at 
1031° C. and 8'3% Al, rises to a maximum again at 
12'55% Al and 1047° C., corresponding to the forma- 
tion of Cu.AJ, and falls away again without another 
break np to Al. The solidus lies very close to 
the liquidus for all alloys containing less than 
18% Al, the maximum freezing rana^ of these alloys 
being about 10° C. The eutectic line at 1031° C. 
has been traced from 7'5 to 8'6% Al and a second 
eutectic line has been establish^ at 1017° C. in 
alltm containing 16'6 to 18% Al. Between 10 and 
14% Aliile liquidns and solidns coincide and above 
18% Al the existence of a eutertic line at 868° C. 
has been confirmed. The o solid solution of alu- 
minium in copper contains 9'8% Al at 20° C. and 
only 7-4% at 1030° C. Solid alloys containing 
10—1^ Al show a change point, corresponding to 
the disappearance of the fi phase, at 637° C., and a 
seetwd sli^t arrest at 286° 0., while those contsin- 
ing 14 — 16% Al have an additional arrest point at 


774° G., corresponding to ihe disappearaDoe of the 
y phase. — ^A. R. P. 

AUoys of aluminium with copper, magnedum, and 
tilicon in the tolid ttate; Constitution and age- 

hardening of . M. L. V. Gayler, Inst, of 

Metals, Sept., 1922. [Advance copy.] 82 pages. 
The solubility of each of the compounds, magnwum 
silicide and aluminium cupride, in solid aiuminimn 
is affected by the presence of the other; both are 
practically insoluble at 250° 0., and at 800° 0. Iho 
sduhility is greatly reduced. The age-hardening 
of alloys containing copper and magnesium 
silicide is greater than of those containing either 
constituent alone and is due to tho ^fferenoe in 
the solubilities of AljCn and Mg.Si in sohd alu- 
minium at high and low temperatures. Of the two 
constituents magnesium silicide plays tho pre- 
dominant part. If ono constituent is fixed the 
maximum age-hardening is obtained when the 
second constituent is present to the maximum 
amount whi<A can be held in solution at high 
temperatures. Alloys which had been age-hardened 
at room temperature were found on further heat 
treatment to soften slightly, but subsequently 
showed increased hardness and tensile^ strength and 
rapid decrease of percentage elongation. Derived 
differential heating curves of quenched alloys con- 
taining 0*81% MgjSi with 1*5, 3*7, and 8% Cu 
showed three critical points, the highest due to *016 
precipitation of copper, and the second to that of 
magnesium silicide. — T. H. Bu. 


Aluminium.; Effects of over-heating and repeated 

melting on . W. Rosenhain and J. D. Grogan. 

Inst, of Metab, Sept., 1922. [Advance copy.] 
11 pages. 

AiCJUNTOM of the highest obtainable purity 
(99*65%) and another grade containing 0*77% Fe 
and 0*72% Si, were cast at 700°, 800°, 900°, and 
1000° 0. respectively, forged into g-in. slabs and 
rolled to 0*1 in. thickness. Tensile testa on pieces 
cut from the annealed sheets showed no evidence of 
deterioration in quality. The macrostructures of 
the small ingots were similar, except for an increase 
in crystal size with higher casting temperature. 
The highest-grade aluminium was melted and a 
portion cast at 720° C., other portions being held 
for 1 hr. at 900°— 1000° O. and 1000°— 1100° C. re- 
spectively before casting. After rolling to 0*6 in. 
thickness, longitudinal and transverse test-pieces 
were taken from annealed sheets, hut no deterima- 
tion was found due to the above treatments. The 
role supposed to be played by oxidation during the 
melting of aluminium is therefore considerably 
exaggerated. The two grades were remelted and 
re-rolled to 0*05 in. thickness ten times, but no 
systematic change in the properties of the metal 
was found except a slight increase in the nltimate 
stress. The results are in contradiction to the views 
current in the industry, and it is probable that the 
deterioration ascribed to ro-melting under industnan 
conditions may be due to a slight progressive con- 
tamination with other metab. — ^T. H. Bu. 


Aluminium utensils; Cleaning of . R. Seli^an 

and P. 'Williams. Inst. Metab, Sept., 1922. 
[Advance copy.] 2 pages. 

The solvent action of sodium carbonate solntions 
on aluminium may he entirely proven^ by the 
addition of small amounts of sodium silicate to the 
solution : thus, a 6% solution of “ soda crystals 
containing 0*06% of water-glass is without visible 
action on alnmininm at 76° C. Mixtures of 
carbonate and silicate, containing 10—12% of the 
latter and sold under the trade names of t^er- 
bosil,” “ Pearl Dust," and “ Aeiuamol,” remove ^i 
the grease from alnmininm articlei withont attacs' 
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ing the if sufficient Is^ used to precipitate all 
the lime in the water, i.e, in solutions containing 
more than 0*5% of the mixture. — ^A. R. P. 

\Vhite metals, A. H. Mundey, C. C. Bissett, and 

J. Oartland. Inst, of Metals, Sept., 1922. 

[AdTance copy.] 25 pp. 

ANTireionoN alloys and other white metals such as 
the various classes of printers' alloys, die-casting 
alloys, metals for chemical works castings, solders, 
etc. are considered from the point of view oi 
the manufacturer and user. Their composition, 
mechanical and physical properties are given, ana 
their constitution and microstructure dealt with 
only so far as the user and the maker are directly 
concerned. Nine typical bearing metals, chiefly of 
the tin and lead base varieties, are fully described 
together with their suitability for particular pur- 
poses. The principal value of these alloys Is due 
to the way in which they maintain the oil film, the 
hard constituent standing up in slight relief to 
carry the load and the softer matrix forming 
channels for holding the oil. In the tin-hase bearing 
metals the copper-tin mixed crystals solidify first 
and entangle the cubes of tin-antimony mixed 
crystals, thus ensuiing their uniform distribution. 
The functions of tin-base and lead-base alloys are 
similar. In casting bearing metals the greatest 
care and skill must be exercised, as overheating 
causes the oxidation and segregation of the valuable 
constituents, whilst if the inuring temperature is 
too low the hardening constituents are left behind 
in the ladle owing to liquation.— J. W. D. 

I7ranmm alloys [urifA nichel, tron, and aluminium']. 

P. A. Heller. Metall u. Era, 1922, 19, 397—399. 
Allots of uranium with nickel or iron may be pro- 
duced on a comparatively large scale by fusing 
suitable mixtures of uranium oxide (U,0^ and 
nickel oxide with the requisite amount of carbon 
in a carbon crucible by means of an arc. The oxide- 
carbon mixture is first briquetted by means of tar 
and the briquettes are heated in a wind furnaoe to 
drive off volatile matter before reducing in the arc 
furnace. Alloys of uranium with nickel containing 
67 — 70% U and 4*5— 6'0% C and with iron contain- 
ing 45% U and 6*5% C have been prepared by this 
method. Attemps to reduce the carbon content of 
the nickel alloys by fusing them in a magnesia- 
lined furnace end adding nickel oxide resulted in 
the production of an alloy containing less than 1% 
C but only 26% IT, the remainder of the latter 
having been slagged by the magnesia. The produc- 
tion of aluminium-uranium alloys by the thermit 
method gives a very poor yield, but satisfactory 
results may be obtain^ by reducing a mixture of 
uraiiyl fluoride and uranium tetrafluoride (formed 
by adding 17,0, to hydrofluoric acid) by means of 
metallic calcium in the presence of aluminium, the 
operation being conducted in an iron ^mb. By 
this method an alloy containing 62 8% U, 34*8% Al, 
1'4% Ca, 0*5% C, and 0*25% Si was obtained. 

—A. R. P. 

^niimony-hismuth system. M. Cook. Inst, of 

Metals, Sept., 1922. [Advance copy.] 16 pages. 
A coMPLRTB equilibrium diagram of antimony- 
bismuth alloys is given for the first time, and 
^veral doubtful questions of structure are eluci- 
dated in a full microscopical and thermal examina- 
tion. The freesing points of bismuth and antimony 
are 270-6'’ C. and 630*5® C. respectively. The 
jiquidua is smooth and unbroken, and the solidus is 
horUontal at 270® C. up to 60% of antimony, after 
^hich it rises, at first gently, t^n steeply to the 
freezing point of antimoi^, the astern being iso- 
morphous^ but not eutectiferous dupite the hori- 
aontal solidns. MicroscK^ical esamination of chiU- 


cart and slowly (^led specimens (etched with ferrio 
chloride and hydrochloric acid save near the anti- 
mony end where copper ammonium chloride was 
used) revealed dendritic duplex structures which 
were rendered homogeneous by prolonged Amiftallng 
at 275® C. Twinning, ascribed to stresses set np 
by expansion on cooling, and two kinds of banded 
structures were noted in some of the crystals 

-J. B. P. 

Non-ferrous metals used in locomotives; Effect of 

superheated steam on . H. Fowler. Inst. 

Metals, Sept., 1922. [Advance copy.] 4 pages. 

most suitable alloy for piston tail rod bushes 
in locomotives to withstand the action of super- 
heated steam at 340® O. is a phosphor-bronze con- 
taining 11% Sn, 1% P, and 88% On, while for the 
piston rod packing (the McNamee rings) an anti- 
monial lead containing 30% Sb is more satisfactory 
than the usual 20% Sb alloy. Gun-metal, phosphor- 
bronze, and cast iron were found unsnitable for the 
by-pass valves which are not only subjected to high 
temperature but also to a good deal of shock. A 
complex nickel brass containing small percentages 
of tin, lead, aluminium, manganese, and iron was 
found satisfactory, but owing to its high cost was 
replaced by malleable iron or steel castings. 

—A. R. P. 

InteTmetallic actions. The system ihaUium-arsenie. 
Q- A. Mansuri. Inst, of Metals, Sept., 1922. 
[Advance copy.] 14 pages. 

Thallium and arsenic do not interact chemically, 

I nor do they form mixed crystals. The equilibrium 
diagrom of the system is a perfect case of the 
immiscibility type. The freezing point of thallium 
IS depressed by increasing additions of arsenic until 
the eutectic point (8*01 % As, about 215® C.) is 
reached. After this the freezing point gradually 
rises to 240® C. AH alloys containing 13 — 40% As 
begin to freeze at 240® O., and are made up of two 
layer8--an upper layer rich in arsenic and a lower 
layer rich in thallium. The melting point of alloys 
containing more than 65% As is higher than 
600® C., at which temperature the vapour pressure 
of arsenic becomes higher than 339T mm., and 
therefore the alloys have to be prepared in 
evacuated, sealed, hard glass tubes. — J. W. D. 

Infermetaliic compounds; Question of the existence 

of in the gaseous state. A. Eucken and 0. 

Neumann. Z. Elektrochem., 1922, 28, 322 — 324. 
Distillation tests on sodium amalgam (Na,Hg) at 
pressures between 5 and 10 mm. showed that at 
500^ C. no appreciable quantity of any mercury- 
sodium compound could exist, although the boiling 
point of the liquid, when it had reached the com- 
position, NaHg, remained constant for a consider- 
able time. — A. R. P. 

Grain-size and diffusion [tn mcfoJs]. J. H. 
Andrew and R. Higgins. Inst, of Metals, Sept., 
1922. [Advance copy.] 10 pages. 

The relation between grain growth and diffusimi 
was studied by casting y-brass (60% Zn) on to a 
thick rod of pure copper. The composite specimen 
was sectioned and examined under the microscope. 
Annealing for 30 hrs. at 800® and 850® C. respec- 
tively was found sufficient to promote diffusion and 
rapid grain growth simultaneously. Annealing at 
600® C. for 12 hrs, and at 550®— 575® C. for 
caused a breakdown the /^-crystals into smaller 
units but did not alter the a-constituent so markedly. 
In explanation of the breakdown of grain by 
diffusion it is suggested that whilst in the interior 
of grains the atoms assume the state of closest pack- 
ing, at the boundaries the atoms tondi only at one 
part of the circumference. Plastie deformation 
may displace the eqnilibriom certain boundary 
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atoms which npon reheating tend to revert to the 
condition of closest packing, and rows of atoms may 
be brought into line with unstrained atoms of 
adjacent crystels. This may result in the breaking 
up of a grain. or its al^rption by others. The 
atoms lying along the gram bonndartes have a 
greater number of free valencies, and this explains 
the migration of a separating phase to the grain 
boundaries. If the suggestions advanced are 
justified, it is not necessary to assume any amor- 
phous material at the grain boundaries. — T. H. Bu. 

Eutectics; Structure of . F. L. Brady. Inst. 

Metals, Sept., 1922. [Advance copy.] 45 pages. 
Metallic eutectics may be divided into four classes : 
globular, in which ^th metals are of fairly high 
surface tension, and the metal of higher surface 
tension is present in the smaller amount, e.g.y 
cadmium-tin, cadmium-lead, copper-silver, zinc- 
cadmium, and zinc-bismuth; lamellar, in which the 
two metals have nearly equal surface tenaions and 
are present in nearly ^ual proportions by volume 
and so separate in continuous curvilinear or reticu- 
lated sheets or plates, e.g., lead-tin; angular, in 
which at least one of the metals has a low snriace 
tension or a high cohesion, when the alloy solidifies 
as a mass of crystalline contour or arrangement, 
e.g., antimony-lead, lead-bismuth, tin-bismuth, cad- 
mium-bismuth, silver-lead, silver-bismuth, gold- 
bismuth, aluminium - tin, capper - bismuth, and 
copper-lead; crystalline, in which both phases have 
low surface tensions, and, on cooling, form merely 
a mass of contiguous crystals of the two phases, e.g. 
antimony-copper antimonide and most non-metallic 
eutectics. The structure of all the above eutectics 
is discussed in detail with reference to photo- 
micrographs to substantiate the classification sug- 
gested. The eutectic range in the copper-silver 
series was found to be from 71*6 to 72*8% Ag in the 
silver-rich alloys and from 71*2 to 71*8% Ag in the 
oopper-rich alloys. — A. R. P. 

CorroHve action; The nature of and the 

function of colloids iri coirosion, xoith an appendix 
* on terms used in colloid chemistry. Sixth Report 
to the Corrosion Research Committee of the Insti- 
tute of Metals. G, D. Bengough and J. M. 
Stuart. Inst, Metals, Sept., 1922. [Advance 
copy.] 80 pages. 

A GENERAL discussion of corrosion phenomena based 
on the study of several different metals is presented 
and an examination of the electrochemical theory 
of corrosion is made, which shows that it is satis- 
factory only under certain conditions, while many 
facts can only be explained by recognising the im- 
portant role of colloids in corrosion phenomena. 
Corrosion may be produced by chemical means, 
when the reacting bodies are in contact, or by 
electrochemical means when they are spatially 
separated and the reacting substances are capable 
of ionisation. Facts which are difficult to explain 
on a purely electrochemical theory are as follows : 
certain depolarisers do not Increase corrosion, but 
inhibit it; the conductivity of electrolytes is not 
directly connected with the amount of corrosion; 
even exceedingly pure metals are corroded by 
neutral salt solutions and by dilute acids, and in 
many cases the presence of ions of the corroded 
metal does not depress corrosion but actually in- 
creases it. Again, the order of corrodibility of 
metals in distilled water, salt solutions, and non- 
electrolytes is different from that of their electro- 
chemical potentials and the effects of strain and 
impurity in setting up potential differences between 
various parts of the metal arc very small. It is 
.^own that the amount of corrosion in commercial 
^metals h not proportional to the amount of im- 
purky, and that the depolarising power of atmo- 
spheric oxygen at ordinary temperatures is 
practically negligible, the main function of oxygen 


in corrosion being to oxidise the metal directly. The 
following theory is developed to explain the part 
played by colloids in corrosion. When a metal is 
immersed in water it becomes negatively charged 
and sends positively charged ions into the water 
at the same time booming superficially oxidised, if 
dissolved oxygen is present. Tlie hydroxide so 
formed takes up the positively charged ions and 
becomes a positively charged colloid, which diffuses 
away in part, allowing further oxidation and a new 
formation of film, which is not further attacked 
until that portion of diffused colloid first formed has 
been removed from the solution by precipitation on 
coming into contact with an electrolyte, the action 
of which neutralises its positive charge. In this 
way the metal is gradually coroded unless the con- 
ditions cause precipitation of the gel on the surface 
of the metal iteelf, thus forming ajprotective coat- 
ing which stops further action. The authors con- 
clude that no one “ theory of corrosion ” can be 
proposed to account for all the observed phenomena, 
and that the final condition of a corroded metal ig 
the result of B series of complicated actions, of 
which the initial action is either chemical or electro- 
chemical, but is not dependent solely or mainly on 
the hydrogen ion concentration, but on the specific 
nature of all the ions in solution as well as on the 
presence of undissociated substances of which 
oxygen is the most important. The chemical 
actions which take place may be cither ionic, mole- 
cular, or colloidal, and all may be influenced by the 
presence of gels and by the Mysical changes which 
take place in these gels. — A. R. P. 

ILead sulphide ores;] Technical working of raw 

materials containing lead [such as comfiex ] 

by conversion of the lead into teiroehtoride. A. 
Nathansohn and F. Leyser. Z. Elektrochem., 
1922, 28, 319-313. 

Bt passing a current of chlorine into a suspensioa 
in water of finely divided ore containing galena, 
blende, and copper pyrites until an excess is present, 
the sulphur is converted into sulphuric acid, the 
zinc and copper to chlorides, and the lead to chloro- 
plumbic acid, a solution containing 8% of lead being 
readily obtained. After separating the gangue and 
unattacked ore and passing a current of air 
through the clear liquor, the bulk of the lead 
is re-precipitated as lead chloride or sulphate. 
Wulfenite may be dissolved in a similar manner, 
but not zinc-lead products containing the metah 
as such or as oxides unless there is a predominating 
amount of sulphide present. The author suggests 
that the method would be useful for working up 
zinc-lead ores which do not admit of separation by 
flotation or gravity processes. — A. R. P. 

Blast-furnace dags. Qriin and ^ehl. See IX. 

Aluminium. Clennell. See XXIII. 


Patents. 

Welding of cast iron; Electricod . La Soudnre 

Autogene Fran^aise. E.P. 173,486, ^.11.21. 
Conv., 24.12.20. 

An electrode of grey cast iron is employed in weld- 
ing cast iron, and carbon is added during the weld- 
ing operation. A convenient method of introducing 
the carbon in a regular manner is to coat the 
electrode with powdered charcoal or graphite 
together with a binding agent, or to use a hollow 
electrode packed with carbon.-^. A. E. 


Ferrotungsten and ferromolybdenum: Manufacture 
of . J. M. Skelley, J. Merson. and Con- 

tinuous Reaction Co., Ltd. E.P. 184, to, 23.4.21. 
Febeotunqstin or ferromolybdenum is made, 
without the aid of aluminium, by the silico-thormic 
reduction of iron oxide and tungsten oxide or iron 
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jxide and molybdMJnm oxide in the presence of an 
jxidising agent. — J. W. D. 

ferrous ciUoys; Manufacture of . H. A. 

Skelley, A. B. Smith, and CSontinuoua Reaction 
Co., Ltd. E.P. 184,844, 23.4.21. 

Aliots containing iron and chromium, such as 
stainless steel, high-speed steel, and rustless iron, 
are made by the silico-thermic reduction of iron 
oxide in the presence of an oxidising agent and the 
incorporation of chromium and other metal or 
metals with the iron produced. — J. W. D. 

Perro-molybdenum; Manufacture of carbon-free 

. W. L. Turner. E.P. 184,912, 1.6.21. 

In the alumino-thermic process for the manufacture 
of ferro-molybdenum from molybdenite or molyb- 
denum sulphide, a quantity of pyrolusite or man- 
ganese dioxide and aluminium is added to the 
mixture of molybdenum sulphide, aluminium, and 
iron oxide. The elimination of the sulphur content 
of the molybdenum sulphide is assisted by the rda- 
tively high temperature produced by the interaction 
of the alunainium and manganese dioxide and by the 
high afiSnity of the manganese and manganese 
compounds’ for sulphur and sulphur compounds. 
Ihe molten alloy is subsequently treated with a slag 
containing a desulphurising agent, a mixture 
of equal parts of lime and fluorspar. — T. H. Bu. 

Iron, steel and ferrous alloys; Cementation of . 

Cammell, Laird and Co., Ltd., J. M. Allan, A. P. 
Hague, and T. Middleton. E.P. 184,920, 7.6.21. 
Tee article to be carburised is immersed in a 
fused salt bath containing 70% or more of 
sodium carbonate which may be mixed with 
barium carbonate or other alkali or alkaline-earth 
carbonate up to 25% and/or up to 5% of sodium 
nitrite or other fusible nitrogen-yielding salts. 
The temperature of the bath is kept above thecarbon 
change point of the material being treated. The 
article is made the cathode of an electric circuit, 
the current density being 0'5 — 2 amp. per sq. in. of 
cathode surface. The time taken to obtain a given 
depth of carbon penetration is from one-third to 
one-sixth of that required by the ordinary process. 
Articles it is required to soften may be decarburised 
by immersing in a bath which has recently been used 
for the cementation process. — T. H. Bu. 

Steel; Production of basic . Uaines Mdtal- 

lurgiques de la Basse-Loire (Soc. Anon.), E.P. 
184,957, 2.7.21. Addn. to 163,893 (J., 1922, 714 a). 
Grey pig iron is treated by a one-etage blowing 
process for the production of hard or semi-hard 
steels with a high carbon content and practically 
dephosphorised, additions of recarburising agents 
being dispensed with by regulating the quantities 
of pig iron introduced into the bath according to 
its carbon and phosphorus contents. — J. W. D. 

Mamjanese steel; Heat treatment of . W. G. 

Nichols, Aasr. to American Manganese Steel Co. 
tI.S.P, 1,427,121, 29.8.22. Appl., 18.9.20. 

The maximum temperature during the heat treat- 
uicnt of manganese steel castings is not allowed to 
exceed the critical temperature for such^casti^^. 

I’erro-alloys; Production of low-carbon . N. 

Petinot. tr.S.P. 1,428,057, 6.9.22. Appl., 26.9.19. 
Fesbo-chroms is mixed with a quantity of chromite 
ore containing oxygen in excess of that required 
to combine with the cartmn of the alloy^ and melted 
>0 an electric furnace with an acid lining. 

— T. H. Bu. 


Steel and iron alloy. P. de Clamecy, Assr. to B.P. 
Sturtevant Co. U.S.P. 1,428,534, 12.9.22. Appl., 
6.10.19. ’ 

An iron alloy containing 1'26 — 6 0% Co, 0'5 — 6‘0% 
Cr, 0-75— 7-5% Ni, and O'S— 3 0% Si.— J. W. D. 

Metallic electrolytic deposits; Process of obtaining . 

easily detachable from the cathode. Soc. 

d’Electro-Chimie et d’Electro-Metallurgie. E.P. 
165,082, 13.6.21. Conv., 18.6.20. 

A OATBODB of cast iron or steel is coated with an 
easily detachable film of copper by electrolysis or 
by immersion in an acid solution of a copper salt, 
either with or without the addition of alcohol, and 
the resulting electrode is used for the electrolytic 
deposition of metals, the deposited metal being 
readily peeled off together with the copper coating. 

—A. R. P. 

Argentif erous lead-zinc sulphide ores; Treatment 

of . F. E. Elmore, and The Chemical and 

Metallurgical Corp. E.P. 184,628, 8.6.21. 

When treated by the hot brine process, roasted ores 
give a more complete extraction of silver if hydrogen 
sulphide is removed from the hot liquor. The use 
of sulphur dioxide is preferred for this purpose. 
Lead and silver may be recovered from solution by 
known methods and the zinc residue may be treated 
with other solvents, e.g., more strongly acid brine, 
for the further recovery of silver. — C. A. K. 

Refining metals; Apparatus for . H. Harris. 

E.P. 184,639, 20.6.21. 

Metals of low melting point (e.g., lead) are refined 
by passing them tbrougli a suitable molten reagent. 
An apparatus for this purpose consists of a pump 
which delivers into the upper part of a heated 
melting pot, a metal stirring gear, and a motor. 
These parts are carried on a framework, which 
can be lowered into a metal melting pot. The re- 
agent may be heated by passing part of the fine 
gases from the metal melter through a jacket snr- 
Tonnding the pot containing the reagent. 

— C. A. K. 

Alloys; Metallic . P. H. Rogers. From Calor- 

izing Corp. of America. E.P. 184,840, 19.4.21. 
Castings resistant to oxidation at a high tempera- 
ture are made from an alloy of iron and 19'5% of 
aluminium, which has a higher tensile strength 
than any other alloy of these two metals. The 
grain may be refined by the addition of 1 to 5% 
of titanium or of other elements. The alloying pro- 
cess is carried out in a neutral atmosphere, and to 
prevent oxidation the mould is filled with carbon 
dioxide, a blast of which is also directed on the 
stream of molten metal. — T. H. Bu. 

Titanium ores containing iron^- Treating . G. 

Carteret and M. Devaux. E.P. 184,948, 27.6.21. 
TiTANruH ore is heated in a reducing atmosphere, 
and is then treated with successive currents of 
chlorine gas passed in opposite directions and at 
different temperatures, viz., 350® and 650° — 600J* C. 
respectively, to volatilise and separate the iron 
and titanium chlorides. The titanium chloride is 
re-distilled to separate traces of other chlorides, 
then treated with sulphuric acid to produce 
titanium sulphate and hydrochloric acid ud the 
titanium sulphate treatra to produce titanium 
oxide and sulphuric acid. The ferric chloride ob- 
tained is reduced to ferrous chloride and the latter 
electrolysed to produce metallic iron and free 
chlorine. The regenerated chlorine and that pro- 
duced from the hydrochloric acid are used again in 
the fost chlorination. — J. W. D. 
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F«m<i«e» tfor melting metab]. W. Oehm. E.P. 
185,320, 27.8.21. 

The oombustion of gases from, e.g., inferior fuel on 
a grate, is promoted by p small quantity of higb- 
pressnre air issuing throngh a small hole or jet at 
the back of one or more hollow burners of refrac- 
tory material formed with flat converging slots or 
channels. The gases after complete combustion 
may be used for heating metal melting furnaces or, 
while still under pressure, for drying moulds. The 
high-pressure sir may be preheated by being led in 
a serpentine course through passages adjacent to 
the burner device. — ^B. M. V. 

Blectric-/iimace comtruction \Jor reducing ores]. 
W. E. F. Bradley. U.S.P. 1,427,436, 29.8.22. 
Appl., 22.7.18. Renewed 25.1.22. 

The charge from a rotary furnace is fed throngh 
an inlet into an electric furnace of the tilting type 
provided with an outlet for removing the slag and 
reduced charge, the inlet also serving for conveying 
gases from the electric to the rotary furnace. A 
reducing gas is passed into the electric furna<« 
throngh a carbon tuyere so situated that it is 
independent of the electrodes of the furnace and 
is covered by the molten charge while the furnace 
is in the receiving and reducing position, but is 
removed from the charge while ^e latter is being 
poured out of the furnace. — h. A. C. 

Soaiting furnace: Mechanical for pyrites etc. 

Erzrbst Ges.m.b.H., and J. 'Walmrath. G.P. 
361,361, 11.9.20. 

The material slides on and under open oblique 
partitions in the centre of the oven without the 
use of poking or stirring devices. The partitions 
are so built wat the gases evolved do not come in 
contact with the incoming ore, thus minimising 
production of fine dust. — A. C. 

Tungsten metal; Process of reducing tungstic 

oxide to . W. F. Bleecker, Assr. to The 

Tun^ten Products Co. U.S.P. 1,427,187, 29.8.22. 
Appl., 8.7.20. 

Heat is applied to the interior of a charge com- 
posed of a mixture of tungstic oxides and a suit- 
able reducing agent, the mass of material being 
provided with passages for the circulation of gases. 


Concentration of ores [ftp flotation'\. G. E. 
Sheridan and 6. G. Griswold, jun. U.S.P. 
1,427,235, 29.8.22. Appl., 10.1.22. 

An ore containing sulphides of iron and of one or 
more other metals is treated with a cyanide and an 
alkaline salt and then subjected to flotation under 
conditions unfavourable to floating the iron sul- 
phide.— B. M. V. 

Ores; Method of treating by volatilisation. 

H. R. Layng. U.S.P. 1,427,766, 29.8.22. Appl., 
4.11.19. 

The ore charge is heated so rapidly that the volatile 
elmnents in tiie ore are removed without any 
harmful rAc^n occurring. — A. R. P. 

Zirconium ores; Treatment of . O. Hutchins, 

Assr. to The Carborundum Go. U.S.P. 1,427,816, 
6.9.22. Appl., 22.9.20. 

Puns zirconia is produced from zirconium ores by 
heating a mixture of ore and reducing iment so 
that part of the impurities in the ore is recced to 
metaL and then separating the impurities from 
the zirconia. — J . B. G. T. 


Beryllium; Process for eleetreSbifiieaXly manufae. 

taring compact metaiUit . A. Stock and H 

Goldschmidt. U.S.P.' 1,427,919, 6.9.22. Appl., 

12 . 6 . 22 . 

CoMTAOT metallic beryllium is produced 1^ elec- 
trolysing a fused bath of alkaline-earth fluoride 
containing a beryllium compound. — A. R. P. 

Metals from metol odloys; Process for the separaiton 
and recovery of . G. J. Rroll. U.S.P. 

I, 428,041, 5.9.22. Appl., 21.9.20. 

An alkaline-earth metal or magnesium is introduced 
into the metaUic alloy or impure metal, so that the 
metallic constituent to be separated combines with 
the alkaline-earth metal to form a compound having 
a different melting point from and a specific gravity 
not more than that of the main metal. This com. 
pound is then separated from the remaining part of 
the alloy under treatment. — J. W. D. 

Metals; Cleaner for ond method of cleaning . 

J. H. Graven. U.S.P. 1,428,084, 6.9.22. Appl., 
4.6.21. 

A vfrT TTma for cleaning metals ronsists of colloidal 
clay suspended in a suitable dilute acid together 
with a filler, acetone, and an alcohol of higher boil- 
ing point than ethyl alcohol. — A. R. P. 

Metals; Composition for and method of mevenfmg 
from rusting. Paint for and method of pre- 
venting heated [mefal] surfaces from rusting. 
Bust-resisting steel and method of producing 
same. J. H. Gravell. U.S.P. 1,428,085-7, 6.9.22. 
Appl., (a) (b), 4.6.21, (o) 22.6.21. 

(a) a bcst-pbeventino coating for metals consists of 
castor oil, ethyl alcohol, and an alcohol having a 
higher boiling point than ethyl alcohol, (b) A paint 
for preventing heated metal surfaces from rusting 
contains at feast 15% of a phosphate which on 
heating liberates enough phosphoric acid to form a 
substantial coating of the phosphate of the metal on 
its surface, (c) A rusferesistmg steel consists of 
a body of metal into the surface of which a coating 
of phosphate has been pressed. — A. R. P. 

Soldering solution. J. H. Gravell. U.S.P. 

1,428,088, 5.9.22. Appl., 20.12.21. 

A SOLUTION of zinc and ammonium chlorides con- 
taining fusel oil. — A. R. P. 

Vanadium; Process of recovering . W. E. 

Stokes, Assr. to United States Processes, Inc. 
U.S.P. 1,428,616, 12.9.22. Appl., 19.1.21. 

A vanadium ore is mixed with an alkali nitrate and 
heated. — B. M. V. 

Condenser [for zinc furnaces'], C. A. Wettengel, 
Assr. to American Zinc, Lead, and Smelting Co. 
U.S.P. 1,429,214, 12.9.22. Appl., 4.3.18. 

A TAPEBiNa condenser has a fixed head with tvo 
openings at its larger end, one for introducing the 
zinc bars into the retort and the other for with- 
drawing the molten metal. — T. H. Bu. 

Sulphide ores; Process for the treatment of Jliw 

preparatory to roasting. Hetallbank uM 

Metallurgiscbe Ges. A.-G. G.P. 365,ffi6, 29.10.13 
The ore is subjected to a sulphatising roast, thei 
moistened, and rendered granular before carryms 
out the roast proper. In this way the ore is noi 
diluted with a binder which may cause tronbls 
later. — ^A. R. P. 

Iron and steel; Manufacture of — . T. Rouse 
U.8.P. 1,428,061, 6.9.22. Appl., 23.11.20. 

See E.P. 162,073 of 1010 j J., 1920, 787 a. 
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fZinc] lohitiom: Purification of metallic . 8. 

^ Field, Assr. to 'Hetab Extraction Corp., Ltd. 

U.S.P. 1,429,131, 12.9.23. Appl., 26.6.19. 

Sjb E.P. 138,960 of 1918; J., 1920, 371*. 

furnaces [for heating metal to be forged or steel 
to be hardened'i. J. A. Innocent. E.P. 185,623, 
27.8.21. 

Preheating blast-furnace gas in purifying plants. 
E.P. 182,102. See II*. 


XL-ELEGTIKKHEMISTBT. 

[Eleclrie furnace and] apparatus for direct heating 
to high temperatures by resistance with simul- 
taneous application of mechanical pressure. 
F. Sauerwald. Z. Elektrochem., 1922, 28, 181— 
183. 

An apparatns tor heating rods of carbon, tnngsten, 
or ctner material of high melting point to very 
high temperatures by the passage of an alternating 
current through the rod is described and illustrated 
in detail. It consists essentially of a horizontal 
fireclay tube with an outer sheet-iron casing, pro- 
vided at each end with a water-cooled bronze elec- 
trode in which the rod is secured by two copper 
wedges. One electrode is fixed while the other is 
free to move on hall bearings inside a steel cylinder 
which prolongs the length of the furnace in this 
direction; in this way allowance is made for ex- 
pansion and contraction of the rod during heating. 
Through the middle of the furnace, perpendicular 
to the axis, an arrangement, consisting of an upper 
and lower pestle whiA can be screwed tight against 
the bar or used for hammering it, is provided and 
s sight-bole closed with a mica window allows 
observation of the rod at this spot. The whole 
apparatus is made reasonably air-tight so that the 
beating operation may be carried out in a stream 
of suitable gas, such as hydrogen. — A. B. P. 

Electrolytic oxidation of a-naphthylamine and ar- 
tetrahydro-a-naphihylamine. Ono. See IV. 

Carbon at high temperatures. Sauerwald. Rysch- 
kewitsch. See Vfl. 

.Iciion of brush discharge on fatty acids and 
glycerides. Eichwald. See XII. 

Electrolytic oxidation of isoamyl alcohol. Koizumi. 
See XX. 

Paients. 

Eurnace for elecfric heating. A. H. Fehrson. E.P. 

162.285, 25.4.21. Conv., 26.4.20. 

Pairs of electrodes making contact at their inner 
ends, and covered with material protecting them 
from damage by gases or furnace charge, are intro- 
duced through tho end wails, and at a suitable 
distance from the axis of a revolving or oscillating 
electric furnace.— J. 8. G. T. 

Electric furnaces. I. J. Moltke-Hansen. E.P. 
171,096, 2.11.21. Ckmv., 3.11.20. 

An electric furnace is heated by current applied to 
a resistance element consisting of granular nkaterial, 
‘■9., granulated electrode carbon, contained in 
cnannels arranged about the furnace chamber and 
communicating in pairs at the top through a 
roservoir into which granular material is supplied 
m compensate for the rxinsumption of this material 
during the operation of the furnace, ^rrent is 
supplied only at the bottom of Uho respective 
channels.— J. S. G. T. 


ElecfHc furnace Hot production of calcium carbide']. 

A. E. Beid. E.P. 185,136, 22.2.21. 

An elwtrdc furnace for the production of calcinm 
carbide comprises a hearth, a delivery ontlet or 
outlets, electrodes projecting downwards and con- 
verging so that they may be adjusted towards and 
from the hearth and one another, and an additional 
electrode or electrodes, each located within a de- 
livery outlet, for maintaining the carbide in a 
molten condition. Preferably, current is supplied 
to the additional electrodes at a lower voltage than 
to the downwardly projecting electrodes. The 
hearth of the furnace comprises a flat bottom 
portion and upwardly incline sides in which the 
delivery outlets are placed. — J. S. G. T. 


Electric furnace. E. H. Huratkotte, Aser. to 
General Electric Co. U.S.P. 1,427,814, 5.9.22. 
Appl., 3.5.20. 

A aEaiBT*NCE beater composed of a number of 
dished discs an electrical contact at their peripheries 
but out of contact in their central regions, is 
arranged within a container, and a refractory shield 
is disposed between the heater and the charge in 
the furnace. — J. S. G. T. 


(*, b) Electric furnace, (c) Method of operating 
electric furnaces. I. Rennerfelt. U.B.P. 
(*) 1,428,908, (b) 1,428,909, and (c) 1,428,910, 
12.9.22. Appl., (A) 3.3.21, (b, c) 12.8.21. 

(*) In an electric furnace, an elongated crucible 
is heated by current supplied to strings of 
carbonaceous resistance material disposed length- 
wise along the crucible and separated from one 
another by electrically insulating material, (b) An 
electric furnace comprises an upper chamber 
separated by a conducting partition from a lower 
chamber, the walls of which are poor conductors 
of heat. At least two electrodes project into the 
lower chamber for generating an electric arc 
therein, (c) The charge in an electric furnace is 
heated first by free-burning arcs supplied with two- 
phase current, and then by means of arcs in con- 
trmt with the surface of the charge and supplied 
with three-phase current, the relative distance 
between the arcs being changed. — J. S. G. T. 

Electric batteries. Soc. Anon. “Le Carbone.” 
E.P. 178,804, 10.2.22. Conv., 19.4.21. 

carbon or positive pole of a battery is immersed 
in an agglomerate of active material and de- 
polariser, the former comprising a salt of cerium 
which acts as a catalyst during the discharge of 
the cell The agglomerate is contained in a calico 
or other bag, surrounded by a paste composed of 
gum tragacanth 40%, glucose 40%, sodium fluoride 
2 — 3%, powdered pumice stone 17 — 18%. The 
agglomerate and paste are covered by anhydrous 
calcium chloride. The battery is put into opera- 
tion by addition of water, and is characterise by 
the prevention of motion of the electrolyte and of 
the formation of local couples.— J. S. G. T. 


Secondary cells or batteries for electricity storage 
[; 3f cans of preventing buckling of the ^fiates of 

]. C. G. Smith. E.P. 184,649, 30.6.21. 

In storage cells employing lead plates, gypsum or 
plaster of Paris is employed to absorb the electrol^ 
and to separate and support the electrodes, which 
are inserted in a series of slots or pockets in the 
gypsum or plaster of Paris. The positive and 
negative plates are composed respectively of red 
lead and litharge, to which about 2% of powdered 
aluminium sulfate is preferably added. 

-J. 8. G. T. 
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Electric accuwuiatort £; Method of drying the 

negatwe plates of ]. A. Dinin. E.P. 184,658, 

8.7.21. Addn. to 14,119 of 1914 (J., 1914, 928). 
Lead electrodes used in accumulators are dried in 
a closed vessel in a heated stream of nitrogen, 
carbon monoxide, hydrogen, or other non-oxidising 
gas, the water vapour carried off by the stream 
being condensed and the gas kept in continuous 
circulation. — J. S. G,. T. 

Elecfrolytic apparatus [/or decompoaifton of water; 

Electrodes used m ]. A. W. Smith. U.S.P. 

1,427,171, 29-8.22, Appl., 8.11.20. 

Elsotbodes employed in the electrolysis of water 
consist of metals of the nickel group having their 
faces covered with spongy coatings of metals, such 
as nickel or platinum, which are unaffected by the 
electrolysis.-^. S. G. T. 

Electrolytic method and apparatus. J. J. Sherwood, 
Assr. to Hooker Electrochemical Co. U.S.P. 
1,427,236, 29.8.22. Appl., 20.3.20. 

The gaseous product of an electrolysis (e.p., elec- 
trolysis of common salt for production of hydrogen, 
chlorine, and caustic soda) is diverted from, and 
a supply of fresh electrolyte supplied to, the active 
electrode face at a point or points between the top 
and bottom of the electrode. The apparatus may 
consist of a cylindrical outer wall forming the 
cathode within which is a cylindrical diaphragm 
enclosing a hollow anode, provided with a number of 
annular projections, at different levels, which make a 
tight joint with the diaphragm without and project 
also into the hollow centre of the anode. Diagonal 
passages are formed in the annuli which serve to 
lead tne evolved gases from the tops of the annular 
compartments to the central anode space and lead 
fresh electrolyte from the central space to the 
lower part of each annular outer space. — B. M. V. 

Electrolytic apparatus and method of depolarising 
the same, W. D. Nickum. U.S.P. (a) 1,428,049 
and (b) 1,428,050, 5.9.22, Appl,, <a) 8.2.19, 
(b) 21.4.20. Renewed 5,11,21. 

(a) Thb polarisation of an electrolytic circuit is re- 
duced b^ the use of a transformer consisting of a 
low-tension primary coil energised by direct current, 
and a high-tension secondary coil connected with 
electrodes i mm ersed in the electrolyte, (b) In an 
electrolytic apparatus as described under (a) the 
primary and secondary coils are inductively related 
so as to reduce the electrolytic polarisation when 
the current in the primary coil is varied owing to 
polarisation. — J. S. G. T. 

Electrical etching; Apparatus for — ; — . Process 

and apparatus for electrical etching. R. M. 
Weeks, Assr. to Weeks Photo-Engraving Co. 
U.S.P. (a) 1,427,876, and (b) 1,427,877, 5.9.22. 
Appl., (A) 2.4.21, (B) 25.4.21. 

(a) The plate to be etched is supported and em- 
ployed as anode in an electrolytic bath and the 
cathode used is composed of material which is resia- 
tant to the action of the electrolyte and reduces 
the formation of hydrogen, (b) During the etching 
process the plate to be etched is moved in the plane 
of its face. — J, S. G. T. 


Storage batteries. H. E. Smith, Assee. of W. H. 

Wood. ELP. 160,821, 30.3.21. Conv., 31.3.20. 
See U.S.P. 1,405,702 of 1922; J., 1922, 222 a. 

Electrolytic cell. Elektrizitats-A.-O. vorm. 
Schuckert nnd Co. E.P. 1^,071, 14.3.21. Conv., 
14.6.20. 


See G.P. 349,538 of 1920; J., 1922, 380 a. 


Electricat precipitation. U.S.P. 
1,428,839. G.P. 354,623. See I. 


1,427,370, 


Oxidation of nitrogen. U.S.P. 1,429,013. See VE 
Electric furnace. U.S.P. 1,427,436. See X. 
Aetifddehyde from acetylene. E.P. 165,085. See XX 


XIL-FATS; OILS; WAXES. 


Fatty acids and their glycerides; Action of the 
brush discharge on — . E. Eichwald z 

angew Chem., 1922, 35, 606—506. 

If oleic acid is subjected to the action of the brush 
discharge the iodine ralue steadily falls, the mean 
molecular weight steadily rises, and stearic acid 
is produc^. The increase in molecular weight per 
unit fall in iodine value increases from 6'3 at the 
beginning of the treatment to 43’5 after treatment 
for 22 hrs. About 11 % of the oleic acid is converted 
into stearic acid, and this conversion occurs in an 
atmosphere of air or nitrogen as well as in an 
atmosphere of hydrogen, though working under 
the latter conditions gives the slightly higher 
maximum yield of 15% of stearic acid. It is con- 
sidered that the bombardment of the molecules 
causes hydrogen atoms to become detached in a 
highly active state, and that they immediately 
saturate the double ronds of other molecules of oleic 
acid, leaving some highly unsaturated molecules 
which polymerise and cause the increase in molecular 
wei^t. Glycerides show similar effects under the 
brush discharge, the glyceryl part of the molecule 
being unaffected. The resulting polymerised oils 
have high viscosities and flat viscosity-temperature 
curves and arc of value as lubricants. Owing to 
the possibility of intra-molccular saturation of 
double bonds in the cose of glycerides, the increase 
of molecular weight in this case becomes even more 
marked in the later stages of treatment than in the 
case of the free fatty acids. — H. C. R. 

Coconut oil; Oleic acid content of the free fatty 
acids from the soap stock obtained on refining 

. F. Wittka. Z. Ileuts. Oeil- u. Fettind,, 

1922, 42, 377—378. Chem. Zentr., 1922, 93, IV„ 
598—599. 


A COMPABI 80 N of the iodine vailues of crude and 
neutralised coconut oils obtained from the rind and 
from the kernel showed that the hydrolysis of the 
glycerides begins in the rind of the copra and pro- 
ceeds faster there than in the inner layers. The oil 
from the rind has acid value 7‘5 and iodine value 
38'7, but hears only a small proportion to the total 
I oil content. The further the hydrolysis proceeds, 
j the more free fatty acids will be formed in the 
white inner layers of the copra and the smaller pro- 
portion will the free fatty acids formed in the rind 
bear to the whole. The characters of the .acid oils 
obtained from such copr.a aviil therefore approach 
those of normal coconut oil. Strongly acid coconut 
oil will therefore give an acid oil with normal 
(low) iodine values. Good quality coconut oil, 
however, will give on acid oil with a high iodine 
value, and this will be the higher, the better the 
refining process has been, i.e., the smaller the 
quantity of neutral fat hydredysed during the pro- 
cess. Commercial acid coconut oils showing high 
iodine values cannot on this account alone be safely 
condemned as adulterated. — H. C. R. 


Hydrogenation of oils; Promoters of the • J- 

S. XJeno. Kogyd-Kwagaku Zasshi (J. Chem. Ind., 
Japan), 1922, 25, 777—783. (Of. J., 1919, 20 4.) 
F.xp*aiJlBNT8 with herring and cottonseed oils 
showed that the hydrogenation of oils is accelerated 
by the presence of small quantities of faWy “J 
aromatic acids. The results obtained with 2—oi, 
of palmitic, oleic, butyric, stearic, and he^ic 
acids^ using nickel or nickel sulphate (0'3y-0'67o 
as Ni) as catalyst are given in tables. — K. K. 
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^rassidic anhydridet and reparation of anhydrides 

hy means of phosgene. D. Holde and E. Schmidt. 

Z. angew. C&em., 1932, 35, 502—503. 

Baasbidic anhydride, brassidio acid, and ethyl 
braBsidate were prepared from ernoio acid and its 
corresponding derivatiyes by isomeriaation by 
means of nitons acid. Brassidic anhydride crystal* 
lieed from alcolml in small needles, m.p. 64^ O., 
bad the theoretical iodine value, and sp. gr. 0*8^ 
at 70^/4*^ C. Ethyl brasaidate ' formed lei^ets, 
m.p. 30®— 30‘5« C., n« = 1-4687. The anhydrides ol 
the fatty acids of ood liver oil were obtained in an 
impure condition, ^ntaining chlorine, by the action 
of carbonyl chloride on their alkali salts. They 
formed pasty products of higher melting point 
than the corresponding glycerides and acids. The 
difference frequently observed between the acid and 
saponification values of the acids of fatty oils may 
possibly be due to the presence in the acids of a 
proportion ^ of anhydrides, which do not react 
normally with cold alcoholic hydroxide solntions. 

— G. r. M. 

Saponification of oils and fats; Studies in the . 

H. M. Langton. J. Oil and Colour Chem. Assoc.. 

1932, 5, 41—75. 

Ths theory of the hydrolyBis of oils and fats is 
reviewed and the technical methods of hydrolysis 
are enumerated and described. A summary is given 
of previous work on the rate and extent of the 
hydrolysis of different oils and fats and an account 
is given of the author’s large^ale experiments on 
the rate and extent of the hydrolysis of tallow, 
palm oil, linaeed oil, palm kernel acid oil, No. 1., 
No. 2 and No. 3 whale oils, using lime and magnesia 
as catalysts in the autoclave process. In all cases 
a constant steam pressure of 8 atm., a charge of 
3 tons of oil or fat, an amount of catalyst equal to 
of the weight of oil, and a period of treatment 
of 10 hrs. were employed. The results obtained are 
shown in a series of curves which are of the 
esponential type, the greater part of the fat being 
hydrolysed after about 4 hrs. and the rate of hydro- 
lysis after that period being exceedingly slow. 
Magnesia was the more effective catalyst in the case 
of tallows^ palm kernel acid oil, and the whale oils, 
whereas lime was superior in the case of palm oil. 
In the case of linseed oil the rate and extent of 
hydrolysis were the same with each catalyst. Using 
magnesia as catalyst, the tallows were hydrolysed 
most <^aickly in the first few hours and in 
decreasing order of speed whole oils, linseed oil, 
palm oU and palm kernel oil. Beef tallow hydro- 
h-ses mucih more quickly with lime than does 
mutton tallow under the same conditious. lu the 
case of whole oils the rate of hydrolysis is in the 
order No. 1, No. 2, No. 3, No. 1 giving the IiigLost 
value. The practice of blowing Uie glycerin 
solution from the autoclave after about 4 — 5 hrs. 
and re-starting the hydrolysis was found to offer 
no practical a^antage. A table of average extents 
of hydrolysis after treatment of various fats with 
lime and magnesia for 8 hrs. under the conditions 
outlined above is given. These are the averages cf 
625 3-ten (barges. In general magnesia was found 
to be more effective than lime. — H. C. R. 

Tofal fat in soaps; Simplification of GoldschmidVs 

titration method for determining the . M. 

Jakes. Seifensieder Zeit., 1922, 42 , 431 — 432. 

Chem. Zentr., 1922, 95 , IV., 449. 

determination of total fat in curd soaps from 
ooconut at palm'kernel oils and resins according 
to the standard methods often offers difficulties. 
The petroleum spirit does not completely dissolve 
the resin and in drying the fatty acids a tempera- 
ture of 50®—^® 0. is not high enough to remove the 
petroleam spirit. The tellowix^ methods are 
suggested : (a) 7 — ^10 g. of soap is dissolved in water, 


d^omposed with excess of acid, and extracted wi^ 
ether, washed with water or salt solntion, the 
ethereal solution^ poured off, the separating funnel 
washed out with alcohol, and the solution 
titrated, (b) 50 g. of soap is dissolved in water, 
decomposed with excess of acid and allowed to 
settle. The fatty acid layer is poured into hot 
water two or three times, and 5 c.c. of the clear 
washed acids is filtered, dissolved in alcohol and 
titrated. The errors introduced by tho solubility of 
the fatty acids in water and of water in the fatty 
acids are very small. — II. C. R. 

Oil emulsionsj Preparation of bi' means of 

eolloidal silicic acid and the relationship to the 
processes of tuberculosis, S. P. Kramer. 
Kolloid-Zeits., 1922, 31, 149—150. 

Wh£n animal or vegetable oils are added to a 
solution of sodium silicate (2 per 1000) a fine and 
vei 7 stable emulsion is formed at once. The oil 
drops are so small that many of them exhibit the 
Brownian movement. The formation of the 
emulsion takes place as foUoa-s: the fatty acid of 
the oil combines with the sodium to form a soap 
and liberates colioidal siHcic acid which then acts 
as a protecting colloid. The addition of acid 
produces a silicic acid gel emulsion and the 
addition of lirae water causes coagulation, forming a 
cheese-like coagulum and a thin liquid. The above 
changes are shown to be similar to the processes 
occurring in the development of tuberculosis. 

— J. F. S. 

Boring and cooling oils. Kaleta. See IIa. 

Patents. 

Megenerating fuller^ s earthy charcoal and the like 
purifiers of fats and fait]) oils and of catalysts 
used in hydrogenating fats and fatty ails; Method 

for . K. R. Bolton and E. J. Lush. E.P. 

185,174, 24.5.21. 

Thb material to be regenerated is subjected to the 
action of superheated steam until the mass is raised 
to a temperature of 230° — 300® C., whereby the oil 
content is hydrolysed and recovered as distilled 
fatty acids and glycerol. A vacuum may be 
employed to expedite the distillation of the hydro- 
lys^ oil. — H. C. R. 

Fish and other oils; Method and apparatus for 

treating . V. F. Feeny. From Title 

Guarantee and Trust Co. E,P, 185,247, 13.6.21. 
Th* oil is deodorised and sterilised by circulating 
it through a chamber in which it is exposed to the 
action of oeonised air and preferably to the action 
of sunlight. It is delivered at the top of the 
chamber so as to fall in tho form of rain through 
the upward air current, is continuously withdrawn 
from the base of the chamber for agitation and 
beating, and is thereafter returned to the top of 
the chamber or passed on for subsequent treat- 
ment. The oil may also pass in a thin film over tl» 
walls of the chamber, and be subsequently treaty 
with pulverulent material and filtered. Heated air 
may be passed through the chamber, a hich may also 
be provided with means for raising the pressure 
inside it.- — H. C. R. 

Fatty matter; Itecovery of — from ram 
materials of organic origin, F. Bergius. Q.P. 
360,634, 4.8.17. 

Thb raw material, f .i/., peat, lignite, etc., is mix^ 
with water, to which may be added a basic 
material, e.g., soda, and is heated to a temperature 
not exceeding 300® C, under high pressure. The 
liquid containing fatty matter is separated from 
the residue. Raw lignite, for example, containing 
50 % of water, may be heated with about double the 
qnantity of a 10% soda solution to 276® C. at 
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90 atm. pressure for 6 hours. After cooling, the 
mass is filtered and the filtrate is acidified with 
sulphuric acid, causing separation of fatt; acids. 

— ^A. G. 

Luhricatinji oils, leather grease, artificial vaseline, 
lanolinAtke materials and the like; Production of 

highly viscous from mineral, vegetable and 

animal oils. Planson’s Forschungsinstitut 
G.m.b.H. G.P. 353,223, 20.4.21. Addn. to 
347,084 (J., 1922, 300 a). 

Vesetablb waxes are used in place of bitumen or 
crude or bleached montan wax. The products 
obtained from Japan wax, carnauba wax, or bees- 
wax, by treatment with aldehydes in_ the presence 
of alkalis, if necessary with the addition of poly- 
hydric alcohols, give, on melting with oils, highly 
Tsscons, vaseline-like products, whiih can be 
incorporated with water by intimate trituration. 


Fatty acids with several double linkages or of their 

glycerides: Conversion of into oleic aciddike 

fatty acids or their soaps. 0. Stiepel, Assr. to 
Persapol Gea. U.S.P. 1,439,114, 12.9.22. Appl., 
14.9.20. 

See E.P. 141,720 of 1920; J., 1921, 630 A. 

Oil bearing material; Art of forming and wrapping 

prior to the expression of oil therefrom. 

"W. J. MellerschJackson. From The Murray Co. 
E.P. 184,621, 3.6.21. 

Presses; Oil and like . A. W. French. E.P. 

185,532, 14.6.21. 

ilu5t«r substitute. G.P. 366,166. See XIV. 


m.-PAINTS; PIGMENTS; VAfiHISHES; ' 
BESINS. 

Graphites and other pencil pigments. C. A. 

MitcheU. Analyst. 1922, 47, 379—387. 

The author gives a further account, illustrated by 
photomicrographs, of the differences in the 
markings made by various graphites (cf. J., 1919, 
381 t), lead-antimony alloys, etc., and a correlation 
of the microscopic appearances of these marking 
with the chemical composition of the pencil 
pigment. The materials used included a number 
of old graphite or compressed graphite pencils, 
samples of old Borrowdale graphite, and modern 
graphites and graphite pencils, and the inclusions 
previously drawn were confirmed. The pigments in 
a number of coloured pencils were examined both 
chemically, and by microscopical observation of their 
markings on paper. The pigment in blue pencils is 
either an aniline dye, Prussian blue or other 
mineral pigment, or a mixture of both. In red 
pencils the pigment is mostly red lead. Chemically 
the markings may often be differentiated by their 
behaviour with N jl potassium hydroxide, or with 
hydrochloric acid, and differences may also be noted 
in the reactions given by them for iron. Micro- 
scopically differences may be noted in the colour, 
and the disposal of the pigment on the paper. 

— G. F. M. 

Cou«arone-T*si»; Preparation of . 8 . Hirano. 

KSgyfisKwagaku Zasshi (J. Chem. Ind., Japan), 

1922, 2S, 827—833. 

Oh slowly adding 5 c.c. cff concentrated sulphuric 
i^d to 100 C.C. of purified coal tar naphtha, b.p. 
BS® — 185° C., with constant stirring, coumarone- 
xCsin is produced, with a 3 neld of ^63% of the 
ilip^a. The naphtha should be previously wash^ 
inth soda ^e (sp. gr. 1’22) and dilute sulphuric acid 


{sp. gir. 1'20) to remove tar acids and bases, and 
freed from water. If tha.l^ycMi washing be sialtted, 
the same yield is obtained, but the product is 
darker in colour. The initial temperature of the oil 
should be as low as possiblwand rise of temperature 
during the reaction avoided. 'When more oil is 
us^ at a time, the quantity of the acid should 
decreased to avmd oxididion. A paler resin is 
obtained by washing ^e reaction product with 
idkali. As polymerisation reagents, stannic chlor. 
ide (5 C.C.) gives a hard and pale resin (m.p. 85° C.), 
the yield being 6'06 g. from 100 c.o. of oil, while 
aluminium chloride (10 g.) gives a soft and dark 
resin (m.p. 38° C.) with a yield of 32'6 g. — ^K. K. 

Sedimentation analysis. Von Hahn. See XXlIt 

Patents. 

Condensation products of phenolic bodies with alde- 

hydic compounds; Manufacture of . Lorival 

Mfg. Co., Ltd., and A. A. Drummond. E.P. 
184,961, 7.7.21. 

To the initial condensation product obtained by 
the interaction of phenols with formaldehyde is 
added a proportion of glycerin (e.g., 70% aqueom 
glycerin) such that the proportion of mineral acid 
used as accelerator is 1 g.-cquiv. to at least 900 g. 
of glycerin. — A. de W. 

Artificial Tphenol-formaldehyde'] resins; Production 

of . A. Heinemann. E.P. 184,984, 27.7.21. 

An alkali glycerate is added to artificial resins 
obtained from phenols and formaldehyde after the 
elimination of water therefrom, for the purposes of 
minimising brittleness and increasing toughness, or 
if desired, raising the melting-point and reducing 
solubility. — ^A. de W. 

Sosin; Compound for hardening and method 

of ilsing same. W. H. Scheel. 0.8.P. 1,428,120, 
5.9.22. Appl., 25.3.22. 

Coral lime (about 1%) is compounded with rosin 
whilst in the state of fusion, and the fused mass 
diluted with a liquid solvent to the proper consis- 
tency of a rosin varnish. — A. de W . 

Coating composition and process of producing the 
same. Paint vehicle. W. A. Collings. U.S.P. 
(a) 1,428,272 and (b) 1,428,273, 6.9.22. Appl., 
5.11.21 and 28.2.22. 

(a) Hot raw linseed oil is gelatinised by the inror- 
poration of a water-insoluble soap, e.g., aluminium 
stearate, the jelly allowed to age, and Portland 
cement added thereto in sufficient proportion to 
form a stiff paste, (b) A petroleum distillate of 
high iodine value is subjected to distillation or 
blown with air to free it from its contained pitchy 
or waxy matter and a water-insoluble metal soap 
incorporated therein. — A. de W. 

Inks and water-colours; Manufacture of . Plan- 

son’s Forschungsinstitut G.m.b.H. G.P. 355,117, 

22 . 6 . 21 . 

Aqueous colloidal dispersions of substances such M 
clay, kaolin, phosphates, sirconium earths, metallic 
oxides, lime and iron compounds, or of other in- 
soluble coloured mineral substances are ground with 
soluble organic dyestuffs and a protective colloid m 
a Plauson colloid mill. By this method, only about 
one-tenth of the usual amount of organic dyestutt 
is required. — A. J. H. 

Pesinous products from waste sulphuric acid. 
U.S.P. 1,427,386. See III. 

Cellulose acetate compositions. E.P. 184,671. See 17. 

Pust-preventing coatings. U.8.P. 1,428, 085-6' 
See X. 
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Latex aeid rubber *from individual treee. Ill, 
Viiferenee in properties of rubber from different 
trees. Are the properties of rubber from one tree 
constant f O. de Vries. Oomm. Central Rubber 
etat. Buitenzorg, 1922, No. 29, 146 — 162. 

Titelti good-yielding trees, on one estate, gare 
from 9'6 to 68-4 g. of robber per day. The rubber 
content of the latex varied from 26 to 46%, and 
although often very constant over long period for 
one tree, sometimes underwent change from altera* 
tion in tapping system and other causes. For some 
trees the tensile strength of the rubber was consis- 
tently low. The rate of vulcanisation was fairly 
constant for each tree and the “ sftope ** in almost 
all cases fell between 35 and 38. "Wide variations, 
however, were found in the viscosity, which was not 
always constant for the same tree. (Ct. J.. 1920. 
865 A.)— D. F. T. ’ ' 

Latex and rubber from young trees. 0. de Vries. 
Comm. Central Rubber Stat. Buitenzorg, 1922, 
No. 31, 296—309. 

In the rubber from trees between 6 and 15 years old 
the differences in properties are small. With trees 
,1 to 4J years old, however, the rubber content 
of the latex was low and the speciSc gravity tended 
to be high. The rubber, especialiy m the form of 
sheet, showed marked “ shortness,” and the vis- 
cosity was very low, particularly for crepe. The 
rate of vulcanisation proved exceptionally high, 
whilst in “slope” and tensile strength the vulcan- 
ised rubber was inferior to the product from older 
trees.— D. F. T. 

Latex and rubber; Influence of soil upkeep on . 

0. de Vries. Comm. Central Rubber Stat. Bui- 
tenzorg, 1922, No. 31, 289—295. 

No improvement was observable in the rubber from 
trees over a period of three months during which 
the ground was kept in good condition and free 
from weeds, after having been neglected for twelve 
months. — D. F. T. 


Bubberised faerie and rubber goods; Preparation of 
T j Griffiths Bros, and Co., 

London, Ltd. E.F. 184,578, 17.5.21. 


Rubberised fabrics are prepared by applying 
rubber latex, with or without added ingr^i™tB 
to the material to be treated. After drying and 
before vulcanisation, the treated material may be 
washed to remove albuminous matters natural to 
the latex. — D. F. T. 


[Rubber] compounds; Method of working quick- 

curing [quick-mdeanising} ., W. A. Gibbons, 

Assr. to American Rubber Co. U.8.P. 1,427.283 
29.8.22. Appl., 81.3.21. 

In order to prevent premature vulcanisation of 
nibber mixtures containing accelerators, the rubber 
is maintained in a softened condition during the 
period of mechanical working. — D. F. T. 

[Rubber] latex; Process and apparatus for treating 

. C. E. Bradley and J. G. Coffin, Assrs. to 

General Rubber Co. U.S.P. 1,428,526, 12.9.22. 
Appl., 7.12.21. 

Latex is fed on to a moving surface, whence it is 
discharged as a series of particles, from which the 
moisture is subsequently removed. — L. A. C. 

Bubber substitute Preparation of coloured . 

Dubois nnd Kanfmann Chem. Fabr. G P 
356,165, 6.6.14. 

Finely divided factice is dyed in level shades, which 
are not changed during vulcanisation, by means of 
organic dyestuffs, especially those of the Indigo 
series. — A. J. H. 


Bubber-containing latex; Process for treating . 

Product obtained from rubber-containing latex. 
E. Hopkinson, Assr. to General Rubber Co. 
D.S.P. 1,423,525-6, 25.7.22. Appl., 16.1.20. 

See E.P. 157,975 of 1921; J., 1922, 677 a. 
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Eevea latex; Presence of quebrachitol and sugar in 

under different circumstances. W. Spoon. 

Comm. Central Rubber Stat. Buitenzorg, 1922, 
No. 30, 269—287. 

Making the assumption that the sugar present in 
latex is sucrose, comparative estimation of the pro- 
portion of quebrachitol is possible by measurement 
of the optical rotation of the protein-free serum 
before and after inversion of the sucrose. The re- 
moval of protein from the serum can be effected by 
precipitation with alcohol. Tapping the trees on 
slternate days instead of daily causes an increase 
in the proportira of rnhber and sugar in the latex 
and a decrease in the mineral substances and in the 
inebrachitol. During the first few months after the 
change the yield of latex per tree decreases by about 
40%, hut subsequently rises gradually. — D. F. T. 

[Rubber latex;'] Experiments [on ] with Bach- 

ringer’s eoagulattng powder [aluminium lactate]. 
W. Spoon. Comm. Central Rubber Stat. Bui- 
tenzorg, 1922, No. 29, 140—146. 

coagulant, which consists chiefly of aluminium 
lactate, ^vea a rubber inferior to that obtained 
nith acetic acid in tensile strength, rate of vul- 
canisation, and viscosity. The use of lactic acid as 
A coagulant does not harm the rubber, but alum 
yields a poor grade of robber, similar to that ob- 
tained with the aluminium lactate. — D. F. T. 

Rubber latex in paper making. Kaye. See V. 


Hide soaking experiments. B. S. Levine. J. Amer. 

Leather Cffiem. Assoc., 1922, 17, 417 — 4^. 

Pieces of hide were soaked in tap water under 
normal, aerobic, and anaerobic conditions. The 
hair became loose in the shortest time, viz., 10 days, 
by the action of anaerobic bacteria. The quantity 
of water compared to hide should not he greater 
than 10:4, preferably less. The soak liquor fnun 
experiments under aerobic conditions (with a cur- 
rent of air passing during the experiment) were 
thick and diffi cult to filter, whilst that from experi- 
ments under anaerobio conditions (atmosphere of 
carbon dioxide) was clear and easily filtered. The 
number of bacteria per c.c. was less in the anaer- 
obic method than in any of the others. Soaking and 
hair loosening can he effected in one operation. 

— D. W. 

[Hidesf] Versafilify of a plumping method [/or 

]. H. O. Reed. J. Amer. Leather Chem. 

Assoc., 1922, 17, 460—482. 

Two grms. of dry hide powder was weighed into a 
wide-mouthed 6A)z. bottle fitted with a rubber 
stopper. 100 c.c. of the solution to he tested was 
addim, the oontente shaken and allowed to etimd 
for 20 hrs. Tho eolntion not retained by the Mde 
powder was filtered off through a cotton plug into 
^admeasuring cylinder. The plumping ^ion 
^ expressed in ratio to tho plumping action dis- 
tilftd water as unity. Curves are given ^wing 
the*plnmpiDg action of different aci^ at different 
coi^^trationa. Sulphuric acid is differentiated 


828 a 


(Oct. 31. idss. 


Gl. ; BONE; I^OKK; GLtOB. 


from hydrochloric acid and ho^h from organic acids. 
The plumping ratio of caustic soda, repressiTe 
action of salts on plumping by lactic acid, sulphuric 
acid, and caustic soda, and on hide powder swollen 
by water, are shown graphically. Experiments 
have been carried ont on the plumping ratios of 
tanning materials, the effect of tannin on hide 
powder plumped with acid, and the effect of mix- 
tures of tannin and acid on hide powder swollen by 
water. — D. W. 

Goran (Ceriopj ^oxhurghiana) hark: optimum 
temperature and state of sut-division for maxt- 
mum extraction. J. A. Pilgrim. J, Soc. Leather 
Trades’ Cliem., 1922, 6, 255—260. 

In Dharale and Das’s work (J., 1921, 709 a) the 
ground bark was sifted whereas in practice the 
coarsely ground material contains some fine powder 
which is very rich in tannin. The solutions analysed 
by Dhavale and Das were not of analytical 
strength. The author has made certain corrections 
which indicate that the 60-mesh material yields 
most tannin. — D. W. 

Tannin analysis. III. V. Kubelka and B. Kohler. 
Collegium, 1922, 167—176. {Cf. J., 1921, 312 a; 
1922, 773 a.) 

Experiments show that the results given by the 
official method of tannin analysis vary considerably 
according to the concentration of tannin in eolution, 
whereas those obtained by the filter bell method are 
almost independent of that factor. The differences 
between the results of the two methods are not 
caused by the stronger chroming of the hide 
powder. The official snake method depends on an 
equiUbrium condition which cannot give the best 
results. The authors favour the filter bell method. 

— D. W. 

5ynth.eftc tans; Comparative observations of the 
fanning properties of vegetable tanning materials^ 
synthetic tans, and mixtures of vegetable tanning 

materials with . S. J* Breedis, and 

E. Crede, J. Amer. Leather Cnem. Assoc., 1922, 
17, 450—460. 

Hide substance will absorb much smaller quantities 
of syntans ** than of vegetable tanning materials, 
but if mixed in certain proportions both act cumu- 
latively. The active principles of syntans are acids 
having a higher degree of ionisation than the acids 
in vegetable tannins and approaching that of 
sulphuric acid. Syntans can be produced which do 
not manifest the disadvantages of sulphuric acid. 
The different syntans can be distinguished by eva- 
porating a sample to dryness in a drying oven at 
80® C. Unstable syntans decomp<^ under such j 
conditions and the residue will contain some organic \ 
base insoluble in water. The acidity will also have | 
increased. Ijeathers tanned with syntans show free 
mineral acid by the Procter-Searle method of deter- 
mination. To determine free mineral acid the 
leather should be extracted with water to leach out 
the acids and Immerheiser’s ether method appli^ 
to distinguish between sulphonic and sulphuric 
acids. Another useful test is to soak a piece of 
muslin in a soilution of the syntan and dry it out. 
Free sulphuric acid will rot the muslin, whilst a 
stable syntan, will not affect its strength. — D. W. 

Chrome tannage; One-bath with chrome alum. 

P. Chambard and L. Meunier. Chim. et Ind., 
1922, 8, 325—329. 

Experiments with basic chrome alum liquors show 
that for a given basici^ the amount of chromic 
oxide fixed in the skin when it is saturated is inde- 
pendent of the concentration provided that the 
liquor is renewed several times and sufficient time is 
allowed. With normal chromium compounds tlw 
amo inT. of chromic oxide ^ed by the skin when it 
is saturated diminishes with the concentratiem.' 

— D. W. 

A • 


Vegetable-tanned leathers;, ••Determination of 
water-soluble matter in — W. J,. Chater and 
D. Woodroffe. J. Soc. Leather Trades’ Chem., 
1922, 6. 247—255. ^ 

Experiments with the official method of deter- 
mining water-soluble matter in vegetable-tanned 
leathers show that it is in error to^he extent of 
10—^%. An additional litre of percolate should 
be collected, the water-soluble matter determined 
in an aliquot portion thereof and added to that 
determined in the official method. The yield of 
soluble matter from leathers plotted against time of 
extraction gives curves of the same type for 
different leathers, all of which appear to follow 
closely laws of an exponential type. — D. W, 

Gelatin and glue; Evaluation of . B. H. 

Bogue. J. Ind. Eng. Chem., 14, 435— 4 4 1. 
Commercial gelatin and ^ne should be evaluated 
in terms of proportion ot pure and unhydrolysed 
gelatin which is contained in the material. Glue 
as an adhesive should be evaluated in terms of 
the strength of the joint made with the material. 
The glue with the largest amount of unhydrolysed 
gelatin produces the strongest joint. If the 
vis<x>sity is kept constant the jelly content and joint 
strength vary as the jelly consistency, whilst if the 
latter is constant these properties vary as the 
viscosity. The jelly consistency and the viscosity 
bear the same relation to the melting point, and 
the latter appears to indicate the gelatin content 
and the joint strength. Most melting point deter- 
minations are inexact, but a value for the melting 
point may be obtained by plotting the curve ot 
viscosity at decreasing temperatures and extra- 
polating to the temperature where the viscous flow 
would be zero. The same order of differentiation 
may, however, be obtained by a single deter- 
mination of the viscosity at 35® C., using the 
equivalent of 18 g. of dry glue made up to 100 g. 
with water. The hydrogen ion concentration of a 
1% solution should be measured. The viscosity at 
60® C., the jelly consistenev, the foam test, the 
grease test, appearance, ana odour should also be 
determined. The grade designation of the product 
may be expressed by consecutive numbers, 1 being 
the lowest, and corresponding to a viscosity of the 
18% solution (dry basis) at 35® C. of less than 29 
centipoises and each succeeding numerical increase 
in the designation corresponding to an increase of 
10 centipoises. — D. W. 


Patents. 

Tanning of hides and skins. P. J. C. Margotton. 
E.P. 184,955, 30.8.21. 

Hides and skins which have been worked in a 
stream and tawed and have been ffeshed and 
pressed, especially hides intended for use in the 
manufacture of gloves, are worked in a solution 
containing, e.g., 2 g. of chromic acid and 2 c.c. of 
sulphuric acid per 50 g. of hides, in 3 1. of water. 
The solution is contained in a " fulling prism 
consisting of a prismatic box of polygonal^ section 
rotating about a vertical shaft parallel to its ^is. 
The box is separated into two compartments by a 
grating inclined to the axis of the prism at an angle 
of alxiut 60®. Another grating parallel to and near 
the base of the prism prevents the hides from 
blocking the end of an aerating pipe leading mto 
the space between the base and the grating.. 
the hides are completely impregnated with tne 
solution, tbey are allowed to drain, treated 
successively with sulphur dioxide and ammonia, 
washed to remove ammonia and ammonium salts, 
treat^ with hot air charged with alcohol vapour, 
impregnated with oil, heated to 46® — 60 C., 
greased and dried. Means are ^ provided lo 
recovering sulphur dioxide, ammonia, and aico 
vapour.— 3<. A. 0. 
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tanning kidet and ttint. E. W. Merry, Assr to 
pyrotan Leather Oorp. U.S.P. 1,427,221, 29.8.22. 
Appl., 11.2.19. Benewed 16.5.22. 

HiDSa are agitated in contact with a eolation 
containing a soluble aluminium salt and a soluble 
pyrophosphate. The temperature is not allowed to 
exceed 107° F. (42° C.).— D. W. 

leather grease. G.P. 363,222. See XII. 


XVL— SOUS: FEBTUISEBS. • 

iSoil-reaetion - Change of by manuring. I. S. 

^ Osngi and N. Soyama. Ber. Ohara Inst. Landw. 
Forsch., 1921, 2, 79—93. 

A NijMEB of plots were treated with different 
fertiliser mixtures, and periodic ebseryations of the 
H-ion concentration of the soil were made by means 
of 1:10 water-extracts. No regularity was observed 
in the changes of values due to the fertilisers 
used, nor was there any correlation between 
values and crop yields. The only distinct effects 
were those due to the alkalinity of lime, lime- 
nitrogen (crude calcium cyanamide), and potassium 
carbonate. CSontinuous application of the same 
fertiliser mixture to the same soil does not cause 
an accumulation of reaction changes due to the 
fertiliser. The reaction of irrigation water may 
modify or obliterate that produced hy added 
fertilisers. — ^A. 0. P. 

Colloidal clay [fn soils]; Quantitative determina- 
tion of . R. Sokoi. Internat. Mitt. Boden- 

kund^ 1921, II, 184 — 211. Chem. Zentr., 1922, 
93, IV., 704. 

The clay, 'suspended in water, is flocculated with 
If/ 10 sodium chloride, and the volume of the sedi- 
ment is measured, immediately, and also after 24 
lire. The ratio of the two values gives the “ colloid 
number.” The addition of the salt produces a floc- 
culent precipitate, which contains in addition to 
colloidal matter all the dust and other coarse sus- 
pended matter; the volume of the latter may be 
determined in a similar naanner without the use of 
salt. Clays were graded by Atterberg’s method, 
and the proportions of coarse and fine particles in 
grade A (less than 0'002 mm. diam.) estimated from 
the amount of deposit after 3 and 17 days respec- 
tively. Microscopical examination showed that the 
former had an average diameter of 0‘0007 mm., and 
the latter 0'0003 mm., which values agree well with 
Stokes’ formula. The flocculation method enables 
the diameters of the various particles to be esti- 
mated, whilst the determination of the hygros- 
copioity, as recommended by Mitscherlich, only 
gives a rough idea as to whether few or many small 
particles are present, and gives no evidence as to 
their dimensions. — A. B. 8. 

lime-sulphur mixture. Harukawa. See XIXb. 

Patents. 

dcid phosphate or superphosphate; Apparatus for 

manufacturing , T. J. Sturtevant, Assr. to 

Sturtevant Mill Co. U.S.P. (a) 1,428,920, (s) 
1,428,921, and (c) 1,428,922, 12.9.22. Appl., (a) 
19.4.21, (b) 26.4.21, (c) 24.5.21. 

U) A sEMi-iioum mixture of ground phosphate rock 
and acid is delivered to a aeries of containers which 
are advanced continuously for a suflicient distance 
w allow the mixture to solidify, the solidified mix- 
ture being discharged from the container daring 
transit, (b) A mixture of ground phosphate rock 
und acid is delivered into the upper end of a den, 
utd passes, on becoming spongy, into a disinteg- 
rator dispoeed below. Means are provided for sup- 
Mrting the materials above the disintegrator, (o) 
apparatus for manufacturing superphosphate 


comprises a deri having a fixed floor and rear walls, 
And roof Bnd sioo wbIIs which nAy bo zdoybiI bo bs 
to expose the block of superphosphate formed in 
the den. The phosphate is fed toward the rear wall 
of the den to a disintegrator. — J. B. G. T. 

NitTogenous manures; Manufacture of . D La 

Monaco. E.P. 1^,833, 7.4.21. ’ 

See U.S.P. 1402,638 of 1922; J., 1922, 151 a. In 
addition to humus, organic refuse of all kinda 
(manure, oil-s^d cakes, lemon refuse, ground horns 
and nails, dried blood, chrysalidea, bones, leather 
scraps cloth refuse) may be treated by the process 
described. [Reference is directed, in pursuance of 
Sect. 7, 8ub>sect. 4, of the Patents and Designs 
Acte, 1907 and 1919, to E.P, 2662 of 1873 and 4103 
of 1875.] 

Nitrolim; Process for making granular — from 
niirolim and sulphite-cellulose pitch, A. Mann. 
G.P. 313,129, 24.1.18. 

Pitlvbrxsbd nitrolim and pulverised sulphite-cellu- 
lose pitch are mixed and cellulose waste lye is 
added^ in one or more operations, until a plastic 
mass IS obtained, which is then heated on rippling 
ro4ls or plates until dry. The product is free from 
dust. Snort-fibred refuse from cellulose and paper 
manufacture may be added and increase the fertilis- 
ing value of the mass. — H. C. B. 

Liquid manure; Process for making an artificial 

. G. Cyliax. G.P. 355,038, 25.7.19. 

Natubal liquid manure or a pure culture of the bac- 
teria contained in it is mixed with water, meal from 
leguminous plants, especially lupins, straw-meal, 
earth and sodium bicarbonate, and kept for about 
48 hrs. at 44® — 48® C. This manure encourages the 
development of useful soil-bacteria. An application 
of 3 cubic metres per quarter hectare every four or 
five years is specified. — H. 0. R. 

Artificial liquid manure; Production of an . 

G. Cyliax. G.P. 355,991, 3.7.21. Addn. to 355,038 
(c/. supra). 

Instead of using natural liquid manure, the pro- 
duct obtained as described in the chief patent is 
employed to inoculate fresh material. — A. B. S. 

Phosphatie fertiliser; Process for making a . 

A.-G. fur Anilin-Fabrikation. G.P. 355,180, 

12 . 10 . 20 . 

Low-grade phosphate rock is decomposed with 
nitric acid, and the solution and residue are worked 
up separately and afterwards united. Whereas 
pnoephate rocks rich in iron and aluminium when 
decomposed with nitric acid in the usual manner 
and neutralised, only contain 30-;-40% of the total 
phosphate soluble in citric acid, a product is 
obtained by this process containing 85 — 90% of its 
phosphate soluble in citric acid. — H. C. R. 

Seeds; Treatment of . A. W. Beer. G.P. 

354,653, 18.4.20. 

A SOLUTION of the complex salt, acetamide-mercury 
chloride, containing 0 05% Hg, renders spores of 
mildew etc. inactive. The solution is less harmful 
to the germ centre of the seed than mercury chlor- 
ide itself and can be applied to oil-seeds not easily 
treated by other means. — A. C. 

Fungicide and insecticide. G.P. 355,829. See XIXb. 
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Extraction of sugar from beet molasses by a modi- 
fication of the baryta process. H. Manuuiy. 
Bull. Assoc. Chim. Suer., 1922, 39 , 413 — 421. 
Bakium sulphide (obtained by the reduction of the 
sulphate by heating with charcoal to 1000°— 1200° 
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C.) ia treated with hot water, and tiie reuniting 
liqnpr, after filtration, mixed with nine oxide and 
heat^,, the solution of harinm hydroxide thus 
obtained being used for the preparation of barium 
monosaccharate, which is filtered off in presses. In 
order to decompose thisf saocharate cake, it is heated 
with a solution of ziim sulphate, the solution of 
pure sugar obtained being worked up as “ refined.” 
Bearding the by-products resulting from this 
method of operating, the ainc sulphide is treated 
with sulphuric acid to produce the zinc sulphate 
used for the decomposition of the saocharate cake; 
while the mixture of barium sulphate and zinc hydr- 
oxide resulting from the decomposition of the sac- 
charate cake is mixed with the wash-waters from 
the process of leaching out the barium sulphide, 'Uie 
barium hydroxide filtered off, and the residue (oon- 
aisting of zinc sulphide and barium sulphate) 
treat^ with sulphuric acid for the recovery of more 
zinc sulphate. It is stated that this process is in 
routine operation in a sugar factory in Spain. 

— J. P. 0. 


Explosion of sugar dust, its causes, and prevention. 

P. Beyeradorfer. Z. Ver. deuts. Zuckerind., 1922, 
475—533. 

EiPXRiitENTa are described showing that the tem- 
perature necessary for the ignition of sugar dust is 
410° C. in air, and 371° C. in oxygen, and that 
these results are influenced considerably by the 
presence of relatively inert gases, carbon dioxide 
having a considerably stronger depressing effect 
than nitrogen. Dust clouds having a concentration 
less than 17-5 g. or more than 13-6 kg. of sugar per 
cub. m. of air will not explode. The ignition of 
sugar dust in air may also be due to an electrical 
cause, experiments being described demonstrating 
that when sugar dust is whirled with rapidity 
through air it gives rise to electrical charges upon 
both dust and to the extent of several thousand 
relts. An ” aerosol ” is then formed, and when tee 
maximum capacity is reached a discharge with 
flashing occurs, the stages concerned being the { 
formation of ozone and nitrogen pentoxide, reaction 
of these gases with the extremely fine dust, and 
lastly tee explosion. Triboluminescence may arise 
during the disintegration of the sugar in the crush- 
ing machines, but the occurrence of this pheno- 
menon cannot give rise to dust explomons. As pre- 
cautionary measures to be observed in practic^ it 
is advised that dust formation should be reduced to 
the minimum by effecting disintegration in three 
stages, the machines recommended being jaw 
crushers for the preliminary reduction, roller mills 
for tee coarse grinding, and stamping mills for the 
finest comminution. Bucket elevators, steel (not 
halata) belts, and dust-tight screw elevators are the 
most suitable means for the removal of the ground 
material from the disintegrating machines; while 
for the withdrawal of the dust a system of wet 
separation combined with a ” cyclone is tte only 
permissible one, this portion of the plant being de- 
centralised. Wires should be run to earth from all 
parts of the machines where static electricity is 
likdy to be generated. A certain means of protec- 
tion against any danger of explosion, whether from 
thermal or electried causes, is the gas-tight en- 
closure of the ^integrating and_ conveying 
machines and the displacement of the air ^tbin by 
a relatively inert gas, preferably oarhon dioxide, or 
possibly washed and filtered flue gases. — J . P. O. 

Sucrose;, Invertk^ of by olfcoline copper 

solution. I/. Maquenne. Bull. 8oc. Ghim., 1922, 
31, 799-806. 

Thx author has previouslst pointed out that tee 
redusgng power of sucrose towards alkaline copper 
seInteDa as not constant hnt is dependent on tee 
qtinnti^of invert sugar present and on the concen- 


tration of tee solution (c/. J., 1815, 1263:^16 
268). Canals’ resnlts (J., 1922, 009 a) are criticised 
oh the groiind that necenaiV precautions were 
omitted. Details of tew author’s method for the 
determination of redneiug sugars in presence of 
sucrose (J., 1916, 320, 373) are repeated with 
examples, and tables for calculating the results are 
given. — U. J . Jfl. 


Patknt. 

Dextrin; Method and apparatus for manu/aefwrtn^ 

. J. J. Merrill, Assr. to Com Products 

Refining Co. D.S.P. 1,428,604, 12.9.22. APPl-.-l 
23.4.17. 

In tee preparation of dextrin, heating is carried 
out in a cylindrical vessel having a door in its side 
wall and heated by steam pipes arran^ adjacent 
to the side wall, surrounding the major part of 
the vessel and connected to tee sonree of heat 
supply by means of headers arranged on opposite 
sides of the dqor. — W. H. (1. 
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Malt; Speckled . F. A. Mason and F. Brown. 

Bnil. Bur. Bio-Tech., 1922, No. 6, 188—191. 

A oAVPT.it of high-dried malt containing 10% of 
speckled grains or magpies has been examined. 
Contrary to the view expressed by Frew (J., 189^, 
330), the speckling of the corns appears to M due 
to the production of one or more melanoidios iu 
the outer cells of the husks, owing to certain 
conditions of moisture content and to the nature 
of the kiln gases, these being determined by the 
ventilation and temperature. The yields of extract 
and the specific rotations of the wort obtained from 
the speckled and from normal grains agree so closely 
that differeneba between the endosperm contente in 
the two cases seem unlikely: the only variable 
feature is the deeper colour of the wort given by the 
speclded malt. Except for this increaw in tint, 
the brewing valne of a malt ia not impaired by the 
presence of speckled corns. — H. P. 

Malt; Proieolytie enzymes of . H, Lundin. 

Biochem. Zeits., 1922, ISl. 193—218. 

The optimum pg for malt peptaee in malt is 3‘7— 
4*3 and in green malt 3'2. There is no malt peptas© 
in malt germ. The malt tryptase of green malt and 
of malt germ acts best at p* 6' 3. At the optimum 
Pa neutral salts have little action. The autolytic 
process in malt is conditioned by the various 
enzymes present, each having an optimum Ph 1 tuo 
optimum value however for autolysis is 4*3-^ 0 in 
malt, 4’4 in green midt, and 6’3 in malt 


Yeast; Influence of mineral spring toater on the 

caroohydrate interchange in . P, Mayer. 

Biochem. Zeits, 1922, 131, 1 — 5. 

Tub use of Karlsbad water as a solvent for tha 
sucrose in yeast fermentation leads^ to an 
increased prodnetion of glycerol and a diminished 
production of alcohol. Solutions made np from 
Karlsbad salts (powdered form) show this action to 
a greater degree.—H. Kz 

Carholigase. V, Union of earhon to carbon hiost/n- 
theticoUy in the aliphatie series. J. Hirsch. 
Biochem. Zeits., 1^2, 131, 178 — 187. 

Yust fermentation in ttie presence of pyruvic acid 
leads to the production of optically active methyl* 
acetyicarMnof. This ** acyfoin ” condenMtion 
brou^t about by the carholigase present in yew^* 
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Froc^ue^ton o/ tM »€cend and <Aird 
/ofM of — ^ £fa«eAaroin{rce< Saki, 

Zy§o»aeeharofny€€$ major, and Zygosaceharo’ 
myce$ sglsus. H. Kutoagawa. BiocEem. Z^to.« 
1922, »!* 148—166, 

Xss Japaiiese yeasts named can decompose sugar 
according to the sebond and tkird modes of fermen- 
tation. Saccharomyeei 8aki can withstand a 
jester proportion of sodium bisulphite than 
German yeasts, thus giving rise to increased yields, 
19'6% of acetaldehyde and 39*2% of ^ycerol, the 
alcohol production being only 10% — K. 

“ Bdpiness ” in tsjorts and beers; Causation of . 

P, Hampshire. BuH. Bur. Bio-Tech., 1922, No. 6, 
179—187. 

Appucation of the method previously described for 
the isolation of bacteria from beer deposits (J., 
1922, 340 a) to a pitching yeast found to produce a 
ropy and highly acid wort after incubation for five 
days has result^ in the separation of an organism 
termed Bocfenum R, which differs in cultural and 
physiological behaviour from that described by 
previous workers for organisms connected with 
ropineffi. The character of the mucilage formed by 
Bacterium R in sterile beer is infiuenced greatly by 
the amount of oxygen available. In fias^ from 
which the! air had been expelled by means of either 
hydrogen or carbon dioxide, no surface film was 
formed on tbe beer, which retained its original 
slight turbidity but became permanently ropy. On 
the other hand, in presence of air a dense film 
appeared at the surface and a heavy slime at the 
bottom of the liquid, which also developed pro- 
nounced turbidity. A condition essential to the 
production of a typical clear ropinesa is the 
presence of only a very limited amount of oxygen, 
the fact that the organism is able to induce this 
phenomenon when grown together with a yeast in 
the ordinary way l^ing explained by the displace- 
ment of the air by the carbon dioxide resulting from 
the fermentation. A description is given of the 
morpholomcal and physiological feature of Racier^ 
tutn B, which is compared with the members of the 
acetic acid group of bacteria or Acetobacter, The 
author is unable to confirm the obligate aerobic 
character of the latter organisms, whi^ grow well 
in absence oxygen, alimough the production of 
film is essentially an aerobic process. — T. H. P, 

Cifrtc and oxalie acids; Formation of in Citro- 
myees cultures on sugar and a process for the 
qiuiniiiative esffiMtion of these acids. W. But- 
Rewitsch. Biochem. Zeits., 19^, 131, 327 — 337. 
Various kinds of citromyces were cultivated in 10% 
sucrose solutions de^ient in nitrogen content, and 
calcium carbonate added. The citric and oxalic 
acids formed were estimated. In each case a large 
yield of citric acid was accompanied by a low yield 
of oxalic acid and vice versd. This is attribute to 
the formation of oxalic acid at the expense of the 
citric acid. These two acids may be estimated in the 
prince of each other in an approximately quanti- 
tative manner either by extraction of the mixed 
calcium salts with dilute hydrochloric acid <^r by 
dissolving the salts in hydi^hloric acid and pre- 
cipitation of the cakium oxalate alone by addition 
of sodium acetate solution. The main error falls 
on the citrate. — H. K. 

Citric acid; Utilisation and formation of in 

cultures of - Citromycos glaber on sugar, W. 
Butkewitiwh. Biochem. ^its., 1922, 131 , 338 — 

350 . 

Citric amd as formed hv Citromyces glaher when 
grown ei^er on normal or abnormal media. If 
citric a<^ W added to the nutrient media, oxalic 
acid app#a|^ directly. In dilute solutions 
'economic coefficient*’ ol the use of citric "acid 




ajmroaches that of dextrose, but in concentiTited 
solutions it falls off. The combination of dextrose 
with citric acid is stimulative of the productive 
metabolism. — K. 

Beer casks; American oak wood used in the con- 
struction of . P. Groom. J. Inst. Brewing, 

1022, 28, 645—677. ' 

Besr casks made from American oak are classified 
as satisfactory or unsatisfactory according as they 
do not, or do, cause rapid deterioration, as regards 
taste and odour, of the beer contained in them. 
With casks of both classes investigations have been 
made, dealing with fungi and bacteria in the wood 
and b^r, the presence or absence of sapwood, the 
mode in which the staves and end-pieces were cut, 
and the structure of the wood: its identification, 
porosity, and chemical constituents in so far as these 
■are identifiable microchemically. The ivood used 
was that described commercially as heartwood, 
although in many instances it was wood transitional 
between typical heartwood and sapw'ood, as it con- 
tained a considerable proportion of starch. All the 
wood used belonged to the most suitable class, that 
of the “ white oaks.” Three types agreeing Largely 
with the wood of Quercus alba occurred regularly in 
both satisfactory and unsatisfactory casks; the 
latter contained a higher percentage of one of the 
thr^ types and low percentage of doubtful pieces 
which could not be referred to any type. Tannin 
was always present in the walls of the constituents 
of the wood, which thus agreed with the heartwood 
of the two common European oaks. Starch was 
generally more abundant in unsatisfactory casks, 
but did not aid in the identification of the species 
and did not lead to deterioration of the l>eer by pro- 
viding food material for fungi and bacteria in tbe 
wood, as such organisms were not found in staves or 
end-pieces. It is possible that wood may be unsatis- 
factory because it is from either an inappropriate 
species, or a tree felled at the wrong season, or 
heartwood that is too young. Generally the amount 
of calcium oxalate in the wood varied inversely ae> 
that of the starch. Tbe bacteria found, termed 
tentatively Clostridium, Streptofhrix and Jtacillus 
aceti, occurred in the good and the bad beer in 
approximately equal numbers. Differences either 
in the artificial or natural seasoning in the country 
of origin, or in the pickling in this country, may 
possibly play a part in determining the satisfactory 
or unsatisfactory nature of the wo^ or cask. 

— T, H. P. 

Beer casks; Chemical examination of oaks used in 

the construction of . S. B. Schryver, J.- 

Inst. Brewing, 1922, 28, 676—696. 

Thb proportions of extractives yielded to bon^ene, 
alcohol, and water by various timbera differ widely, 
but DO correlation with the suitability of the timber 
for making beer casks is apparent. Boer is able to 
remove appreciable quantities of these extractives 
from the woodj especialty during the first fortnight 
of contact; this removal occurs more readily with 
timbers satisfactory for making beer casks, than 
with those unsatisfactory. The various oaks 
examined ^owed wide variations (17 to 30%) in the 
amounts of matter removable by treatment w'ith 4% 
sodium hydroxide solution, and there are distinct 
indications that the more satisfaetorj’ timbers yieW 
more to this reagent than the unsatisfactory one^ 
do. The differences between the various timbers as 
regards their value for cask-making appear to be 
due, not to any specific extractive imparting a dele- 
terious flavour to the beer, but rather to funda- 
mental differences in th^hysical and chemical pro- 
perties of the timbers, ifne chief product extracted 
I by ilkali from American white oak is soluble in hot 
water to a solution which gelatinises on cooling, and 
has ibo properties of the hemicelluloses. — T. H. P* 
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Fiu/d oU froin txottt-potato brand/^. I. E. Yoshi- 
tomi, B. Soejima, and M. Imoto. Yakagakozasshi 
(J. Pham. Sue. Japan], 19M, No. 486, Ml— 666. 
A sAim.B of fnsel oil from sweet-potato brandy, 
light brownish-yedlow in colour, was fractionally dis- 
tilled. The part distilling below 145® C. was com- 
posed of 46'5% of alcohol (or 10' 6% of the original 
oil), 19'7% of water {4'46%), and 33'4% of amyl 
alcohol (7'79%). The residue boiling above 146° C. 
(10'6%) was saponiBed, and the presence of palmitic 
acid (5% of the oil) and lower fatty acids (1‘77%) 
was detMted. The acids are present as amyl esters 
in the oil. — ^K. K. 

Patents. 

Asrafton of brewers’ wort and other liquors; Proeess 

and apparatus for the . P. Bryant. E.P. 

184,860, 18.5.21. 

1h the normal methods of aeration, air is introduced 
at ^e bottom of the fermenting liquor and bubbles 
through and escapes freely at the top, resulting in 
eonsicbrable losses of the spirit produced. The 
modified process consists in introducing the air in 
the form of eitremely minute bubbles, which are 
practically completely absorbed during their pas- 
sage through the liquid. The apparatus consists of 
shannels or chambers of porous stone or other 
foraminous material situated at the bottom of the 
fermenting vessel and into which air is led at a 
pressure above atmospheric, passing through the 
porous material into the surrounding liquor. 

— W. H. Q. 

Butyl alcohol and acetone; Proeess for producing 

by fermentation. G. D. Horton, Assr. to 

E. I. du Pont de Nemours and Co. U.S.P. 
1,427,595, 29.8.22. Appl,, 6.9.19. 

Acbtonb and hutyl alcohol are produced by ferment- 
ing a sterilised grain mash with Bacillus aceto- 
butylicum without positively excluding sterilised 
air from the mash. — L. A. 0. 

Distilling process. Distilling apparatus. Apparatus 
for distilling. Process for distilling. B. J. 
Winter, Assr. to H.S. Industrial Alcohol Co. 
U.S.P, (a) 1,427,885, (a) 1,427,886, (o) 1,427,887, 
and (n) 1,427,888, 5.9.22. Appl., 13.6.18. 

(a) Aqueous alcohol is distilled, the vapours being 
passed through a rectifier maintained under 
reduced pressure and at a temperature lower than 
the boiling point of absolute alcohol corre^onding 
to the pressure used. The alcohol issuing from the 
top of the rectifying column is condensed, (b) 
Apparatus for working the above process, consisting 
of a still, and a long tubular rectifier with means for 
maintaining it at a predetermined temperature and 
under reduced pressure, (n) Aqueous alcohol of 
strength 20 % or lower is distilled, the vapours being 
caused to come into contact with relatively moving 
bodies of mixed alcohol and <^ueous condensate. 
The products from this separation are treated in a 
column rectifier, (c) A reduced pressure separator, 
in which vapours are constrained to follow a 
tortuous path, an unobstructed passage being 
provided for condensate. External means for 
refractionating the products in interconnected 
regions of a column rectifier maintained under 
reduced pressure are provided. — W. H. G. 

Yeast; Process for making pressed from beet 

juice: F. Sailer. G.P. 355,596, 4.9.19, 

The juice is obtained by extracting the sliced beets 
in a diffusion battery. The juice coming from the 
first battery is passed thrown a second battery also 
filled with sliced beets. This has the effect of further 
enricning it with nutritive material which still 
remains in the raw material after the first diffusion 


and is of value for the preparation of yea^li^ The 
juice obtained is only sli^tly coloured. It contains 
in addition to the sugar, the proteins uid nutritive 
salts of the beet, ^e juice is subjected to the 
usual lactic fermentation after the addition of malt 
or mslt-germs and is then sterilised. In addition 
to alcohol a pressed yeast of good quality can be 
obtained from it. — H. 0. B. 

[FermentabWi sugars from substances containing 

cellulose; Process for obtaining . A. Classen, 

Assr. to The Chemical Foundation, Inc. U.S.p’ 
1,428,217, 6.9.22. Appl., 21.6.19. 

See E.P. 142,480 of 1920; J., 1921, 405 a. 

Alcohol fuel. E.P. 184,607. See Ha. 
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Flour; Decomposition of hydrogen peroxide cu a 
means of determining the degree of extraction of 

. D. Marotta and B. Kaminka. Giorn. 

Chim. Ind. Appl., 1922, 4, ^9 — 251. 

The hydrogen peroxide test (cf. Marion, J., 1920, 
796 a) has been applied to a number of flours of 
different origins and of 100, 90, 80, 70, and 60"; 
extractions. The results show that, taken alone, 
this test gives no indication of the degree of 
extraction of a flour. Such an indication is, how- 
ever obtainable when the original grain is also 
available, since flours of various rarcentage 
extractions may then be prepared and the test 
applied to these also. In contact with hydrogen 
peroxide, flour from old or damaged pain yiSds 
little, if any, oxypn. Since such flour is also 
unsuitable for panification, it is possible that the 
catalase of flour exerts some function during this 
process. — T. H. P. 

Flour; Determination of the acidity of . M< 

Arpin and M. T. Pecaud. Ann. Chim. Analyt., 
1922, 4, 262—266. 

Maoeeation of the flour with 90% alcohol gives more 
regular results than maceration with water, as the 
alcohol prevents any further fermentation and 
gives the actual acidity at the time of sampliug. 
The only two indicators found suitable were 
turmeric and phenolphtfaalein, of which the former 
gave the best results. Three series of pperiments 
were carried out with three different kinds of flour 
to compare the results obtained. In each case both 
aqueous and alcoholic extraction were employed and 
the two indicators mentioned. The titrations were 
made with N f 50 aqueous-alcoholic potassium 
hydroxide in the case of the alcrJidlic extract and 
aqueous potassium hydroxide in the case of the 
aqueous extracts. The maceration was continued 
for 19 days and tests carried out at intervals during 
this period. When alcoholic extraction was em- 
ployed with turmeric as indicator, the acidite 
remained almost constant over the whole period. 
With phenolphthalein a slight increase in the values 
occurred. With aqueous extraction a very marked 
increase of acidity with the period of maceration 
occurred in all cases and the results obtained were 
much higher than in the case of alcoholic extraction. 
Carbon dioxide was evolved during the course oi 
maceration with water. — H. C. B. 

Corn [maize']; Characteristic proteins in higlr and 

low-protein . M. F. Showalter and B. B- 

Carr. J. Amer. Chem. Soc., 1922, 44, 2019— 
2023. 

A coNSiDEBABLT larger part of the '* 

present as zein and globnlins in maize of high mt™" 
gen content than in that of low nitrogen conten , 
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tfa^sein and globulins have been formed at the 
eKjSInse of the amides, idbnmin, and glutelin. The 
^ryo constitutes about 15% of the total weight of 
maize corns of high nitrogen content, whereas 
Yellow Dent maize (low in nitrogen) of the usual 
composition has only about 11% of embryo. Zein 
is the protein present in most variable amount, 
averaging 60*28% in maize of high nitrogen content 
and only 31*85% in that of low nitrogen content. 
The protein of popcorn of high nitrogen content is 
particularly ricn in zein, averaging 57*24%. The 
total nitrogen content appears to determine the 
amounts of the various proteins. The amino- 
nitrogen in the filtrate from the bases is higher in 
the maize of high nitrogen content than in that of 
low nitrogen content. The diamino aci^ con- 
stitute approximately twice as great a percentage 
sf the total nitrogen in maize of high nitrogen 
oontent as in that of low nltrt^en content. — H. W. 


Milkj Physiccd und cK^micdl changes of " ■ during 
pasteurisation. A. F, Weinlig. Forsch. Geb. 
Milchwirtsch. u. Molkereiwea., 1922, 2, 127 — 169, 
175—205. Chem. Zentr., 1922, 93. IV., 693—594. 
Bqttal quantities of milk were heated in round- 
bottomed flasks of 3 1. capacity, so that 800 c.c. of 
milk finally remained. The heating was carried out 
on the water-bath with occasional careful shaking. 
The time taken to warm up and cool down was not 
reckoned in the time of pasteurisation. The 
temperatures used were between 60° and 80° C. 
Oareful pasteurisation accelerates the separation of 
sream, but if a certain temperature is exceeded the 
•eparation is delayed. This critical temperature 
depends on duration of heating. If the milk is only 
heated for a few seconds the critical temperature 
may be above 75° C., but if the duration of heating 
is 4 hr. the critical temperature is 63° — 64° C. In 
judging the rate of separation^ in addition to the 
amount of cream separating in 24 brs., the fat 
•ontent of the cream should also be determined. 
The fat content of the cream separating in 24 brs. 
U at first decreased by increasing the temperature 
•f pasteurisation, but does not usually faU as low 
as the value for raw milk. By further increase in 
the temperature of pasteurisation it is again 
markedly increased. These changes in the cream- 
ing of the milk are primarily caused by changes in 
the composition of the skin of albuminous colloid 
around the fat globules; the concentration and 
tenacitjr of this akin are increased by careful 
pMteurisation, but considerably diminished at 
higher temperatures. The viscosity of milk is de- 
sreased by pasteurisation at 60° — 65° C., but less so 
by treatment at higher temperatures, and after 
treatment at 80° C. the viscosity usually exceeds 
die value for raw milk. The decrease is probably 
caused by changes in the casein, and the in- 
crease at higher temperatures by vaporisation of 
water, coupled perhaps with changes in the albumin. 
A definite influence on the sp. gr. of milk could not 
be ascribed to pasteurisation. The acidity of milk is 
reduced by pasteurisation, but to different degrees 
in different samples. The albumin oontent of the 
milk is strongly influenced by the temperature and 
duration of pasteurisation. By treatment at 60° C. 
for I hr, on an average 8*5% of the soluble a^bumin 
becomes insoluble, but the amount varies greatly 
from sample to sample. By treatment at 80° C. for 
1 min. 40% of the soluble albumin became insoluble. 
The decomposition of the casein is iNu^rated by the 
altered behaviour of milk on the addition of rennet. 
Hilk treated at 60° G. for 4 hr. has its coagulation 
by rennet delayed by 10*2%, while the time of 
coagulation of milk treated at 80° C. for 1 min. is 
increased by 32*6%. The changes in the casein are 
partly due to the precipitation of calcium and mag- 
nesium salts.— H. C. R. 




Rennet; Chemical action of . G. S. Iiiichoff. 

Biochem. Zeits., 1922, 131, 97—108. 

On of rennet to millk or casein solutions 

under various^ conditions, there is no appreciable 
increase of acidity. ^ Peptonisation does not there- 
fore occur. ^ The action of rennet is purely physical, 
the formation of paracasein being due to a change 
in the degree of disperaity of the solution under the 
mfluence of the enzyme and in presence of divalent 
ions and hydrogen ions. — H. K, 

Margarine; Water-content of . K. Brauer 

Chem.-Zeit., 1922, 46. 834. 

The determination of the water-content of samples 
of margarine taken from different parts of the same 
packets shows that enormous variations occur. 
Samples taken from the outside of the packet often 
contain as much as 7% less water than samples 
taken from the middle of the same packet. It 
follows that only analyses based on average samples 
taken from a whole packet can be of any value. The 
low water-content of the outer layers is ascribed to 
evaporation and absorption of water by the paper 
wrappings. — H. C. R. 

Antineuritic vitamin; Further experiments on the 

isolation of the . A. Seidell. J. Ajner. 

Cfliem. Soc., 1922, 44, 2042—2051. (Cf. Seidell, 
J., 1922, 191 a.) 

The preparation of the vitamin solution is modified 
in that, instead of subjecting the fresh yeast to 
autolysis and filtering the thick, ^imy liquid thus 
obtained, the yeast is treated for a few minutes with 
boiling water and the mixture is then centrifuged. 
The aqueous solution thus obtained contains a 
greater proportion of the total vitamin than is 
present in the filtrate from autolysed yeast and, in 
addition, is free from adenine and other products 
of autolyiic decomposition. The vitamin is ad- 
sorbed from its acid solution by fuller's earth (cf. 
Seidell, U.S. Pub. Health Repta., 1922, 37. 801) 
thus giving an activated solid which is extracted 
with barium hydroxide solution and the barium 
eliminated by addition of sulphuric acid. The 
extract is treated with saturated lead acetate solu- 
tion and filtered. The filtrate is freed from excess 
of lead by means of hydrogen sulphide and concen- 
trated by distillation under diminished pressure (the 
treatment with lead acetate prevents tne otherwise 
excessive foaming during distillation). The residue 
is precipitated successively with silver nitrate and 
ammoniacal silver nitrate. Approximately one-third 
of the solids of the extract is precipitated as silver 
compounds and these contain somewhat more than 
one-naif of the antineuritic vitamin. The incom- 
plete precipitation of the vitamin is attributed to 
the considerable solubility of ite silver compound. 
The vitamin fractions are quite stable both in solu- 
tion and in the dried condition. They dialyse 
almost completely through a collodion membrane 
and physiological tests show that all of the vitamin 
is in the diffusatc, thus indicating that the vitamin 
molecule is of relatively simple constitution. Using 
nitrogen estimations as a criterion of purity, the 
conclusion is drawn that the highly active fractions 
contain vitamin and one or more analogous nitro- 
genous bases and that these cannot be separated 
advantageously from one another by silver precipi- 
tation. — H. W. 

Vtfamtn B; Preparation and properties of . 

S. Tsukiye. Biochem. Zeits., 19M, 131. — 139. 

The author has prepared an active vitamin B 
preparation from an 80% alcoholic extract of 30 kg. 
of rice polishings and from an aqueous extract of 
: 4 kg. After purifying with basic lead acetate, the 
I vitamin is precipitated by phosphotun^ic acid, 

I the precipitate decomposed by baryta, and the silver 
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precipitate Obtained in acid aolntieo removed. 
Baryta ie added till the ecdution is weaktjr alkaline 
and the precipitate oontainiag the vitamin ooUected 
and freed from silver. vitamin is precipitated 
by tannin and picric acid and the picrate is soluble 
in alcohol and hot water. The vitamin is not 
soluble in the neutral state in aloohd above 80% 
strength, but is easily soluble in acidified alcohol or 
water. — H. K. 

Amino-aeid nitrogen. Riffart. See XXIII. 
Patents. 

Pat-containing granular products; Process for 

rendering impalpable. J. Bppenberger. 

B.P. 176,305, 14.4.21. Cony., 1.3.21. 

Oranulab products containing fat, such as almonds, 
coffee beans, cocoa beans, and the like, are fed from 
a hopper into a disinteCTator consisting of two 
rotating rollers of which one can move away 
resiliently from the other to allow large pieces of 
material to be drawn between. The material then 
falls by gravity through a series of smooth rollers 
in pairs so driven that the two rollers in each pair 
rotate at different velocities. To reduce the number 
of rollers required, these may be vertically staggered 
and so arranged tnat each roller, except the highest 
and lowest, by contact with the rollers immediately 
above and below it, provides two grinding passes. 
The roHers have a surface which is either fluted or 
sufficiently porous to grip the material and draw it 
between them. The temperature of the rollers is 
raised by the friction between their surfaces, and 
can be mjusted as desired by admitting steam or 
water into the rollers through the hollow axes. Ad- 
hering particles are removed from the roBers by 
scrapers, and means are provided for adjusting the 
pressure between each pair of rollers. — L. A. C. 

Milling flour; Method for use in . A. W. 

Woolcott. E.P. 184,837, 18.4.21. 

The s^k during its reduction from wheat to flour 
is subjected to moistened sir supplied in separate 
streams to individual machines used in the milling 
operation, the moisture content of the air being 
independently regulated in the various streams. 
The air may be first purified and its temperature 
may be regulated. Nitrogen peroxide, chlorine, or 
the like may be added to the air. — H. C. R. 

Whey; Process for the extraction of proteids and 

lactose from . D. Thomson. U.S.P. 

1,428,820, 12.9.22. Appl., 12.12.21. 

See E.P. 173,831 of 1920; J., 1932, 192 a. After 
neutralising the whey as described, more alkali is 
added till an alkalinity corresponding to p, lO'd is 
attained, after which the solution is evaporated, the 
remaining protein coagulated and separated, and 
lactose recovered by cr^itsUisation. 

VegetaMe proteid substances; Process of manufac- 
turing . 8. Satow. U.S.P. 1,427,645, 

29.8.22. Appl., 20.8.18. 

See E.P. 121,141 61 1917; J., 1919, 263 a. 

Sterilising and filling of receptacles with substances 
such as mitk or alimentary liguids; Method of and 

apparatus for . SterUising milk. N. J. 

Nielsen. B.P. 185,185, 26.6.21, and 185,221, 

31.5.21. 

M^garine; Manufacture [consolidating and blend- 

ingj of! . Maypole Margarine Works, Ltd., 

0. Micheken. E.P. 186,241, 8.6.21 and 7.1.22. 
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Zime-sulphur [tnsscfteiddl] mixture; Studies on 

C. Harnkawa. Ber. Ohara Inst. Landw 

Eors<*., 1921, 2, 1—20. 

MiXTUEEs containing lime and sulphur in the pro. 
portions of 1:1 and 1:2 reflectively Were compared. 
Spraying experiments against scale insects showed 
no difference in effectiveness where quantities of 
the sprays containing eqnal amounts of sulphur 
were used. The reducing power towards per- 
manganate solutions was the same with both sprays. 
It was noted that in all cases the amount of per- 
manganate reduced at ordinary temperature was 
one half that reduced in boiling solutions. Lime- 
sulphur mixture does not possess the power of 
dissolving the wax of the scale insect. After death 
of the insect the activity of the oxidase and catalase 
of the tissue gradually decreases. Living as well as 
dead scale insects fall from infected trees after 
spraying with lime-sulphur. The death of the 
insect may be judged by the change of colour of the 
insect within a definite time after spraying. 

—A. G. P. 

Pyrethrum [tnaccficide] powder. D. Costa. Giorn. 

Chim. Ind. Appl., 19ffl, 4, 251—253. 

Fob the determination of the water-soluble extract 
in finely ground commercial insecticide powder from 
Chrysanthemum cinerariaefolium, the author uses a 
cylindrical separating funnel, in which are placed, 
in order, layers of cotton-wool, powdered pumice, 
powdered pumice mixed with the insecticide, 
pumice^ and cotton-wool. Two hundred c.c. of 
waster is poured slowly into the funnel, 100 c.c. of 
extract being drawn and replaced by water after 
12 hours; the extraction is complete after two 
repetitions of this treatment. The percentage of 
water-soluble extract, calculated on material dried 
at 100° 0., is 22—25, 12—14, and 9-11 for closed 
flowers, open flowers and stems of pyrethrum re- 
spectively. — T. H. P. 

Patents. 

Sewage; Treatrnenl of in underdrained settling 

basins. K. Imboff. E.P. 184,7^, 19.12.21. 
Sewage sediment deposited in basins with an 
underdrained bottom is dried rapidly and without 
odour by using only a shallow depth of liquid, e.g., 
about the same as the thickness of the final layer of 
the sludge, i.e., 4—12 ins. Preferably a number 
of basins are so arranged that sewage can be run 
into one at a time, the one in use being baffled to 
bold back the sediment. Sufficient sewage to 
deposit the desired depth of sludge is run through 
tho basin with the dram pipe dosed, and the over- 
flow pasees through another basin. As soon as 
sufficient sludge is deposited in the first basin, the 
drain pipe is opened and the sludge is allowM to 
drmn and dry, the supply of water being diverted 
to the basin which previously received the overflow. 

— L. A. C. 

Semovmg oxygen from limids; Process and appa- 
ratus for . ITniou Theimique. E.P. 181,309, 

7.9.21. Conv., 8.6.21. 

A TANK is provided with a horixontal perforate 
diaphragm on which is placed deoxidising material 
(e.g., iron filings) and is also provided with vertical 
non-perforated diaphragms which extend from the 
horizontal diaphragm aHernately to the bottom and 
top of the tank, so that when water is admitted to 
one side of the tank and exhausted at the other it 
will pass through the deoxidant several times. The 
spaces above the horizontal diaphragm are left quite 
large so as to form storage chambers for a reserve 
of partly treated water, and the top of the tank is 
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covered Mtd graded mth lemorelile water-eeded 
cape for ooceBS to the interior, deaning jeta may 
be provided within the tank for cleani^ tiie de- 
oxioaot removing sediment. — B. If. T. 

fungicide and inteeticide. Farhenfabr. vorra. P. 
Bayer and Co. G.P. 355,8^, 16.4.16. Addn. to 
349,870 (J., im, 616 a). 

Etkbbs of hydroaromatic alcohols, such as cyclo- 
hcxyl methyl ether, with or without other additions 
(el. G.P. 349,871; J., 1922, 516 a) are used. These 
ethers can be ua^ either in the liquid state or in 
the form of vapour, or in the same way as the hydro- 
,'iromatic ketones, such as cyclohexanone, specified 
in the main patent. — H. C. R. 

Sterilieing air; Method of . A. "Wolff. "U.S.P. 

1,423,704, 25.7.22. Appl., 3.11.20. 

SiE G.P. 346,201 of 1921; J., 1922, 230 a. 

Befuse destructor furnaces. J. S. Atkinson, and 
Stein and Atkinson, Ltd. E.P. 185,492, 2.6.21, 
20.7.21, 2.3.22. 

Base-exchanging bodies. E.P. 159,196. See "VII. 


XX.-0BGAinG PBODUGTSj MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Meconie acid; Eitimation of in opium. H. E- 

Aajiett And M* N. Bose. Analyst, 1922, 47, 
387—391. 

Five grins, of opium is triturated with 50 o.c. of 
water, and after standing overnight, 40 — 45 c.c. 
of the filtered liquid is treated wiw 6 c.c. of 50% 
calcium chloride solution and allowed to stand for a 
further 24 hours. The precipitate, consisting of 
calcium maconate and sulphate, is filtered ofi, 
washed till the washing are mourless, and dissolved 
in 15 c.c. of 1*26 N hydrochloric acid. After standing 
for 24 hours pure meoonic acid will have separated 
in white scales. It is filtered off, washed twi^ with 
do c.c. of distilled water, dried over sulphuric acid, 
and weighed as CyHgOy.SHiO. To the weight 
found 0’(Sl3 g. is added to correct for the solubility 
of meoonic acid in 15 c.c. of 1*25 N hydrochloric 
acid, and the figure obtained is multiplied by the 
factor depending on the amount of the aliquot 
portion of the solution taken for analysis, and then 
by the factor 10/9, to correct for the amount of 
meconic acid unprecipitated by calcium chloride. 

— F. M« 

Cevadine. I. A. E. Macbeth and R. Robinson. 

Chem. Soc. Trans., 1922, 121, 1571—1577. 
Cbvadinb, CggH^tO^K, has already been shown to 
be the tiglate of an alcohol, cevine, 

The presence of a second hydroxyl group in cevine 
has now been demonstrated by the preparation of 
D-nitrobemBoylceTadine and di-o-nitrobenzoylceTine. 
In the hyiirolysia of cevadine with potassium 
hydroxide the cevine is obtained as a potassium 
salt, from which cevine was isolated by passing 
carbon dioxide through the aqueous solution. The 
formation of this salt probably points to the 
presence of a lactone ring in cevine, as this sub- 
stance exhibits no phencme character. Cevine is 
IfiBvo-rotatory [a]®*'* -16*36 (in methyl alcohol). 
®y distillation with soda-lime in a stream of 
hydrogen a small yield of a base which appeared to 
be identical with J^niine was cbtained,— F. M. 

^Uholtzie acid; Con$titution of . Y, Asahiua 

S. Kuwada. Yakugakuaasshi (J. Fharm. 
Soc. Japan), 1922, No. 486, 666—679. 
^taAKB-2-iCBTHTird-OABBOXTLic acid, prepared by 
the method of Benary (Ber., 1911, 493), was 

oxidised by methiM of HiU ana Sawyer (Ber., 
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1884, 27, 1669) to furane-2.3-dicarhoxylic acid, 
colourless prisms, m.p. 221® O. The latter gave a 
dimethyl ester, white crystals, m.p. 34® C., and a 
monoanilide, light yellowish-brown needles, m.p. 
169® — 170® 0., and was identical with the aeid 
obtained from elshoUteic acid, the constitution of 
which is therefore furane-3-methyl-2-carboxvlic 
acid. — K. K. 

Helioiropin; Preparation of from Uosafrol 

by meant of ozone, S. Nagai. Eogyo-Kwagaku 
Zasshi (J. Chem. Ind. Japan), 1922, 25, 631—652, 
The author has studied the oisonisation of isosafrol 
by ozonised air containing 2—^*5% of ozone, the 
decomposition of isosafrolozonide, and the prepara- 
tion of heliotropin. The ozonide is easily prepared 
by passing ozonised air into a solution of isosafrol 
(10 g.) in a perfectly dry solvent (100—1^ g.), such 
as carbon tetrachloride, tetrachloroethane, chloro- 
form, glacial acetic acid, toluene, or xylene. The 
proi^^t is separated by distilling off the solvent 
in v&uo, or by diluting with 2—3 vob. of petroleum 
ether having nearly the same boiling point as the 
solvent. When a mixture of 1 vol. of the solvent 
and 2 — 3 vols, of petroleum ether is used, the 
ozonide produced is precipitated and th** process 
may be made nearly continuous by adding isosafrol 
from time to time. The ozonide, a deep reddish- 
brown, viscous oily substance having a charac- 
teristic odour, is easily decomposed at the ordinary 
temperature and by warming its solution at 40® — 
60® C., or stirring it with water, the products being 
acetaldehyde, heliotropin, piperonylic acid, and a 
dark broi^ resinous substance. When the ozonide 
solution is stirred with excess of 35 — 36% sodium 
bisulphite solution, the ozonide is decomposed by 
water, the freed oxygon is reduced by the reagent, 
and the heliotropin produced separates as a crys- 
talline addition product, the yield being 85%. 

— K. K. 

SUver-albumose ; Estimation of silver in . G 

Maue. Fharm. Zeit., 1922, 67, 751—752. 

The method previouMy given (J., 1918, 782 a) is not 
always applicable owing to variations in the quality 
of commercial silver-albumose preparations. The 
following process is now recommended. 1 g. of 
silver-albumose is dissolved in 5 c.c. of water and 
5 c.c. of nitric acid (sp. gr. 1*4) and heated to boiling 
untii a clear solution is obtained. After cooling 
35 c.c. of potassium permanganate B<^ution (1^20) 
is added in small portions and the solution again 
boiled over a small flame. After boiling for 15 mins, 
the solution is decolorized by sufficient powdered 
oxalic acid, diluted with 50 — 100 c.c, of water and 
titrated with N/10 ammonium thiocyanate solution, 
using ferric ammonium sulphate solution as indi- 
cator. — H. K. 

SUvernilbumose ; Estimation of silver in . J. 

Herzog. Fharm. Zeit., 1922, 67, 802—803. (Cf. 
supra ^ 

One grm. of the silver-protein complex is dissolved 
in 10 c.c. of water ajid 10 c.c. of strong sulphuric 
acid added in a thin stream. 2 g. of finely divided 
potassium permanganate is then added gradually 
with vi^rous shaking. After keeping for 15 mins., 
the solution is diluted with 50 c.c. of water ana 
the excess of permanganate or peroxides of man- 
ganese remov^ by addition of small portions of 
ferrous sulphate. Ferric ion is thus formed which 
acts as indicator in the subsequent titration with 
NjlO ammonium thiocyanate solution. — H. K, 

Hexamethylenetetramine; Catalytic synthesis of 
■ L. E. Rombaut and J. A. Nieuwland. J. 
Amer. Cfiiem. Soc., 1922, 44, 2061. 
Hexamethtlenetstraionb is formed in small 
amount when a mixture of carbon monoxide, 
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Jiydrogen, and ammonia at atmospheno pressure 
is pas^ over a mixture of equal parts of reduced, 
finely-divided nickel and very pure diatomacmus 
earth heated to 250° — 280° 0. A trace of ammonium 
cyanide and a relatively large quantity of 
ammonium carbonate are also produced, the latter 
resulting from the reaction, 2tXl-iC-t-CO„ since a 
deposition of carbon is noticed in the reaction 
chamber. The effectiveness of a catalyst in this 
synthesis depends on its ability to form an unstable 
carbonyl, for reaction does not occur when the 
nickel catalyst is replaced by platinised asbestos. 

— H. W . 

Butadiene; Formation of from ethylene. 

J. E. Zanetti, J. R. Suydam, jun., and M. Otfner. 

J, Amer. Chem. Soc., 1922, 44, 2036 — 2041. 

Th 8 formation of butadiene from ethylene has been 
studied at temperatures varying from 550° C. to 
850° C. The temperature of maximum formation 
is 750° C., shove which the decomposition of 
ethylene into methane, hydrogen, and carbon occurs 
very rapidly. The maximum quantity of ethylene 
transformed into butadiene is 0 0096 litre per litre 
of ethylene. It is suggested that the formation of 
aromatic hydrocarbons from ethylene takes place, 
in part at least, through the interm^iate produc- 
tion of butadiene. Attention is directed to the 
formation of an aliphatic hydrocarlwn of . higher 
boiling point from one of a lower boiling point and 
to the possible role of similar reactions in the 
cracking of oils. — H. W. 

Alcohols; Electrolytic oosidatm of . I. Is(^ 

amyl alcohol. B. Koizumi. Mem. Coll. Sd. 

Kyoto Imp. TJniv., 1922, 5, 359 — 382. 

Tub material used in the investigation had b.p. 
130° — 132° C., sp. gr. 0'8U, and was obtained by 
the fractional distillation of technical isoamyl 
alcohol; it possibly contained a small quantity of 
optically active amyl alcohol. The experiments 
were made in a divided cell, the cathode being of 
nickel gauze or sheet lead and the cathode solution 
being sulphuric acid or dilate aqueous sodium 
hydroxide. Lead peroxide acted most effectively as 
anode material. The products of the oxidation were 
isovaleric acid, isovaleraldehyde, and carbon di- 
oxide. In alkaline solution the acid formed was 
• always accompanied by the aldehyde ; the current 
efficiency increased with decreasing current density. 
In sulphuric acid solution, aldehyde was produced 
only when the current density fell below 1 amp. per 
100 sq. cm. For the electrolytic preparation of iso- 
valeric acid the most suitable current density was 
1 — 1'4 amp. per sq. dcm. if the solution remained 
stationary and about 2 amp. per sq. dcm. when it 
was stirred. The most favourable concentration of 
sulphuric acid was 10 — 20%. The temperature 

should be maintained below 30° C. Vanadium pent- 
oxide, cerium sulphate, potassium bichromate, and 
ferrous sulphate were found to be effective oxygen 
carriers. A convenient and rapid electrolytic 
method for preparing isovaleric acid without involv- 
ing the use of a diaphragm is described in detail. 


Formic acid; Catalytic decomposition of . E. 

MuBer. Z. Elektrochem., 1922, 28, 307—310. 

The catalytic decomposition of formic acid in solu- 
tion into carbon dioxide and hydrogen by finely- 
divided rhodium as observed by Deville arid Itobray 
in 1874 was found to be due to impurities in the 
rhodium, most probably osmium. The decompo- 
sition takes place rapidly with osmium reduced from 
the hydrated dioxide by hydrogen at 160° C. ; thus, 
0'3 g. of the metal in 10% formic acid solution con- 
taining 3*4% of sodium formate causes the evolution 
of 2 c.c. . of gas per second, the liquid, eventually 
becoming alkaline due to the decomposition of the 


sodium formate into sodium carbonate and 
hydrogen. Any conditions that tend to cause the 
'osmium to become colloidal increase its activity^ 
while the higher the metal has been h^ted the less 
active it becomes. Neither pure rhodium nor pure 
platinum have any action, but toe addition of very 
small quantities of osmium to eitoer metal imparts 
a considerable catalytic activity. — A. R. P. 


Piperitone ; Position of the double linkage in , 

11. A. R. Penfold. Perf . Essent. Oil Rec., 1922, 
13, 322—323. 

Fbom the products of the oxidation of. piperitone 
with neutral potassium permanganate, in addition 
to diosphenol, the following acids were isolated: 
n-hydroxy-a-methyl-a-isopropyladipio acid, m.p. 
143*5° C., o-ieopropyl-y-acetylbutyric acid, identified 
by its semicarbazone, m.p. 158° C., and *-iaop.ropyl- 
glutaric acid, m.p. 94° — 95° 0. I^e .formation ol 
these substances confirms the constitution of piperi. 
tone previously put forward, viz., A,-mentoenone-3. 
The bit method for the preparation of piperitone 
hydroxylamino-oxime consists in treating a cold 
alcoholic solution of the ketone with hydroxylamine 
hydrochloride in presence of potassium hydroxide. 
After keeping for a few hours the whole solidifies to 
a crystalline mass of the oxime in quantitative 
yield. — G. F. M. 


Oeraniol content of citronetta oil; Determination tj 

the so-called total . A. "W. K. de Jong and 

A. Reclaire. Perf. Essent. Oil Rec., 1922, It. 
319—321. 

NtWKKOus samples of citronella oil were analysed 
by slightly varying methods in order to ascertain 
the reason for the different results often obtained by 
different operators. The maximum difference 
observed was 2*8%, toe averse difference 0*7%. 
The influence of acetic anhydride of higher concen- 
tration than usual (80%) was negligible, and stomm 
acetate dried over sulphuric acid did not give better 
results than toe usual re-fused materiel. The method 
rocomiD^nded is to heat 10 g. of the oil, 10 c.c, of 
80% acetic anhvdride, and 2 g. of sodium acetate 
for 2 hrs. After cooling, 60 c.c. of water is added, 
and the excess of anhydride is decompowd by warm- 
ing and shaking. The acetylated oil is separated, 
washed with brine until neutral, and dried. Atout 
1*5 g. is then saponified with N /2 alcoholic 
potassium hydroxide, after neutralising any residual 
acidity. After boiling for 2 hrs. under a reflux 
condenser the excess of alkali is titrated back with 
N/2 sulphuric acid. — G. F. M. 


Sandalwood oil; Properties and Reparation of 

Dutch East Indies . A. Rojdestwensky. 

Perf. Essent. Oil Rec., 1922, 13, 331 — 332. 

The amount of oil obtainable from Dutch East 
Indian sandalwood varies from 3*8 to 6*8% . 
has the following characters: — Sp. gr. at iu 
0*9745—0*9842, o„*’ =- 16*4°— 18*4°, santalol in- 
tent 93*7—98%, soluble in 3—4 vols. of 70% alcohol, 
n„’* = 1*5000—1*5013. The quantity of oil obtain- 
able from a sample of the wood may be aacertaineo 
by distiliing not more than 0*6 kg. of sha^nra 
water after soaking for 48 hours. After 10—15 
the colour of too oil begins to darken, and ntwr 
20 hrs. the distillation is finished. The earlier aiiu 
later runnings of oil do not differ greatly in 
ties. For the distillation of larger quantities tno 
wood is cut into pieces about the size of oats, ana » 
steam-jacketed stirring apparatus “ employe, 
saturated steam being blown slowly through 

fi ■* 


Essential oil from Cinnamomum gtandvlifer^ 
V. Massera. Riv. It. Essenze e Prof“™*i ' 
4, 41 — 42. Chem. Zentr., 1922, 93, III., 502. 
Feom 30 kg. of leaves and twigs there was obtainc 


Yel. xa., No. 20.1 Cl, XX. — ORQAKIO PRODUOTS ; MEDICINAL SUBSTANCES, Ao. 


887a 


ISO which was yellow ia ooloar and had 

a camphor4iK6 odour, oil had ep. gr. at 15^ C., 
0’9024; a®”s=-23® 2(y; Un** = 1*4686 j aaponif. value, 
11*16; acetyH value, 89*76; soluble in 4*5 times its 
^edght of 80% alcohol. Its constituents are plnene 
and camphene (which, however, could not be con> 
grmed by the preparation of derivatives), cineol 
(34*2%), and l-o-terpineol (about 10%). — H. O. B. 

preparation o/ oil emulsions, and relationship to 

tuberculosis. Kramer. iSee XII. 

Citric and oxalic acids. Butkewitsch. See XVIII. 
Citric acid. Butkewitsch. See XVIII. 

Patents. 

Acetaldehyde; Production of from acetylene. 

Boc. Anon, de Prod. Chim. Etabl. Maietra. £.P. 

165,085, 19.5.21. Conv., 16.6.20. Addn. to 140,784 

(J., 1921, 716 A). 

In the synthetic production of acetaldehyde from 
acetylene in the presence of a mercury catalyst in 
an acid medium, and of a ferric salt to maintain 
the catalytic action of the mercury as described in 
the main patent, the exhausted reaction liquid ia 
regenerated by anodic oxidation after the removal 
of dissolved acetaldehyde and mercury salts, which 
would otherwise cause inconvenience owing to 
amalgamation and disintegration of the lead 
anodes. The mercury salts are removed from the 
reaction liquor by means of iron filings, preferably 
at a temperature not exceeding 70^ 0. The 
mercury is deposited at the bottom of the receptacle 
and the lit^uid is decanted. The aldehyde ia re- 
moved by distillation in a vacuum at a temperature 
not exceeding 50P O., in order to avoid polymerisa' 
tion to tarry products. — G. F. M. 

Compositions of oils or other organic substances; 

Manufacture of -. Plauson’s (Parent Co.), 

Ltd. From H. Plauson. E.P. 184,534, 11.4.21. 
Tbansfabbnt, colloidal dispersions of essential oils 
in non-solvents, such as water or glycerin, for use, 
e.Q.y as perfumes or flavouring essences, are pre- 
pared by treating a mixture of an oil and a large 
quantity of the non-solvent for several minutes in 
a colloid mill, such as that described in E.P. 155,836 
(J., 1922, 357 a), in the presence of a substance 
capable of accelerating dispersion. Suitable sub- 
itances are oil solvents which are wholly or par- 
tially miscible with water, such as ketones, alcohols, 
•r esters (e.^., acetin), or substances containing 
one or more sulphonic groups, such as Turkey-red 
oil, eulphonaphthenic acids, or purified sulphite- 
cellulose waste liquor. In preparing perfumes, the 
odour is improved by the addition of a small quan- 
tity of ambergris before treatment in the mill. 
The dispersions may be converted into concentrated 
emulsions or gels by ultra-filtration by the process 
described in E.P. 155,834 (J., 1922, 619 a), or 
similar concentrated products can be obtained by 
treating a relatively large quantity of oil with the 
non-soivent. — ^L. A. C. 

Oxalie acid; Manufacture of . J. Y. Johnson. 

From Badische Anilin- und Soda-Fabr. E.P. 

184,627, 7.6.21. 

Oxalic acid is prepared by treating wood or other 
cellulosic material with nitric acid, or nitrous gases 
and water, in the presence of compounds, e.g.y 
nitrates, or iron, or of the rare earths, or of magn^ 
siom. For example, wood is steeped in nitric acid 
of up to about 65% strength containing, e.g., 2 to 
of iron as iron nitrate, or didymium or didy- 
Buum-lanthanum salts, and is treated below 70° C. 
with a stream of nitrous ^ases such as thm 
^tained by the catalytic oxidation of ammonia. 
^ product is filtered and cooled, crystals of oxaiic 


acid are ^parated, and the mother liquor is used 
for treating a fresh quantity of wood. If mag- 
nesium compounds are employed, the reaction is 
eff^ted at a higher temperature, e.g.y finely 
divided wood is added gradually with vigorous 
agitation to fused crystalline magnesium nitrate at 
160° — 170° C., the nitric acid liberated from the 
magnesium nitrate effecting oxidation of the wood. 
Alternatively, the wood may be added to other ^sed 
magnesium salte, such as the chloride, maintained 
at about 170° — 190° O., sufficient nitric acid to 
oxidise the wood being added subsequently. The 
melt is dissolved in dilute nitric acid, and the solu- 
tion is either cooled to effect crystallisation of the 
oxalic acid, or the oxalic acid is precipitated as its 
calcium salt. — L. A. C. 

Pharmaceutical compounds. H. Weyland, H. 
Hah!, and R. Berendes, Assrs. to Farbenfahr. 
vorm. F. Bayer und Co. U.S.P. 1,427,182, 
29.8.22. Appl., 8.8.21. (C/. J., 1922, 786 a.) 

A PHABMACBUTICAL product, useful as a remedy 
against scabies, is obtained by the interaction of 
toluene, sulphur, and aluminium chloride. It is a 
yellowish oil, b.p. 150° — 230° C. at 3 mm. pressure, 
and it contains 23 — 26% of sulphur. — G. F. M. 

Salicylaldehyde ; Process of producing . C. C. 

Loomis, Assr. to Semet-Solvay Co. U.S.P. 
1,427,400, 29.8.22. Appl., 23.6.21. 
Salicylaloehyoe is formed in presence of an alkali 
sulphite or bisulphite in such excess as to convert 
the aldehyde, as it is formed, into a bisulpbite addi- 
tion product, from which, after completion of the 
reaction, it is regenerated by distillation.— G. F. M. 

Hydrocarbons of the ierpene series; Process for 

preparing polycyclic . Chem. Fabr. auf 

Actien (vorm. E. Sobering). G.P. 353,933, 12.8.20. 

Htdbazones of terpene ketones are heated with 
mercuric oxide in indifferent solvents. Alterna- 
tively the double salts of the hydrazones with 
mercuric chloride are heated in indifferent solvents 
after the addition of the equivalent quantity ol 
alkali hydroxide. The action of mercuric oxide on 
the hydrazones produces basic mercury ccm^unds, 
soluble in water, which on beating in indifferent 
solvents decompose according to the equation 
C„H,.:N.NH.Hg.OH==C,.Hi*+N,-hHg-hH,0. 
Tricyclene, obtained from camphor-bydrasone and 
mercuric oxide in alcohol by boiling for 8 hrs., 
distilling off the alcohol and precipitating with 
woter, has b.p. 153‘5° C., m.p. 63 o° C. d-Cyclo- 
fenchene, from a-fenchone-hvdrazone, has b.p. 
142*5°— 143-5° 0., sp, gr. at 20° /4° C. 0*8588, 
np**=l-45134, [o]i,**z= +0*45°. Apocyclene, from 
camphenilone-hydrazone, has b.p. (17 mm.) 
120-6° C., b.p. 138°— 139° C., m.p. 40*1° C., sp. gr. 
at 45°/4° C. 0*8694, np”= 1-44914.— H. C. K. 

Hydrocoumarins and their derivatives; Process for 

preparing . Tetralin Ges.m.b.H. G.P. 

365,650, 9.5.20. ^ 

o-Cou 3 iARio acid or a substitution product, salt, 
ester or lactone thereof is treated with hydrogen 
under pressure and at temperatures not exceeding 
200° C. in the presence of nickel catalysts. The 
usual nickel catalysts activated with small quan- 
tities of copper are suitable, or combinations of 
nickel catalysts with another metal or metallic 
oxide of the iron group in conjunction with a heavy 
metal or metallic oxide not belonging to this group, 
may be used. Examples are given of the hydro- 
genation of 1.2-coumarin to o-hydrocoumarin, of 
o-coumaric acid to o-hydrocoumaric acid, which can 
be converted by distillation into hydrocoumarin, 
and of the hydrogenation of o-methoxycinnamic 
methyl ester to o-methoxyhydrocinnamic methyl 
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estw. The product lie utilised as perfumes 
and as intermediate in the manufacture of dye- 
stuffs and medicines.-~H. C. R. 

Nitroaminet; Preparation of aromatic . L. 

HaaSg 'Ass^ to Soc. Chim. de la Orande Paroisse. 
U.S.P. 1,483,494, 18.7.22. Appl., 2.9.21. 

SxB E.P. 169,688 of 1921; J., 1922, 647 a. 

Dialkyl eulpkaiei: Process of manufacture of . 

L. LUienfeid. TJ.S.P. 1,427^215, 29.8.22. Appl., 

10 . 1 . 21 . 

Sub E.P. 143,260 of 1920; J., 1921, 322 a. 

Acetaldehyde -Production of from acetylene. 

L. E. M. Trevoux Assr. to Soc. Anon. Prod. 
Chim. Etabl. Maletra. TJ.S.P. 1,428,668, 12.9.22. 
Appl., 31.5.21. 

SSB E.P. 165,085 of 1921 ; preceding. 


m-PHOTOGRAPHIC MATERIALS AlfD 
PROCESSES. 

Colouring matters; Formation of by oxidation 

with exposed silver halides. R. Fischer and H. 
Siegrist. Phot* Korr., Jan., 1914. Bull. Soc. 
Franp. Phot. 1922, 9. 247—249. 

By employing paraphenylenediamine and its de* 
rivatives as developers in the presence of phenols as 
combining substances, colour images are obtained 
on dissolring away the reduced silver. With 
dichloronaphtool the colours obtained are: — On 
development with paraphenylenediamine — bluish^ 
pinh; with paratoluylenediamine — blue; with di^ 
methylparaphenylenediamine — bluish-green. Phenol 
itself and its halogen derivatives give colours 
varying from blue to green, but which are not fast. 
Combinations of aromatic nitroso compounds with 
substances containing an acid methyl group give a 
large variety of tones by forming azomethines. 
Non-cydic organic compounds containing the 
double carbon linkage, such as allyl alcohol and 
cinnamic acid, give with sulphite very rapid 
coloration. Essential oils of lavender, bergamot, 
geranium, orange, etc. act similarly. On the other 
hand^ some suhstanoes, such as phenol, cat^bol, 
tannic acid, picric acid, naphthol, etc., containing 
hydroxyl groups in the benzene nucleus, act by 
diminishing the sensitiveness. — W, C. 

Colouring matters iBeducHon of by light. R. 

Ihran. Phot. Korr., Dec., 1913. Bull, Soc. 
Fran?. Phot., 1922, 9. 249—250, 

A BESITME of work on the action of light on colour* 
ing matters in presence of sodium sulphite and an 
organic compound such as thiosinamine or anethol. 
liie action of sulphite is variable. Some colours 
like Fnchsin, Malachite Green, Alkaline Blue, etc. 
are immediately decolorised ; others, like Methylene 
Blue, are very slowly decolorised and exposure to 
light has no marked effect. The presence of 
organic materials modifies the action, and contact 
with paper is sufficient to render the treated colour 
very slowly sensitive to light. Ckilouring mattera 
like Erythrosine and Rose Bengal do not change in 
the dark in the presence of sulphite, but are de- 
colorised in light in the presence of organic com* 
pounds. A fourth group of colours, such as nitro* 
and azo-dyes, are not changed by sulphite in the 
dark nor in the light. CJolours which bleach rapidly 
in light under the action of an organic*rol{>hiie 
compound belong to two groups, thiazines, 
such as Methylene Blue, and Toluidine Blue, 
and Eosines, such as Kosine, Er^hrosin, ^se 
and Flnorescein. The colours obtained 
witii p-nitrobenzy) cyanide with various developers 
are; With j>-phenylenediamitte — ^yellowish; with 


dimethybp*i>h6tkylenedianiiiie~-r^di8h'1^hi vith 
dLethyl-p>pMnyleiiediamihe — bluisH-red. 1%e ccAours 
obtained are not very to but are fairly 

stable in diffused light ii the rean<^ silver is not 
removed. — W. C. 

IsocyaninBs; Brominaied . K. L. Mondgill. 

Chem. Soc. Trans., 1922, 121, 160^1611. 
CouFABisoN by the photographic method of Pina, 
cyanol (1.1^-diethyfaznrine ioaide) and its 6.6^« and 
5.5' (or 7.7')-dibromo-derivative8 shows that the 
introduction of the halogen into qmnaldine 
nucleus considerably depress^ the sensitiveness, 
which at the same time is shifted towards the red 
end of the spectrum. — G. F. M. 

Cyanine dyes. Mills and Brannholtz. See IV. 


Patents. 

Cinematograph filfM; Process for eoatino the 

surface of . A. F. M. (Ht. E.P. 184,495, 

10.3.21. 

Thb film surface is coated with a mixture of 
collodion, ether, methylated spirit, and formic acid, 
and then dri^. A suitable proportion for the in- 
gredients is 100 c.c. of ctfllodion (4% in ether- 
alcohol), 500 c.c. of ether (sp. gr. 0*72), 600 c.c. of 
methylated spirit (90 — 96%), and 30 c.c. of formic 
acid (80%). Formic acid may be replaced by glacial 
acetic acid or ethyl acetate. This treatment in- 
creases the life of the film and protects the surface 
from scratching. It also increases the pliability of 
the film and strengthens it against wear at tke 
sprocket holes. — VJ. 0. 


%roy photography; Sensitive film supports for 
— . N. B. Luboshey. E.P. 184,619, 2.3.21. 


The sensitive emulsion is coated on one or hotli 
sides of a support prepared by incorporating a 
material such as gelatin, glue, gum, celluloid, or 
collodion with substances such as calcium tungstate, 
barium platinocyanide, etc., which are used in 
making intensifying screens for X-rays. — W. 0. 


Photographic emulsions; Process for intensifyvi 9 

the action of X-rays on . 0. Schlenssner. 

G.P. 356,378, 28.12.20. 

Secondabt rays are produced ly using salts of those 
organic or inorganic residues which are capable of 
dyeing silver bromide either by bathing or addition 
to the emulsion in the silver bromdde complex, their 
** atomic weights ” depending on the object to be 
attained. For example, an emulsion can be treated 
with a 1 % solution of the strontium salt of Tetra- 
hromofinerescein , or the finished plates may be 
bathed in a 0'2% solution of this a^t. — ^W. 0. 


Photographic print-out images; Toning process 
. Graphikus-Ges. m.b.H. G.P. 356, t 


for 

50 , 


29.5.19. 

Sulphide toning baths are used after previous ase 
of two fixing baths. Selenium toning bat^ ixi|y 
be applied after the sulphide toning. By using tlie 
selenium toning baths, platinum tones are obtains. 


xxn.— EXPLOSIVES: MATCHES. 


Faienib. 

Smoke; Production of coloured . V. M. L. 

perimeutal, Ltd., and 0. P. Lucas. E.P. 186,339, 

6 . 10 . 21 . 

A SHOKI-PXODUCIKO Unit comprises a mass of seU- 
oomlmstible composition, staUe at nwmal tempera- 
tures, and containing Tolatitisable colouring matter. 
I^e composiikm is packed in a container hariog 
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BO arranged that on ignition the tempera- 
ture produced is suf^isnt to TolatiUae cokinring 
niatter hirt not higb enon^ substantiially to decom- 
poee The composition is in the form of pellets 
which iBAj be ignited by quickma^ and gun- 
powder. xhe colouring matter comprise about half 
the composition, the remainder consisting of sugar ; 
or flour as a fuel and potassium chlorate. — H. O. R. 

opmpositions ; Proeeta jor increasing the 

senHiw^'MSs and power of . W. M. ^hn. 

VS.P. 1,428,011, 6.9.22. AppH., 20.8.20. 
PxAZODiMn!BOFHSNQL is mixed with other exploeiTe 
matter under water and the mixture is subsequently 
dried, — H, C. R. 

priming compositions; Manufacture of for 

percussion and friction fuses, detonators, cart- 
ridges and the like. E. R. von Hera. Q.P. 
289,016, 26.7.13. 

Complex compounds of metallic hypophosphites 
with the metallic salts of inorganic acids yielding 
oxygen are used. For example, a mixture of 95% 
<jf lead nitrate-hypophosphite and 5% of antimony 
sulphide can be used, or 60% of lead nitrate-bypo- 
pbosphite, 25% of barium nitrate, and 15% of 
antimony snlphid^ with or without the addition of 
glass powder. Tnese compounds may be used aa 
substitutes for mercury fulminate. — ^A. G. 

priminp compositions; Manufacture of for the 

percussion caps of small arms, ordnance and pro- 
jectiles, and similar percussion and friction fuses. 
E. E. won Hera. G.P. 289,017, 90.7.13. 

Thb normal lead compound of trinitroresorcinol is 
used as the primer, to which, aa damping medium, 
paraffin, vaseline oil, ceresin, etc. may be added 
and if necessary other explosives which are not 
detonators. Primers are, thus obtained which are 
safe against dangers from handling, proof against 
moisture, and which do not attack metals. — A. G. 

Incendiary and explosive compositions. B.Benedix. 
G.P. 800,020, 16.10.15. 

An explosive or incendiary composition consists of 
a comnustible organic substance and a ^dium 
peroxide compound out of direct contact with the 
organic substance. The fuse consists of an inflam- 
mable alcohol of low b.p., particularly methyl 
alcohol and mixtures containing it, and methyl 
salicylate is employed as the organic substance. 

— A. J. H. 

Explosives; Production of gelatinous proof 

against firedamp, Dynamit-A.-G. vonn. A. Nobel 
u. Co., and P. Naodm, G.P. 353,200, 15.10.20. 
OoNOBNTBaTSP sulphite-celluloso waste liquor is 
added to the explosive in moderate quantity. The 
plasticity and flexibility of the explosive are in- 
creased and in o^nsequence the ease with which^ it 
can be incorporated in cartridges, and its stability 
and ease of detonation are unimpaired. — A. G. 


caffeine, digitalin, and morphine by chloroform, 
extraction of fats from soap solutions by ether etc* 

— J. S. G. T. 

Turbidity standard. H. Becbhold and P, Hebler. 

Kolloid-Zeits., 1922, 31, 132—137. 

A TUBBiniTT standard, for use in nephelometric 
work, may be prepared by mixing 1/500 g.-mol. of 
hydroxylamine sulphate in glycerol with 1/600 
g.-mol. of barium chloride also in glycerol. The 
product contains 1/1000 g.-mol. of barium sul- 
phate consisting of particles 2*5 /< diam. and is 
stable for eight days. A standard sol is prepared 
by mixing barium nitrate and magne.4ium sulphate 
both dissolved in a mixture of glycerol (85 pts.} and 
isobutyl alcohol (15 pts.). The sol contains 1/200 
g.-mol. of barium sulphate and on mixing with 
glycerol containing 15% of isobutyl alcohol can be 
brought to the same turbidity as the flrst-men- 
tioned standard. It is normally three times as 
turbid as the standard turbidity and its particles 
have a diameter not greater than 90 fifi. It is 
stable for at least six months. — J. F. S. 


Coagulation of colloid^ Apparatus for measuring 

the rate of . Wo. Ostwald and F. V, von 

Hahn. Kolloid Zeits., 19^, 3d, 62 — 70. 

Two forms of apparatus for determining the rate of 
coagulation of colloidal suspensions are described. 
In the one, the colloid is contained in one limb of a 
U-tube about 130 cm. long and 6 mm. diameter, and 
is balanced hydrostatically against a liquid, sncb 
as distilled water, contained in the other limb, 
which is about 3*7 mm. in diameter. The rate of 
coagulation is determined by observing the respec- 
tive heights of the two liquids in the two limbs. 
In the second form, the colloid is sucked up into a 
vertical tube about 2 m. long, connected at the 
upper end with a closed vessel containing gas and 
immersed in a bath at constant temperature. The 
rate of coagulation is determined by observing the 
rise of level of the top of the column of liquid. The 
use of the instruments is illustrated in the cases 
of the coagulation of suspensions of silver sulphide, 
mercury sulphide, gum mastic, and colloidal gold. 

— J. S. G. T. 

Sedimentation analysis; Technical . F. V. and 

D. von Hahn. Kolloid-Zeits., 1922, 31, 96 — 101. 
A SLioHTLY enlarged form of the Ostwald and Hahn 
U-tube coagulation measurer (c/. supro) may be 
used to determine the relative size of the particles 
of commercial preparations. A description of the 
use of the instrument to differentiate varieties of 
lampblack is given. — J. F. S. 

Potassium binoxalate and the standardisation of 
alkali solutions. T. Osaka and K. Ando. Mem. 
CoU. Sci. Kyoto, 1921, 4. 371—375, 

The use of anhydrous potassium binoxalate for the 
standardisation of alkali solutions is recommended, 
and a method of preparation of the salt from oxalic 
acid and potassium oxalate described. — J. S. G. T. 


XXni.-AnALTSIS. 

Extraction *of liquids by immiscible liquids; 

Apparatus for . FayoUe aud O, Lormand. 

Chim. et Ind., 1922, 8, 273—274, 

Two robust forms of extraction apparatus, for use 
respectively according as the extracting liquid is 
heavier or lighter than the liquid to be extracted, 
and in which the former liquid passes throu^ the 
tatter in a succession of drops, are describe. A 
comparatively small volume, from 60 to 100 o,c., 
of extracting liquid is required* Hie apparatus is 
suitable for the extraotion of aqueous solutions of 


Qualitative chemical atuzlysts. V, Maori. Boll. 

Chim. Farm., 1922, 61. 417-^18. 

The following scheme dispenses with the use ^ of 
sulphur compounds. The hydrochloric acid solution 
of the substance to be analysed is placed^ together 
with a stick of zinc, in a flask fitted with a &a- 
delivery tube, which is heated at one part as wiw a 
Marsh apparatus ; the flask also is eventually heated . 
The precipitate thus formed may Mutain silver, 
mercury, lead, bismuth, copper, cadmium, platinum, 
gold, tin, antimony, and arsenic, and is separated 
by filtration, the filtrate bein^ heated to boiling 
with zinc acetate. The precipitate thus obtained 
may contain aluminium, iron, and chromium, and 
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the filtrate from this is heated with hydrogen per- 
oxide, which precipitates manganese. 1^16 latter is 
filtered off and the filtrate heated, and treated with 
zinc oxide in preseirce of chlorine, nickel and cobalt 
being thus precipitated. This subdivision into 
groups does not hold exactly. Antimony and 
arsenic may be volatilised, at least partially, as 
hydrides. Chromium may remain in solution if 
aluminium and iron are not also present, and in 
such case may be detected by the yellow coloration 
obtained when the liquid from the manganese pre- 
cipitate is rendered Saline. The la^ two groups 
may be combined, since treatment with zinc oxide 
and chlorine precipitates also the manganese. The 
separations of the metals in the different groups is 
not described, but it is pointed out that the fimt 
group precipitate is best treated successively with 
hydrochloric acid, nitric acid, and aqua regia-, the 
nitric acid may give a residue of antimonic an- 
hydride, which is readily dissolved by hydrochloric 
or tartaric acid. The presence of mercury may 
lead to difficulty as the mercury may be deposited 
on the zinc and thus prevent ite further attack. If 
oxalates, fluorides, silioofluorides, phosphat^, 
borates, or silicates are present together with 
alkaline-earth metals, the latter may be precipi- 
tated completely or partially as oxalates, fluorides, 
or sUicofluoridea ; the borates and phosphates 
main in solution in an acid medium, whilst the sili- 
cates are decomposed. The precipitate should be 
separaW, dried, caksin^ in presence of a few drops 
of sulphuric acid, redissolvM, and again treated 
with zinc oxide. — T. H. P. 

Barium; Approximate volumetric estimation of 

. M. Polonovski. Bull. 'Soc. Chim., 1922, 31, 

810—813. 

To a measured volume of the solution containing 
barium an equal volume of 80% alcohol is added, 
followed by excess of a standardised solution of 
sodium thiosulphate in 30% alcohol. The separa- 
tion of barium thiosulphate is facilitated by shaking 
and is complete in about 24—36 hrs. The tempera- 
ture and alcoholic content of the solution are then 
noted, the precipitate filtered off, and the excess of 
sodium thiosulphate in the filtrate determined, the 
barium being thus estimated by difference. A cor- 
rection is necessary on account of the small 
solubility of barium thiosulphate; the author wyw 
a formula for applying the correction in which 
temperature and alcoholic content of the solution 
are factors. The method is applicable in presence 
of other alkaline-earth metals and may be used for 
estimation of sulphates; in this case excess of 
barium is added and the amount remaining in solu- 
tion is determined. — H. J. E. 

Alkaline^arth metals; Method of g^litative 

separation of . M. Polonovski. Bull. Soc. 

Chim., 1922, 31, 806—810. 

The precipitate of alkaline-earth carbonates is dis- 
solved in a few c.c. of dilute acetic acid, the rolution 
boiled to eliminate all traces of carbon dioxide and 
neutralised with ammonia. An equal volume of 
60% alcohol and the same volume of a saturated 
Bolution of sodiuin thiosulph-QtiO in 30 ^ eIcouoI ftr© 
added; barinm tbioeii4phate U at once precipitated 
and the solution should be well shaken and allowed 
to stand for 10 mins. After filterine, the filtrate 
is freed from traces of barium by addition of 1/lU 
of its volume of a solution of potassium sulphate 
(7 g. per litre). A second filtration removes the 
barium sulphate^ and strontium is detected by add- 
ing to the filtrate half its volume of a solution of 
1 pt. of sodinm sulphite in 300 pts, of 30% alcohol. 
Complete precipitation of strontium is effected by 
excebS iA concentrated solution of sodium sulphite 
or of potassium sulphate. The filtrate containing 


calcium is acidified with very dilute acetic acid and 
the metal precipitated with ammonium oxalat^ 

— H. J. E, 

Araentte: Effect of iron^on the iodine titration of 

. F. L. Melvill. J. S. Afr, Chem. Inst., 

1922, 5, 3—5. 

The slightly acid arsenite solution, wntaining not 
more than O'l % of iron, is treated with about one- 
half the volume of standardised iodine solution 
r^uired to oxidise all the arsenite, and 10 c.c. of 
saturated sodium bicarbonate solution is then 
added. The iron is thus precipitated completely as 
ferric arsenate and no longer interferes when the 
titration with the iodine solution is continued to 
completion. — ^W. P. 8. 

Lead nitrate; Electrometric titrations with . 
I M. Koltboff, Z. anal. Chem., 1922, 61, 369— 
377. 

loniDEs in solutions of not too low concentration 
may be titrated with lead nitrate solution, and 
chlorides and bromides do not interfere if the end- 
point is determined electrometrically. The method 
is also suitable for the determination of ferrocyan- 
id€a, oxalates, tartrates, and succinates, and erf 
sulphates, but in the latter case mineral aedds, 
ferric salts, and aluminium salts must not be pre- 
sent. Electrometric titration of pyrophosphates 
with lead nitrate solution is, however, untrust- 
worthy. — W. P. 8. 

Ferroeyantdes; Electrometric titration of . E. 

Muller and H. Lauterhach. Z. anal. Chem., 1922, 
61, 398-^03. 

The end-point of the titration of ferrocy-anides in 
sulphuric acid solution by potassium permanganate 
solution may he determined electrometrically. 

— W. P. 6. 


Aluminium: Experiments on the oxide method of 

determining -. J. E. Clennell. Inst, of 

Metals, Sept., 1922. [Advance copy.] 16 pages. 
KebuIiTB of experiments show that _ for the 
hydrolysis of aluminium salts to hydroxide alkali 
thiosulphate is more satisfactory than phenyl- 
hydrazine or iodide-iodate mixture (cf. Ihbotson 
and Aitchison, Analysis of Non-Ferrous Alloys, ’ 
137, 1915). An acid solution of the alumimum 
alloy or salt (containing about 100 mg. ot 
aluminium) is made faintly ammoniacal after the 
usual elimination of silica and metals of the copper 
group, then diluted to 300 c.c., cooled wmewhat, 
and sulphur dioxide passed through until the pre- 
cipitate is dissolved and the solution colourless. 
Dilute ammonia in slight excess is added and 5 g. 
of sodium thiosulphate (if iron or mangane^ te 
present 10—20 c.c. of 1:3 acetic acid is also added), 
and the solution is boiled for 30 mins., diluted to 
600 cc. with hot 1% ammonium chloride solution, 
and, after settling, decanted, similar decantations 
being repeated twice. The precipitate is then 
collected in the usual way. Re-treatment of tne 
filtrate by thiosulphate usually yields further small 
amounts of alumina. For large amounts of iron or 
zinc, double precipitation is necessary ; magnesium 
does not affect the process. Results ate generally 
high, due to adsorbed salts, undissociated aluminium 
sulphate, and the hygroscopic nature of the ignitea 
alumina, but with suitable blank assays an 
accuracy, for small amounts of impurities, ^^“*4 
+0’2% is claimed in the case of alums and of about 
±0’5% for alloys. The precipitated hydroxide is 
flooculent and easily filtered, and the method ^ 
applicable to basic corrosion products of 
oxidation. e.O; those from the action of 
aluminium amalgam, for which the older metnoos 
had proved unsatisfactory. — J. R. P< 
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Carbon Sdxide in air; New apparatus for deter- 

mirration of . H. Lundegardh. fiiochem, 

Zcits., 1922, 131, 109—116. 

'Tbs author has modified Pettenkofer’s method by 
replacing the fiask by an open zinc vessel in the 
{onn of a beaker with a detachable cover and fitted 
rrith three tubes to facilitate withdrawal and intro- 
duction of solutions. A larger apparatus on similar 
lines, suitable for use in the open, is described and 
illustrated. — H. K. 

Nitrogeti; A new (ucelerator for the destruction of 
organic matter in the Kjeldahl method for the 

determination of . M. and I. Sborowsky. 

Ann. Chim. Analyt., 1922, 4, 266 — 267. 

Mekcobous iodide accelerates the destruction of 
organic matter in the digestion with sulphuric acid 
much more effectively than metallic mercury or 
other mercury salts. In two experiments carried 
out with 10 c.c. of sulphuric acid with mercurous 
iodide 0'7 g. of sugar was destroyed in the time 
required for the destruction of only O’l g. with 
metallic rnercury. A digestion was completed in 
50—60 min., which with metallic mercury took 
4—8 hrs. — H. C. R. 

Incineration by KjeJdahl’t method; Apparatus for 

• on the micro scale. H. WinWer. Chem.- 

Zeit., 1922, 46, 785. 

The incineration mixture consists of 300 c.c. of 
phosphoric acid and 100 c.c. of concentrated sulph- 
uric acid, and to each 100 c.c. of this mixture are 
added 10 c.c. of a 6% solution of copper sulphate 
and 10 c.c. of water. 2 c.c. of the mixture is used 
for an incineration, which is carried out in a Jena 
glass test-tube of special shape, in the upper part 
of which is a tube, ending underneath in a funnel ' 
wd above in a bulb, by which arrangement the ! 
ejection of liquid at the moment of reaction is i 
avoided. The test-tube is heated by a strong flame, | 
and the process only requires a few minutes for its i 
completion. The resulting small quantities of ' 
ammonia are best distilled in a current of steam. 

— H. M. 

dmino-actd nitrogen; Triketohydrindene (ninhyd- 
rin) reaction as a quantitative colorimetric 

method for estimation of . H. Riff art. Bio- 

Cbem. Zeite,, 1922, 131, 78 — ^96. 

The ninhydrin reaction is suitable for the quantita- i 
tire estimation of amino-acid nitrogen if certain j 
precautions are taken. All the amino-acids I 
examined, with free amino-groupe, with the excep- i 
tion of histidine, give at 6'976 the same standard | 
colour if the solutions be equal in amino-acid ; 
nitre^en content, say 10 mg. or less of amino-acid ^ 
nitrogen per litre. This result is obtained by taking , 
2 C.C. of such a solution, neutralising with N 14(30 j 
alkali to Pm 6'976 by comparison with phosphate 1 
standards and methyl red, adding 2 c.c. of phos- j 
pbate scintion of the same Pg and 1 c.c. of 1% 
ninhydrin solutioiu and heating for half an hour in I 
tie water bath. The solutions are then diluted to } 
1^ c.c. and compared coiorimetrically. Histidine | 
gives the standard colour at 6'24, thus involving i 
a small error where mixtures of amino-acids con- | 
iaining histidine are estimated. Some amines and 
ammonium salts also give the colour reaction but | 
only in much higher concentrations than 15 mg. j 
per litre. — H. K. i 

See also pages (a) 797, Volatile matter i» coal I 
(McLachlan). 798, Specific gravity of coke 1 
(Schmolke); Hydrocarbons in gases (Wellers); 
aydrogen and methane (Rischbieth). 800, Paraffin 
«'nx and vaseline (Pyhala) ; Boring and cooling oils 
(Kaleta). 8(B, Benzol in gas (Bahr). 806, 
Mechanical wood pulp in paper (Krull and Mandel- 
tow). 810, Boric acid (Stocker and Kan- 
Bappel); Fluorides (Smitt). 811, SfifrifCj and 


nitrates (M^amoto). 826, Total fat in soaps 
(Jakes). 828, Tannin analysis (Knbelka and 
KoHer); Water-soluble matter in leather (Cbater 
and Woodroffe); Gelatin and glue (Bogue). 829, 
CoUoidal clay in soils (Sokol). 830, Inversion of 
sucrose (Maquenne). 831, Citric and oxalic acids 
(Bntkewitsch). 832, Flour (Marotta and Kaminka) ■ 
Acidity of flour (Arpin and Pecaud). 832, Wafer 
confenf of margarine (Braner). 834, Pyrethrum 
powder (Costa). 835, Meconic acid in opium 
(Annett and Bose); SUver-albumose (Maue, also 
Herzog). 838, Geraniol in citroneUa oil (De Jong 
and B^laire). 

PiTENTS. 

Photometric devices. E.P. 184,853, 17.5.21. 

Metal; Means for testing the physical properties 

[elasticity or hardness] of . P. 8. J. Pile. 

E.P. 185,253, 18.6.21. 


Patent List 

Th« d&tcs given in this list ere, in the case ol Appliea* 
tiont for Patents, those of application, and in the case of 
Complete. Specifications accepted, those of the Official 
Journals m which the acceptance is annooni^. Complete 
Specifications thns advertised as accepted are open to 
inspection at the Patent Office immediately, and to oppoei' 
tion within two months of the date given ; they are on 
aale at Is. each at the Patent Office, Bale Branch, Quality 
Court Chancery Lane, London. W.C. 2. 15 days after the 
date given. 


1.— GENERAL; PLANT; MACHINERY. 

Applications. 

Benoit. 26,652. See XIX. 

Blow, and Renshaw Engineering Works. Eztrac* 
ting and segregating soft penetrable substances 
from an aggregation of such substances and bard 
impenetrable substances. 26,117. Sep. 27. 

Bowater and Lymn. Preventing formation of 
scale in boilers, evaporators, etc. 26,867. Oct. 4. 

Drey and Hammersley. Refrigeration. 26,623. 
Oct. 3. 

Dried Milk Dairy Products, Ltd., Lampitt, and 
Palmer. Apparatus for separating and collecting 
solid particles from air. 26,712. Oct. 3. 

Hargraves, Minchin, and Werpe. Means for 
filtering liquids. 25,899. Sep. 25. 

Kemp, and Wellman Seaver Morgan Co. Rever- 
sible regenerative furnaces. 27,104. Oct. 6. 

Kennedy. Crushing apparatus. 26,533. Oct. 3. 

Plausons (Parent Co.), Ltd. (Plauson). Dis- 
integrators. 26,650. Oct. 3. 

Rigby, Drying process and apparatus. 26,378. 
Sep. 30. 

Rushen (Fitch). Continuous heating furnaces. 
25,974. Sep. 26. 

Sharpies Specialty Co. Continuously separating 
substances. ^,184. Oct. 7. 

Smidtb & Co. Apparatus for separating solid 
particles from fluids. 26,583. Oct. 2. (Denmark, 
3.10.21.) 

Stone. Process and apparatus for subliming. 
26^1. Oct. 5. 

Thornton. 26,052. Sec XIX. 

Complete Specifications Accepted. 

12,497, 13,303 and 16,186 (1921). Buxton. Drying- 
apparatus. (186,370.) Oct. 11. 

17,520 (1921). Adler. Absorption and purification 
of gases and vapours. (165,451.) Oct. 11. 

18,0^ (1921). Adler. Method and apparatus for 
lixivlation. (166,625.) Oct. 11. 

19,299 (1921), 6322 and 10,607 (1922). Spenaley. 
Grinding or disintegrating and mixing machines. 
(188,462.) Oct. 11. 
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19,74S (1921). Marks (National Air Dryers, Inc.). 
Drying apparatus. (186,207.) Oct. 4. 

^,874 (1921). Scrire. Drying apparatus. 
a86,548.) Oct. 11. 


II.— FUEL; GAS; MINERAL OILS AND 

WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Apflioations. 

Ardern and Sheppard. Fuel briquettes. 26,607. 
Oct. 2. 

Barrs. Production of coke from small coal. 
26,948. Oct. 5. 

Etorre. Preventing fnsion etc. of ash from 
combustion of powdered fuel. 26,330. Sep. 29. 
(Fr., 29.12.21.) 

Fonblanque and Moeller. Drying and use of 
peat etc. 26,897. Oct. 5. 

Grieve, Livens, and Ruston and Hornsby. Gas- 
producer plants. 26,783. Oct. 4. 

Jackson (Koppers Co.). Removal of hydrogen 
sulphide from gases. 26,715. Oct. 3. 

Koppers Co. Removing hydrogen sulphide from 
gases etc. 26,701—2. Oct. 3. (U.S., 8.12.21.) 

Koppers Co. Purifying gases. 26,708 and 
26/30. Oot. 3. (U.S., 8.12.21.) 

Lewis. Molecular conversion of hydrocarbons 
and separation of resultant products. 26,114. 
Sep. 27. 

Masson. 27,170. See XII. 

Pickard. Production of combustible gases. 
25,835—7. Sep. 25. 

Plausons (Parent Co.), Ltd. (Planson). Manu- 
facture of lubricants. 26,276. Sep. 29. 

Plausons (Parent Co.), Ltd. (Plauson). 26,189. 
See rx. 

Powers and Umpleby. Gas generators. 26,016. 
Sep. 26. 

Robinson. Treatment of asphaltic base oils, 
bituminous products, and tar. 25,870. Sep. 25. 
Schauerman. Candles. 26,455. Sep. 30. 
Schanerman, Substitute for petrol. 26,456. 
Sep. 30. 

Smallwood. 26,805. See XIX. 

Soc. Lyonnaise des Eaux et de I’Eclairage. Gasi- 
fying and carbonising coal etc. 26,833. Oct. 4. 
(Fr^ 7.10.21.) 

Ward. Desulphurisation of oils. 26,861. Oct. 4. 

Complete Specipicatioks AooEPTEn. 

9129 (1921). Illingworth. Production of smoke- 
less fuels and coke. (186,085.) Oct. 4, 

14,472 (1921). Marshall. Retorts for treating 
carbonaceous and other materials. (186,375.) 

Oct. 11. , „ , . r . 

14,676 (1921). Illingworth. Coking of coal. 
(186,384.) Oot. 11. , . 

16,874 (1921). Teetrup, and Techno Chemical 
Laboratories, Ltd. Utilising surplus power from 
hydro-electric plant for preparing peat or similar 
fuel. (186,137.) Oct. 4. 

16,913. (1921). , Price, and Minerals Separation, 
Ltd. Treatment of coal. (186,143.) Oct. 4. 

27,625 (1921). Climie. Gas producers. (186,202.) 
Oct. 4. 


III.— TAR AND TAR PRODUCTS. 
Applications. 

Dodd, Sprent, and United Alkali Co. Manufac- 
ture of p-^chlorobenzene and chloroanthraquinone. 
26,343. Sep. 29. 

Masters. Manufacture of ^nwhthol 2.3.6- and 
2.6.8-diBolphonic acids. 26,021. Sep. 27. 

Masters. Separation of isomeric nsphthylamine 
anlpho acids. %,022. Sep. 27. 


Masters. Manufacture of a- and ;3«iia^thoU 
26,023. Sep. ‘27’. ■ . « , 

Robinson. 25,870. i8(« II. 

Complete Spe^RoatIon Aoospted. 

24,139 (1921). British Dyestuffs Oorp., Baddiley 
Payman, and Bainbridge. Manufacture of 
1.4-n8phthoUuIphoiuo acid. (\86,516.) Oct, 11. 

rv.— COLOURING MATTERS AND DYES, 
Appuoaiions. 

Bloxam (Akt.-Gee. f. Anilinfabr.). Manufacture 
of tetrakisazo dyestuffs. 26,110, Sep. 27. 

British Dyestuffs Corp., Green, and Saunders. 
Manufacture of aao dyestuffs. 25,989. Sep. 26. 

Complete Speoipioations Accepted. 

18,732 (1921). Durand et Huguenin Soc. Anon. 
Afanufactnre of mordant dyeing colouring matters 
(166,530.) Oct. 4. 

21,454 (1921). Soc. Chim. de la Grande Paroisse. 
Brown dyestuffs. (169,687.) Oct. 4. 

24,456 (1921). British Dyestuffs Corp., Baddiley, 
Redd, and Stocks. Manufacture of basic dyestuffs 
possessing affinity for unmordanted vegetable fibres 
(186,517.) Oct. 11. 

V. — FIBRES; TEXTILES; CELLULOSE; 

PAPER. 

Applications. 

Dreyfus. Manufacture of products from cellulose 
derivatives. 27,083. Oct. 6. 

Ironside. Treatment of jute. 27,163. Oct. 7. 
Marshall. Manufacture of fabrics containing 
artificial silk. 26,880. Oct. 6. 

Milne. Manufacture of paper. 27,017. Oct, 6. 
Res. Treatment of fibrous materials. 26,953. 
i Oct. 6. 

Complete Specifioations AccEPTEn. 

8492 (1921). Acree. Converting wood into sugar 
and other products. (160,776.) Oct. 4. 

8493 (1921). Acree. Converting wood into mucic 
acid and other products. (160,777.) Oct. 4. 

13,850 (1921). Eyrich and Schreiber. Removal 
of ink from print-paper. (186,872.) Oct. 11. 

16,886 (1921). Terrisse and Levy. Obtaining 
glucose and dextrin from wood. (186,139.) Oct. 4. 

16,975 (1921). Steinhilber. Production of cellu- 
lose from reeds and similar plants. (179,885.) 
Oct. 4. 

VI. — BLEACHING; DYEING; PRINTING; 

FINISHING. 

Appxioationb. 

Beck. Colouring cotton. 26,168. Sept. 28. 
Schauerman. Composition for fireproofing anil 
waterproofing materials. 26,467. Sept. 30. 

Complete Speoifioatione Acoepted. 

9192 (1921). Aris. Fixing colours on textile 
fibres. (186,066.) Oct. 4. 

3272 (1922). Imray (Gebr. Schmid). Dyeing silt 
black. (174,947.) Oct. 11. 

VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Apelioationb. 

Coke and Gas Ovens, Ltd., and Smith. 
tion of white commercial pure ammonium chloride 
26,967. Oct. 6. „ „ 

l^eyfns. Production of products from alkali com- 
pounds. 26,969. Oct. 6. 

Hovey and Hovey. Nitrate of lime. 26, SM- 
Oct. 5. 
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Howard. Prodnction of hydrogen enltdiide. 
26,739. Oct. 3. (U.S., 20.10.21.) 

Jackson (Koppers Co.). 26,716. See II. 

Jackson (Koppers Co.). Manufacture of bydro- 
een sulphide. 26,722. Oct. 3. 

° Koppers Co. 26,701 — ^2. See II. 

Koppers Co. Manufacture of hydrogen sulphide. 
26,721. Oct. 3. (U.S., 8.12.21.) 

Nitrogen Corp. Synthesising ammonia. 26,000. 
Sep. 26. (U.S., 6.10.21.) 

Rawson. Treatment of bydromagnesite. 26,983. 
Sep. 26. 

COUFLETI SPEOmOATIOK ACCEPTED. 

19,113 (1921). Plausons (Parent Co.), Ltd. 
(Flauson). Extraction of alkali from felspar and 
other minerals. (186,199.) Oct. 4. 

VIII.— GLASS; CERAMICS. 

Complete Specification Accepted. 

17,049 and 30,326 (1921). Hilger, Ltd., and Twy- 
man. Annealing and apparatus ueed therein. 
(186,160.) Oct. 4. 

IX.— BUILDING MATERIALS. 
Applications. 

Avis and Jennings. Material for structural pur- 
poses. 25,877. Sep. 26. 

Dunstan. Cementitious composition. 26,869. 
Oct. 4. 

Plausons (Parent Co.), Ltd. (Plauson). Produc- 
tion of cement from oil shale and simultaneous 
recovery of shale oil. 26,189. Sep. 28. 

Complete Spechtoationb Accepted. 
36,073(1920). Hamon. Compositions for making 
building blocks, slate, tiles, etc. (186,355.) Oct. 11. 

14,234 (1921). Rowse. Manufacture of roofing 
and building material. (186,105.) Oct. 4. 

17,026 (1921). Imperial Trust, and Schryver. 
Manufacture of plastic material for flooring etc. 
(186,157.) Oct. 4. 

20,006 and 20,198 (1921). Soc, de Recherches et 
de Perfect. Industriels. Impregnation of wood. 
(168,048 and 179,129.) Oct. 4. 

21,843 (1921). Arquint. Insulating material 
against loss or gain of heat. (186,492.) Oct. 11. 

X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 
Applications. 

Brewer (Krupp A.-G.). Electrolytic separation 
of pure chromium in thick layers. 26,206. Sep. 28. 

Campbell. Reduction of metallic oxides and ores 
in melting furnaces. 26,470. Sep, 30. 

Classen. Production of glossy metallic coatings 
on metals. 26,014. Sep. 26. 

Freson. Siemens etc. furnaces. 26,962. Oct. 5. 
(Belg., 11.10.21.1 

Green and Hatfield. Alloy steels. 26,296 — 9. 
Bep. 29. 

Jones, Distillation of zinc etc. by electrical 
means, 27,006. Oct. 6. . . .„ 

Meehan. Manufacture of grey iron. 25,9<3. 
Sep. 26. 

Miles. Froth flotation machines etc. 27,086. 
Oct. 6, 

Smallwood. Process for making ore or fuel 
briquettes. 26,8(fi. Oct. 4. 

Sraidth & Co. Agglomeration of ore. 27,191. 
Oct. 7. (Swdden, 11.10.21.) 

Ward. Melting metals. 27,156. Oct. 7. 


16,456 (1921). Thompson (Thoumyre Fils). Lead • 
alloys. (186,118.) Oct. 4. 

17,046 and 30,326 (1921). Hilger and Twyman. 
See VIII. 

19,074-5 (1921). Fierz and Prager. Manufac- 
ture of nickel from nickel carbonyl. (186,457 — 8.) 
Oct. 11. 

19,090 (1921). Classen. Production of glossy 
metallic coatings on metals. (188,459.) Oct. 11. 

22,381 (1921). General Electric Co., and 

Smithells. Manufacture of tungsten. (186,497.) 
Oct. 11. 

24,843 (1921). Boehm. Manufacture of magne- 
sium foil. (186,253.) Oct. 4. 

25,4k) (1921). Hibbard. Art of puddling. 

079,888.) Oct. 4. 

XI .-ELECTRO-CHEMISTRY. 


Complete Speoifioations Accepted. 

14,603 (1921). Jones, and Sylvette, Ltd, Nickel 
slloys. (186,881.) Oct. 11. 


Applications. 

Brewer (Krupp A.-G.). 28,206. See X. 

Dutt. Electric primary batteries. 26,927. Oct. S. 
Dutt and Godfrey. Storage batteries. 26,928. 
Oct. 5. 

Dutt and Godfrey. Electric batteries. 26,929. 
Oct. 5. 

Dutt and Godfrey. Leclanehe batteries. 27,106. 
Oct. 6. 

Fischer and Porseke. Galvanic cells and batteries. 
26,843—4. Oct. 4. 

Hancock and Hancock. Electric furnaces. 
27,068. Oct. 6. 

Jones. 27,006. See X. 

McMullen and Rickets. Electrical systems and 
apparatus for chemical treatment of non-conduct- 
ing liquids. 26,692. Oct. 3. 

Mctropolitan-Vickers Electrical Co., and North. 
Insulating materials. 26,838. Oct. 4. 

Reynolds. Composition for screening X-ray 
emanations and for electrical insulation. 26,254. 
Sep. 

Stobie. Electric arc furnaces. 26,905. Oct. 5. 

XII.— FATS; OILS; WAXES. 
Applications. 

Ashweli, 26,621. See XIII. 

Bannister. 26,319. See XIII. 

Ma.sson. Purification of oils. 27,170. Oct 7. 

i Complete Specifications Accepted. 

, 8010 and 25,867 (1921). Maepherson and Keys. 

See XIX. 

16,749 (1921). M.acllwaine. Preservation and 
preparation for transportation of oil-bearing raw 
material, such as nuts, seeds, and copra. (186,133.) 
Oct. 4. . ... . 

17 239 (1921). Goslings. Purification of oila and 
fats.’ (172,923.) Oct. 11. 

XIII - P VINTS : PIGMENTS ; VARNISHES ; 
RESINS. 

.4.Prl.IC.\TION3. 

Ashweli. .\pparatus for drawing off, condensing, 
and collecting vapours and fumes from gums, oils, 
etc. 26,621. Oct. 3. 

Bain, and Barry, Ostlere, and Shepherd. Manu- 
facture of linoleum etc. 26,493. Oct. 2. 

Bannister and Bannister. Manufacture of 
Froiich-polishing oil. 26,319. Sep. 29. 

Calwell. 'Writing inks. 25,826. Sep. 

New Jersey Zinc Co. Manufacture of lithopone. 
25.909. Sep: .25. (U.S., 2.11.21.) . 

Peters. Paint or coating composition 26,608. 

i Plausons (Parent Co.), Ltd. (Plauson). Paints. 
25,813. Sep. 25. 
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CourLBTE Sfecifioatioks Accepted. 

15,942 (1921). Imray (Soc. Chem. Industry in 
Basle). Manufacture of resins. (186,107.) Oct. 4. 

16,404 (1921). White (National Lead Co.). 
Manufacture of white lead. (186,114.) ()ct. 4. 

17,025 (1921). Imperial Trust, and Schryver. 
Manufacture of coating compositions. (186,156.) 
Oct. 4. 

17,151 (1921). Pummerer. Production of artifi- 
cial resins. (165,408.) Oct. 4. 

XIV.— INDIA-RUBBER; GUTTA-PERCHA. 

Applications. 

Bourne and Whitehead. Rubber compositions. 
26,443. Sep. 30. 

Clarke, Roberts, and Skcllon. Vulcanisation of 
rubber. 27,114. Oct. 6. 

Rusben (Naugatuck Chemical Co.). Vulcanisa- 
tion of rubber. 25,972. Sep. 

Sebauerman. Substitute for rubber, Tulcanite, I 
etc. 26,458. Sep. 30. ! 

XV.— LEATHER; BONE; HORN; GLUE. ^ 

APPLICATIONa. 

Astrom. Manufacture of waterproof leather. 
26,099. Sep. 27. 

Oomp. Gen. d’Electricite. Moulding casein into 
plates having polished surface. 25,908. ^p. 25. 

(Ger., 26.9.21.) 

Hoare. 26,940. See XIX. 

XVI.— SOILS; FERTILISERS. 

Complete Specifications Accepted. 

21,170 (1921). James (Eieeiiwerkges. Maxi- 
milianshutte). Treatment of phosphorus com- 
pounds suitable tor manurial purposes. (186,2^.) 
Oct. 4. 

22,272 (1921). Stockholms Superfostat Fahriks 
Aktiebolag. Granulation of calcium cyanamide. 
(168,070.) Oct. 11. 

XVir.-SUGARS; STARCHES; GUMS. 
Application. 

Harding and Whetham. Manufacture of lactoeo 
and/or lactalbnmen. 26,879. Oct. 5. 

Complete SPEciPicATioNS Accepted. 

8492 (1921). Acree. See V. 

16,886 (1921). Terrisse and Levy. See V. 

XVIII.— FERMENTATION INDUSTRIES. 
Application. 

Sobotka and 'Willstatter. Production of yeast 
preparations for food. 25,895. Sep. 25. 

Complete Specific.ation Accepted. 

17,077 (1921). Hyde. Brewing malt liquors. 
(186,161.) Oct. 4. 

XIX.— FOODS; WATER PURIFICATION; 
SANITATION. 

Applications. 

Adams. Sewage purification tanks etc. 27,015.- 
Oct. 6. 

Benoit. Purification of liquids. 26,652. Oct. 3. 
Comp. Indus, do Travaux d’Edilito. Furnace for 
incinerating refuse. 25,891. Sep. 26. (Pr., 

24.8.22.) 

Dried Milk Dairy Products, Ltd., and others. 
26,712. See I. 

Hampshire, Hobbs, and Co., and Jones. Drying 
fish and vegetable aubstancee etc. 26,644. Oct. 3. 


Harding and Whetham. 26,879. See XVII. 
Harrington. Deodorisers or disinfectants. 
26^1. Oct. 4„ 

Hoare. Manufacture of vegetable casein or 
albumin, 26,340. Sep. 29. 

Liiiley. Treatment and storage of meat. 26,589. 
Oct; 2. 

Seligman. Sterilising and preserving liquids. 
26,974—6. Oct. 5. 

Sobotk.i and Willstatter. 25,895. See XVIII. 
Thornton. Composition for preventing rust etc. 
in containers for water and for keeping water fluid 
below freezing point. 26,052. Sep. 27. 

Ward Baking Co. Manufacture of bread. 
26,618, 26,749, and 26,750. Oct. 2 and 3. (US., 
1. and 3.10.21.) 

Ward Baking Co. Production of food products. 
26,617. Oct. 2. (U.S., 1.10.21.) 

Ward Baking Co. Production of enzymes for 
manufacture of bread. 26,751. Oct. 3. (U.S., 

3.10.21.) 

Ward Baking Co. Coagulating and curdling 
milk. 26,752. Oct. 3. (U.S., 3.10.21.) 

Cosiplete Specification Accepted. 

8040 (1921). Maepherson and Heys. Antiseptic 
and insecticidal soap or compound. (186,078.) 
Oct. 4. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Engelhardt, and Farbenfabr. vorm. F. Bayer 
u. Co. Sep.-irating or isolating organic gases or 
vapours of organic products. 26,841. Oct. 4. 

Holzverkohlungs-Indnstrie A,-G. Chlorination of 
methane. 27,107, Oct. 6. (Ger., 27.S.22.) 

Ijewis. 26,114. See II. 

Complete Specifications Accepted. 

8493 (1921). Acree. See V. 

17,527 (1921). Elektrizitfitswerk Lonza. Produc- 
tion of crotonic acid from crotonaldehyde. 
(165,728.) Oct, 4. 

19,376 (1921). Johnson (Badische Anilin u. Soda 
Fabrik). Manufacture of thymol. (186,202.) 
Oct. 4. 

31,276 (1921). Holzverkohlungs-Indnstrie A. -6., 
and Roka, Chlorination of methane. (186,270.) 
Oct. 4. 


XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Application. 

Marks (Daylight Film Corp.). Photographic- 
developers. 2^,200. Oct. 7. 

Complete Specification Accepted. 

11,556 (1921). Wolff. Negative material for 
colour photography. (168,035.) Oct. 11. 


XXII.— EXPLOSIVES; MATCHES. 
Applications. 

De Wendel et Cie. Explosive. 26,989. Oct. 5. 
(Fr., 21.1.22.) 

Friederich. Process for making charges for fuse 
cords etc. 26,677. Oct. 2. 


XXIII.— ANALYSIS. 

Application. 

Bellingham and Stanley. Polarimeters etc. 
26,725. Oct. 3. 
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L-GENERAL; PLANT; MACHIHEfiT. 

Patents. 

^oilers and the like; Compositions for preventing 

corrosion and removing incrustation in . The 

Zynkara Co., Ltd., and W. A. Oroes. E.P. 
185,035, 7.10.21. 

AxcALiNE solid material of the kind usual in boiler 
compositions, e.g., powdered caustic soda, is mixed 
with finely-divided ainc or other metal electr<> 
positive to the metal of the boiler; the mixture is 
incorporated with a melted wax or other material 
of comparatively ilow melting-point not attacked by 
alkalis, and allowed to solidify. — H. H. 

Electrolytic corrosion in surface condensers and like 

heat exchange apparatus; Prevention of . 

F. von Wuratembergor. E.P. 185,436, 8.3.21. 
When iron parts (such as longitudinal stays) are 
used in conjunction with copper or copper alloys in 
condensers, precautions are taken to prevent contact 
of the iron parts with the copper (or alloy) tube- 
plates, the iron parts being provided with copper 
ends. In the case of intermediate copper tube- 
supporting plates, holes with a large clearance, and 
preferably bevelled to prevent water settling in 
them, may be used where the stays pass through. 


Vulverising, mixing, and grading; Apparatus for 

. W. Clark, G. and W. A, Dawson. E.P. 

185,037, 10.10.21. 

In an apparatus for pulverising wet or dry 
materials, with or without mixing, and for grading, 
assisted by induction of hot or cold fluids, a rotor 
or a travelling member co-acts with a casing. Wire 
or wire carding is used to form the grinding 
surfaces or parts thereof on the casing and on the 
rotor or travelling member. Other grinding parts 
may be formed as blades on the rotor etc. or as rotor 
arms, or as adjustable segmental blocks on the 
inner face of the casing. The grinding parts are 
arranged to be not actually in contact. Air or 
other fluids are inducted or injected through inlets 
provided in the casing and in some cases also in the 
revolving members. A grading attachment may be 
provided in which an intermittent blast cooperates 
with a duct, the cross-section of which increases 
abruptly. — H. H. 

Tube mill. J. Ferenez. U.S.P. 1,428,687, 12.9.22. 

Appl., 30.4.21. 

Hollow trunnions at the ends of a drum are 
supported in journal bearings on a pair of pedestals. 
From a standard secur^ to one pedestal an arm 
extends through the adjacent trunnion and carries 
a bar disposed longitudinally within the drum. 
Grinding rollers suspended from the bar co-operate 
^itli the inner surface of the drum to grind 
material fed into the drum. — H. 

Baking or drying substances at high temperatures; 

Apjxiratus for and subsequently cooling same. 

B. Greenwood, and Carr and Co., Ltd. E.P. 
185,460, 3.6.21. 

goods {e.g., biscuits) are caused to ascend 
through a tower divided into a number of sections, 
^ach (rf which can be independently heated, pre- 
ferably by means of hot air. On arrival at the top 
of the tower the goods pass through an air lock and 
descend another tower in which they meet a current 
of cool air. which leaves the tower at a point below 
the air lock for transfer of the goods. "Hie speed of 
^iescent may be slower than the speed of ascent. 


Pulveriser; Botary . W, H. Fulch^. U.S.P. 

1,429,333, 19.9.22. Appl., 14.11.21. 

A conicaIj shell rotates about a fixed conical body, 
the material being crushed in the space between the 
two. As the shell rotates it is lift^ and allowed to > 
drop by means of cams, fixed to the shell, which 
engage with rollers running on a circular track 
below the shell, the rollers being mounted on a 
spider to keep them a fixed distance apart from 
each other. — B. M. V. 

Heater and heat insulation. W. 8. Hadaway, jun. 

U.S.P. 1,389,192, 30.8.21. Appl., 26.7.17. 

A HEATED vessel or chamber is insulated by means 
of a porous body through which a fiuid is caused to 
flow in opposition to the flow which the heat losses 
tend to produce. For example, a furnace chamber 
may he made with walls compose of a large number 
of capillary tubes, the ends of the tubes on the 
bottom extending downwards into water contained 
in a tank enclosed by an outer insulating waill. The 
spaces alx)ve the water and surrounding the tubes of 
the side walls of the furnace chamber are filled with 
asbestos wool or like material constituting a wick. 
The flow of heat outwards from the furnace chamber 
is counteracted by water flowing inwards through 
the wick and tub^, the water being gradually con- 
verted into steam, with absorption of heat. Various 
other forms of apparatus based on the same prin- 
ciple are described. 

Tunnel-kiln air-heater. L. AVilputte, Assr. to 
American Dressier Tunnel Kilns, Inc. U.S.P. 
1,389,408, 30.8.21. Appl., 20.11.19. 

A TUNNEL kiln for delivering lar^e volumes of hot 
air for drying or the like comprises a housing of 
refractory material provided with a number of 
parallei) combustion chambers, similar to those of 
Dressier tunnel kilns, and with spaced pipes extend- 
ing longitudinally and forming extensions of the 
combustion chambers. A mixture of preheated air 
and fuel is burnt in the combustion chambers and 
tho air to ^ heated flows in a tortuous path between 
and in contact with the pipes and in a general direc- 
tion opposite to the flow of products of combustion 
through the combustion chambers and pipes. 

Drying apparatus ; Process of heating means 

of furnace gases. C. Loeser. G.P. 355,845, 
8.12.16. 

Hot furnace gases are delivered to a tube, disposed 
within the drying chamber and surrounded by a 
jacket through which a regulated supply of air flows, 
the hot gases imparting beat to the air, which then 
passes through orifices in the furnace gas tube into 
a mixing header. The mixture is then immediately 
us^ for drying purposes. The plant can be 
operated with just the amount of adr required for 
the combustion of the combustible constituents of 
the furnace gasefi, and the material to be dried 
treated at the highest permissible temperature. 

— J. S. G. T. 

Condensation of steam or other vapours. lEvaj^ 
rafive condenser.^ D. McN. Ramsey. E.P. 
185,462, 3.5.21. 

The evaporating surface of an evaporative 
denser with a rotating cage of tubes is snmoth and 
clean and is dipped periodically into a liquid of 
which the surface tension is less than that of water 
(e.g., dilute caustic soda solution). The liquid 
is also maintained cooler at the steam outlet^ end 
than at the inlet, for example, by hindering circu- 
lation in the dipping trough by one or more inter- 
mediate baffles and by sloping the tube towards 
outlet, so that drops of liquid cooled by evaporation 
fall back into the cold end. Steam may be cot olf 
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from the tubes that are actually beiag dipped in the 
cooling liquid. — B. M. V. 

Befrigeration; Process and machine for . W. 

Stewart. E.P. 185,607, 11.8.21. 

A LIQUID {e.g.j water) to be solidified by refrigera- 
tion is sprayed upwards into a container (or set of 
containers) the walls of which are cooled and in 
which a racuum may be maintained, ice being 
built up on the walls until a sufficiently thick block 
is formed; any uncongealed liquid falls into the 
source of supply and the vapour is removed by 
an exhauster and condensed and the condensed pro- 
duct need for cooling the external refrigerant. The 
rate of refrigeration is adjusted so that solid ice and 
not snow is formed, and when the blocks are thick 
enough heat instead of cold may be applied to the 
outside of the container and the blocks allowed to 
drop upon a rising and falling platform. The latter 
may be constituted by the supply tank or tanks, and 
air-tight joints are formed by meana of inflatable 
tubular rubber rings between it and the bottoms of 
the ice containers. The apparatus is suitable also 
for the recovery of paraffin wax from oils. — B. M. V. I 

Emulsions; Method and apparatus for making . 

G. B. Hutchings. E.P. 185,618, 22.8.21. 

The apparatus consists of a hollow’ truncated cone 
with ducts in the walls. The ducte extend from the 
base to the top and are also connected with the 
interior of the cone. When the cone is rotated at 
liigh speed in the material to be emul8ifie<l, liquid 
is drawn up into the interior of the cone and passes 
out by the ducts, an emulsion being formed. The 
vortex formed in the liquid causes the top of the 
cone to bo always uncovered and by this means a 
certain amount of air is drawn in. If this is un- 
desirable. the operation is carried out in a vacuum. 

— T. A. S. 

Filters or strainers and sifting surfaces. G. C. 
Hurrell. E.P. 185,638, 13.9.21. Adda, to 
174,116 {cf. U.S.P. 1,414,132; J., 1922, 449 a). 

The wire for the filtering or straining surface de- 
scribed in the earlier patent (convolutions of wire 
wound on a squirrel cage) is of cruciform, oblong, 
oval, or other non-circular cross-section, and is 
twisted. A similar effect may be produced by 
cutting a spiral on the wire or by winding a finer 
wire dn an open spiral on the main wire. Either 
form of the special wire may be used alone or alter- 
nating with plain wire. — B, M. V. 

Filier^iyresses; Process for removing solid residues 

from . H. Jung. G.P, 355,483, 2,4.19. 

Addn. to 339,005 (J., 1921, 800 a). 

Solid press-cake contained in the apparatus de- 
scribed in the chief patent is loosen^ by contact 
with a stationary bar, and blown by air out of the 
chambers. — ^L. A. C. 

Vacuum [^evaporatingl apparatus. T. and J. R. 
Ray, Assrs. to Ray Bros. Corp. U.S.P. 1,428,557, 
12.9.22. Appi., 3.12.17. 

The heating drum of a vacuum evaporator is pro- 
vided with end plates each formed with a series of 
openings. The peripheral outer edge of each open- 
ing is inclined, and tubes connecting the plates 
terminate within the ownings below the inclined 
portions. The outer ends of the tubes are bevelled 
to fit these inclined portions.— H. H. 

Liauids; Process for evaporating . A.-G. 

Kummlcr und Matter. G.P. 355,602, 14.4.20. 
Addn. to 347,070 (c/. E.P. 123,716; J., 1920, 
287 a). 

In the process described in the chief patent, the 
vapour introduced directly into the apparatus is 


only compressed to such a degree that it is able to 
overcome the pressure prevaiUng at the exit. 

— L. A. C. 

Cleaning air and other gases; Apparatus for — ^ 

H. N. Edens. U.S.P. 1,428,950, 12.9.22. Appl ' 
20.10.19. 

A CLOSED casing contains a liquid reservoir, and the 
space above the liquid is connected with a device 
for creating a vacuum. The gas is drawn through 
a passageway provided with a return bend below the 
liquid level, and a liquid inlet port is disposed in 
the outer wall of the bend. The discharge end 
the passageway is disposed above the liquid level. 

— H. H. 

Lye solution; Means for regulating and controlling 

the strength of . S. J. Dunkley, Assr. to 

Dunkley Co. U.S.P. 1,429,129, 12.9.22. Appl, 
8 . 8 . 21 . 

The apparatus consists of a main tank connected 
by delivery and return pipes with a mixing tank. 
The delivery pipe is provided with a regulating 
valve, controlled electrically by a hydrometer which 
responds to changes in density of the liquid in the 
main tank. — D. J. N. 

Contact material; Process for cleaning . T. L. 

Briggs, Assr. to General Chemical Co. U.S.P. 

I, 429,222, 19.9.22. Appl., 15.9.20. 

A CATALYST mounted on fibrous material is washed 
with water without disarranging it. — B. M. V. 

Gaseous mixtures; Separation of [by liquefac- 

fion]. P. E. Haynes, Assr. to The Linde Air 
Products Co. U.S.P. 1,429,242, 19.9.22. AnpL 
12.4.19. 

In a process in which a compressed gas mixture is 
expanded with partial liquefaction, the mixture, 
before expansion; is cooled oy heat interchange with 
the liquefied portion and with gases which have 
passed through the expansion stage. — B, M. V. 

Adsorption apparatus for solvent recovery eU. 
R. R. Etter, Assr. to General Electric Co. 
U.S.P. 1,429,856, 19.9.22. Appl., 7.1.21. 

An annular chamber with both concentric walls 
perforated is filled with solid adsorbent material, 
and the vapour-laden gases together with a heating 
medium are passed through radially in cither 
direction. — B. M. V . 

salts; Apparatus for . F. Hornung. 

G.P. 307,594, 22.8.20. 

An inclined drum is divided by partitions into com- 
partmentfi to which salt and washing fluid are 
delivered, and in which an agitator, comprising 
mixing and conveying vanes, is arranged. The 
latter are so shaped that the whole of the salt is not 
withdrawn from the first compartment, a little re- 
maining behind and serving as a filter for the finer 
particles of salt. Washed salt is delivered to a 
bucket conveyor, provided with a partition, so that 
the washing fluid can be supplied to the washing 
plant in counter current to the solution of 
delivered from the apparatus. A heating device 
arranged below the drum enables the apparatus to 
be employed also for dissolving the crude salt. 

— J. S. G. T. 

mur. A. M. Capro. U.S.P. 1,429, 4SS, 19.9.22 
Appl., 19.6.20. 

See E.P. 172,491 of 1920 j J., 1922, 116 A. 

Filtering apparatus. E. W. W. Keene. U.S.P. 

1,429,913, 19.9.22. Appl., 20.4.22. 

See E.P. 179,494 of 1921 ; J., 1922, 490 a. 
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Fluids; Apparatus for measuring, mixing or sepa- 
rating . H. Lies«. E.P. 163,015, 6.5.21. 

Conv., 6.5.20. 

Separating or sorting fragmentary materials hy 

electric conductivity; Apparatus for , 

H. L. A. Schweitzer. E.P. 165,098, 20.6.21. 
Conv., 18.6.20. 

Furnaces; Sealing device for travelling grate . 

Zellstofi-fabrik Waldhof, and A. Schneider. E.P. 
185,974, 8.10.21. 

Ore crusher. B. A. Mitchell. E.P. 186,162, 22.6.21. 

Separating constituents of gaseous mixtures. E.P. 
184,454. See VII. 

Separating mixed gases. G.P. 347,601 and 354,630. 
See VII. 


IIa-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coals; Origin of . E. Donath and A. Liasner. 

Brennstoff-Chein., 1922, 3, 231 — 237. 

The current chemical and geological theories of coal 
formation are critically reviewed. The theory of 
the transformation of wood and peat through 
lignites to ooal and anthracite is being modified. 
Coal is not to be regarded as necessarily derived 
from peat as found in recent deposits and from 
brown coails such as exist now. That the brown 
coals and ooal result from different kinds of 
vegetable matter is a view supported by the authors. 
They accept the Fischer-Schrader theory of the 
formation of coal from lignin (J., 1921, 172 a; 1922, 
207a, 317 a), the cellulose being destroyed by bac- 
terial action, but the theory is r^arded as incom- 
plete in 'ignoring the vegetable anoanimail proteins. 
The proportion of nitrogen in coal is such as to 
imply the existence of considerable quantities of 
these. There is some evidence of the possibility of 
union of protein with cellulosic matter, which would 
then be preserved. The true coals and harder 
lignites have probably passed through a pressure 
distillation process as imitated by Bergius (c/. J,, 
1913, 462).— H. J. H. 

Peat; Artificial drying of , G. Keppeler. 

Brennstoff^hem., 1922, 3, 237—239, 249—254, 

2G2— 269. 

Evaporation of the water from peat by artificial 
heat is impracticable, because the fuel requirement 
exceeds the calorific value of the product. It is 
conceivable that the evaporation might be effected 
ill closed v^sels with the production of steam from 
which an equivalent of power might be obtained, 
but this has not proved feasible in practice. The 
expression of the water is extremely difficult owing 
to the colloidal character of the peat, and the diffi- 
culty seems to increase as the peat ages owing to the 
breaking down of the cell structure which provided 
channels of egress for the water. The author and 
haapke have shown that, given time, which is the 
dominating factor, most of the water can be removed 
from the newer raw i)eat by pressure, but with an 
older specimen not even by prolonged application 
of the highest pressure could the water content 
be reduced bellow 75%. It is improbable that 
uieohanical expression or centrifuging of raw peat 
J’iU prove effective. The removal of water is 
^cilitated by admixture of dry, powdery materials. 
The further dewatering is rendered much easier by 
f'dmixture of peat dried to 10 — 20% of water. By 
this means the bulk of the water can be removed 
from the peat by machines described in' the paper. 
This “ Wet pressing ” ds regarded as the most prorois- 


***£ process. Unsuccessful attempts have been made 
to facilitate the removal of water by addition of 
electrolytes or liquids which have a greater wetting 
power than water. Freezing is effective if moss 
litter IS required hut the product is insu^iently 
coherent for fuel purposes. Similarly the prelimin- 
ary application of heat facilitates siffisequent 
removal of water as in the “ wet carbonising ” pro- 
cess, though this has not eetablished itself in prac- 
tice. Electro-osmose is effective, but owing to the 
small output per unit, has not proved commercially 
feasible. After surveying the whole field of artificial 
methods the author concludes that there is no 
immediate prospect that any will be successful and 
he conciludes that the most promising field is the 
development of mechanical appliances to facilitate 
the winning of peat to be dried in the normal way. 

— H. J. H. 

Distillation gases of solid fuels; Composition of 

. M. Dolch and G. Gerstendorfer. Brenn- 

stoff-Chem., 1922. 3, 225—231. 

An attempt is made to correlate the composition 
of the gas obtained in carbonisation with the 
geological character and age of the coal taken. The 
authors have made a large number of carlwnisation 
tests on coals from Ostrau (German Austria). The 
results are shown grapliically. The oxides of 
carbon, hydrogen, heavy hydrocarbons and tar 
yields fall off as the geological age increases, whilst 
the methane yield increases. The hydrogen content 
of the gas varies inversely with methane content, 
the sum of the two being practically constant. It 
is inferred that the former is a secoiidarv product. 

— H. J. H. 

Carbon monoxide; Catalytic reduction of . G. 

Fester. Brennstoff-Chem., 1922, 3, 244 — 24v. 

An observation by Orlow has been confirmed (c/. o., 
1909, 301), viz., that carbon monoxide when reduced 
at 100® C. by hydrogen in presence of a catalyst of 
nickel and palladium asbestos yields unsaturated 
hydrocarbons and not methane. The catalyst 
rapidly loses its activity. — H. J. H. 

VeiroU for rood vehicles and uircraff. Effect of 
fuel compositwv upon engine j^^rformance. 0. 
Thornveroft. J. Inst Petrol. Tech., 1922, 8, 
376—396. 

In internal combustion engines operating on the 
constant-volume cycle, when the air : fuel ratio is 
that giving complete combustion, with a 5!l com- 
pression, the maximum temperature is about 
2600® C., instead of 3000® C. as calculated, on 
account of dissociation and the increase in the 
specific heat of the gases at high temperatures. 
This loss may be reduced by working with a weaker 
mixture of fuel to air. An infinitely weak mixture 
would give theoretical efficiency. The mixture 
strength cannot be reduced below 80% of normal 
because of difficulties in attaining combustion. 
Maximum efficiency is attained with 85% of normal, 
with benzene vapour as fuel. The ratio betw’een 
experimental efficiency and the air cycle efficiency 
is increased with increased compression ratio, 
because the extent of dissociation is lessened. The 
efficiency of the cycle is practically independent of 
the variation in carbon and hydrogen contents of 
hydrocarbons, for while for carbon dioxide the dis- 
sociation is great at high temperatures, the in- 
crease in specific heat is small, and for w’ater the 
dissociation is small but tho increase in specific 
heat great. These effects balance each other. 
There is steady increase in efficiency with increased 
compression. The rate of increase of efficiency with 
increased compression is actually greater than that 
of the air cycle efficiency. All hydrocarbon fuels 
give the same efficiency at the same compression. 
Power output increases with compression ratio, but 
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less rapidly than fuel efficiency and slightly l^s 
rapidly than the air cycle efficiency. All hydro- ‘ 
carbons give practically the same mean effectiye 
pressure or maximum power at the same compres- 
sion. Detonation and pre-ignition, however, 
prevent the increase of the compression ratio. The 
detonation point of heptane corresponds to a com- 
pression of 3*75:1, and that of ^nsol to a compres- 
sion of 7*1:1. The facility of starting with a 
given petrol is a function of the volatility of the 
first 10 to 20% of distillate. To avoid troubles in 
lubrication the final boiling point of the petrol 
should not be above 220° C. — H. M. 

Ozonides from ‘petroleum. R. Koetschau. Z. 

angew. Chem., 1922, 35, 509 — 513. 

Experiments were made on the action of ozone on 
American petroleum oils. A transformer oil of sp. 
gr. 0*915 and molecular weight (by the freezing 
point method in benzene) 293, yielded 26% of an 
ozonide having a molecular weight of 663. When 
a solution of the ozonide in benzene was left for a 
few hours the molecular weight fell to 606, and 
after two days, to 479. The value 663 corresponds 
closely to the calculated molecular weight of a 
dimeric diozonide, viz., 6^. Many 

American crude oils and lubricating oils contain 
hydrocarbons very rich in carbon, imssessing high 
sp. gr. and high refractive indices, probably 
saturated polycyclic paraffins. The molecular 
weights of mineral oils determined bv the freezing 
point method in camphor are generally lower than 
those determined in benzene. The ozonides from 
Texas and Pennsylvanian spindle oils have a 
characteristic pungent odour. When these oils are 
ozonised the ozonides separate as a flocculent 
whitish precipitate, which gradually changes to a 
red resin at a temperature of 20° C. or over. Oils 
poor in sulphur give more stable ozonides of a 
fighter colour. The curves of ozone absorption are 
very steep at their commencement. The maximum 
increase in weight by absorption of ozone is 
16—17%. The “ white oils ” show no separation of 
ozonides, but a considerable increase in viscosity 
when ozonised. On ozonising a Russian petroleum 
jelly a strong odour of vanilla was developed. 
Tables are given showing the properties of several 
ozonised oils and the distillation tests in uoc'Jto, and 
graphs show the relation of quantity of ozone 
absorbed to time of reaction. A “ splitting 
number’' determined by measuring the acidity of 
an ozonised oil after boiling for half-an-hour with 
water, has been found of utility for the examination 
of transformer oils. Sludge values may be deter- 
mined more rapidly and conveniently with o^ne 
than with oxygen. The value is four to five times 
greater than with the old method, A table is given 
showing the amount of ozone absorbed, the sludge 
value, and the “ splitting number " for a trans- 
former oil for periods of reaction from 40 mins, to 
5 hrs. A standard method of determination of 
sludge value is proposed, and details of the cost of 
ozone production are given, — H. M. 

Acetylene and nitrogen. Garner and Matsuno. 
See Vll. 

Ichthyol. Pepin and Reaubourg. See XX. 

Patents. 

Fuel for briquetting purposes; Method of treating 
. G. Koraarek, Assr. to Malcoilrason Engineer- 
ing and Machine Corp. U.S.P. 1,430,386, 26.9.22. 
Appl., 31.12.20. 

C^AL dust is mixed with a binder, heated in a 
vertical column, and kneaded in the lower part of 
the colnmn. — H. Hg. 


Peat; Proeeu and apparatus for dewatering — ^ 
Nederlandache Veenver working Maatscnappii’ 
G.P. 356,823, 20.1.81. Conv., 10.1.21. 

Pkat is passed continually downwards through a 
vertical shaft furnace so that the hot gases and 
vapours evolved in the lower zone, where the coiii> 
bined water is liberated, pass upwards through th« 
still wet peat and assist in drying it in the upper 
zone of the furnace, thus economising fuel. 

—A. R. P. 

Pulverulent fuels ; Method of and means for bumifig 

. R. S. Walker, Assee, of E. B. Worthing. 

ton. E.P. 166,124, 24.6.21. Conv., 9.7.20. 

A STREAM of pulverised fuel with a partial supply of 
air is directed downwards at a low velocity into a 
combustion chamber. Additional air is admitted to 
the lower part of the chamber, and the fiame reverts 
in an upward direction over an inclined surface on 
which fused ash is deposited. If slag accumulates 
on the lower part of the surface, the fiame is tempo, 
rarily deflected in a downward direction by a jet of 
steam or air, so that the slag flows oS the surface. 
The slag is then washed away by a stream of water 
and escapes from the bottom of the furnace under 
a pivoted door provided with fixed side wings for 
the exclusion of air and sealed with water along its 
bottom edge.— H. Hg. 

Furnaces for fuel in dust or powdered form. 
F. Oertel. E.P. 171,118, 7.11.21. Conv., 6.11.20. 

A JET of pulverised fuel and air enters a combus- 
tion chamber in a vertical direction and tangen- 
tially to the curved roof of the chamber. Due to 
the curvature of the roof end wall of the chamber 
the flame is reverted in a backward direction, and 
ash is separated by centrifugal force. There is nu 
opening for the reception of ash at the base of the 
chamber, and the burning gases are directed over 
this opening and then across the stream of fuel and 
air issuing from the jet. — H. Hg. 

Coke ovens; Recuperative . E. Piron. E.P. 

185,811, 2.6.21. 

Gas is admitted in a downward direction to each 
vertical heating flue of a coke oven through a 
carborundum nozzle at a point below the air inlet. 
Alternating with the heating flues are vertical flues 
up which air passes from the recuperators. The 
tops of all the adjacent heating and air flues are 
interconnected by a horizontal passage. The gas 
nozzles and all the passages for air and products of 
combustion are of large cross-sectional area so that 
increased supplies of gas and air may be drawn 
automatically into any relatively cold flue. The 
recuperator is composed of vertical flues arranged 
in blocks separated by continuous vertical joints, 
Each block is constructed of L-shaped bricks laid in 
opposite directions in alternate courses. — H. Hg. 

Carbonising fuel in vertical retorts. Woodall, 
Duckham and Jones (1920), Ltd., and A. McO. 
Duckham. E.P. 185,461, 3.5.21. 

The temperature of the coke in the lower part of a 
vertical retort to which steam is admitted is main- 
tained by the admission of oxygen together or 
alternately with the steam. The oxygen may m 
diluted with a proportion of nitrogen determined 
by the quality of the gas required. — H. Hg. 

Retort for gas furnaces. G.Horn. U.S.P. 1,429,346, 
19.9.22. Appl., 1.9.21. 

A RETORT for manufacturing gas comprises 
overlapping trough-shaped floor piwes of tm 
breadtn of the whole retort in combinatmn vu 
narrow ceiling pieces, each provided at each 
surface with a groove and placed side by side, abov 
the floor,,so as to form an arched ceiling. 
groups of the ceiling pieces are placed end to cn 
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the ends oi the individual pieces being displaced to 
the extent to which the floor pieces overlap. The 
grooves in the lateral surfaces register with each 
other, and the channel so formed is. filled with 
refractory mortar.— A. R. M. 

Qas producers fand retorts'], J. Healy. E.P. 
185,685, 8.12.51. 

Xab is eliminated from the gas produced in 
generators or retorts by withdrawing the gas 
through conduits which are subjected to the highest 
temperature of the fuel. Gas produced in a 
generator enters the open end of a vertical conduit 
just above the fuel level, passes into a horizontal 
conduit which encircles the not zone of the fuel bed, 
and then into an off-take. The conduits are con- 
structed Of ref-ractory material, provided with 
cleaning doors and sealed pipes for the removal of 
carbon, and so arranged as not to interfere with the 
passage of the fuel.— H. Hg. 

Water gas; Apparatus and process primarily in- 
tended for manufacture of carburetted but 

which may he used for manufacture of other gases 
such as “ ” water gas, methane-hydrogen, 

and producer-gas. E. F. Murray. E.P. 185,887, 
1.7.21. 

Is a gas producer of the type in which a retort is 
mounted above a water-gas generator, operated on 
the usual blow ” and “run” system, the gases 
produced during the blow are burnt in flues around 
the retort, and those produced during the run are 
passed through the fuel contained in the retort. 
k space is formed at the top of the retort for the 
purpose of drying the fuel and distilling off the 
lighter volatile constituents by means of the sensible 
heat of the run ” gas. Such volatile portions are 
passed into carburetting chambers situated so as to 
receive heat from the generator, which serves to 
crack them into i^rmanent gases. If desired, 
additional carburetting material may be introduced 
into the vaporising space at the top of the retort. 
The gases thus fixed pass up through the retort 
together with the “ run ” gases and thence into an 
annular space around the retort, which is exposed 
to the heat of combustion of the “ blow ” gas. In 
this manner all the hydrocarbon vapours of the 
“run” gas are converted into permanent gases. 
Provision is made for alternate up-runs and down- 
uns.— A. R. M. 

to.s producer. A. L. Galusha. TJ.S.P. 1,429,578, 
19.9.22. Appl., 28.5.20. 

fHE fuel ifi deposited on the end of a travelling con- 
veyor which traverses an elongated combustion 
hamber from end to end. The gases which are 
Iriren off by the heat of combustion of a portion of 
he fuel at the delivery end are led off through an 
)iitlet.— A. R. M. 

purificaiion ; Process and apparatus for . 

K. Cox, R. P. Kerr, and E. J. Baty. E.P. 
185,780, 7,4.21. 

hv a modification of the Klaus process for removing 
liydrogen sulphide from gases with recovery of 
sulphur, the temperature of the reaction in the 
intact material is controlled by suitable heat- 
exchanging devices, e.g., zigzag pipes or members 
of cellular or honeycomb form through which steam 
or other fluid at suitable temperature is passed. 
The mass of contact material is divided by the heat^ 
^changing devices into comparatively small sec- 
tions, but the aggregate cross-sectional area 
of the material normal to the direction of the flow 
of the gas is considerable. Thus, the transfer of 
in conjunction with tie heat of reaction, main- 
a uniform temperature throughout, sufficiently 
to ensure that the free sulphur is carried 


forward to condensers or receptacles, liie gas 
outlet passage may be kept at such a temperature 
as to prevent the deposition of sulphur therein by 
jacketing it with the fluid used to maintain the 
temperature of the reaction. A great reduction in 
the size of plant required for purification of a given 
ydutiM of gas as compared with the usual method 
is claimed. — A. R. M. 

Natural gas ‘Process of treating and product 

thereof. M. E. Thompson, Asst, to Carbide and 
Carbon Chemicals Corp. U.S.P. 1,429,175, 
12.9.22. Appl., 29.8,21. 

A LIQUID of predetermined vapour pressure is 
obtained from a mixture of natural gas hydro- 
carbons by first separating from the mixture a frac- 
tion having a higher vapour pressure than that 
desired and then rectifying this fraction to produce 
vaporous and liquid portions, the rectification being 
so conducted that not more than one hydrocarbon 
of the fraction will occur in substantial quantity 
in both the Mguid and the vaporous portions. 
Gasoline having a density not less than 87° B. (sp. 
gr, 0*645) and a vapour tension not substantially 
greater than 12 lb. at 100° F. (88° C.) can thus be 
recovered. — T. A. S. 

Hydrocarbons or other oils; Apparatus for cracking 

. A. A. F. M. Seigle. E.P. 185,140, 24.2.21. 

Hydrocabbom oil is vaporised at 650° C. and a 
pressure of 12 hectogrammes per sq. cm. (about 
17 lb. per sq. in.) in a tube. This tube is packed 
with aluminium and iron turnings, the portions 
packed with aluminium being heated only to 450° 0. 
The vapours are then expanded and cooled in 
chambers packed with metal turnings. Iron turn- 
ings are active at 650° C., aluminium at 4^° C., 
copper at 300° — 600° C., and ferroikickel at 200° — 
350° C. The expansion chambers are maintained 
at the desired temperatures by jacketing with water 
boiling under the necessary pressure. Two expan- 
sion chambers are used, one working at 260° C. and 
the other at 160° C. Some heavy oil condenses in 
the expansion vessels and is withdrawn from the 
bottom. The vapours enter the first expansion 
chamber at the temperature and pressure at which 
they leave the vaporising tube and leave the 
chamber at about 260° C. and 4 hg. per sq. cm. 
(about 5*7 lb. per sq. in.). They are then again com- 
pressed and enter the second chamber at 300° C. and 
9 hg. per sq. cm. (about 12'7 lb. per sq. in.), leaving 
at 160° C. and 2 or 3 hg. per sq. cm. (2*8-— 4*3 Ih. 
per sq. in.). The products of the apparatus are rich 
gas, li^t hydrocarbons, and heavy oils suitable for 
use as lubricants. The quantity of light hydro-, 
carbon can be increased by using suitable catalysts 
in the second expansion chamber and re-passing 
through it some of the rich gas along with hydr<^ 
gen. The apparatus is designed to work on oil 
not boiling below 200°— 250° C.— T. A. S. 

Cracked petroleum oils and process and apparatus 
for producing same. L. W. Goold. From Uni- 
versal Oil Products Co. E.P. 185,439, 11.3.21. 
On. is cracked at .a temperature^ lower than 875° P. 
(470° C.) and a pressure of 135 lb. per sq, in. by 
being circulated dn a system consisting of a heating 
ooil about 400 ft, long, built up from 20-ft. sections 
of 4-in. pipe, and an expansion chamber made up of 
four 20-ft. sections of 10-iu. pipe. Any deposition of 
carbon takes place in the expansion chamber, which 
is readily accessible for cleaning. The vapours 
from the expansion chamber are led off to a de- 
phlegmator and any reflux condensate is taken 
back to the heating coil. Working on crude oil 
residues, a pressure distillate k obtained having a 
lo^er percentage of unsaturated hydrooarbons than 
I the charging stock and containing not less than 15 % 

[ each of gasoline and kerosene. — ^T. A. S. 
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Oil-cracking process and apparatus therefor. C. A. 

Jensen. From J. A. Stone. E.P. 185,624,27.8.21. 
Thb apparatus oonsdsts of two concentric cylinders 
packed with catalytic absorbent or spreading 
material. Oil is cracked in the inner cylinder, the 
outer cylinder being gas-fired for heating purposes. 
When the inner cylinder ceases to operate owing to 
deposition of carbon etc., the oil to he cracked is 
introduced into the outer cylinder and the inner 
cylinder is fired for heating purposes. The appa- 
ratus can be made to work with or without pressure. 
Suitable catalytic materials are cast-iron or nickel 
or porous fireclay or fuller’s earth. Efiicient double- 
phase cracking is claimed. — T. A. S. 

Cracking hydrocarhons Process of and app^atus 

for . F. G. Niece. F.P. 185,632, 7.9.21. 

Heavy oil is cracked by passing it through midten 
metal under pressure. The mctail, e.p., lead, is 
contained in a long vertical tube, and preheated ml 
is introduced at the bottom. The vapours from the 
apparatus are condensed under pressure and any 
uncondensable gases arc returned to the lower por- 
tion of the cracking apparatus and passed through 
the molten metal along with the oil under tre^ 
meut. Distribution of the oil and vapours in the 
molten metal is brought about by mean^of 

Oil-topping plant. B. Gallsworthy. U.S.P. 

1,428,169, 5.9.22. Appl., 14.7.19. 

Hot flue gases are passed through coils arranged in 
a still. Oil is sprayed on to the upper coils and 
caused to drip on to the lower ones by means of 
baffles. The outlet for unvaporised oil is arranged 
so that the bottom coil is continually immer^d.^ 

Dehydrator [; Electrical for oil emulsions]. 

W Meredith, Aasr. to Petroleum Rectifying Co. 
U.S.P. 1,428,178, 5.9.22. Appl., 28.10.20. 

An emulsion is treated in a vessel divided into upper 
and lower compartments by a dielectric diaphragni 
through which an electrode passes. The electrode 
is insulated in the upper compartment by an ordi- 
nary dnsulator and ailso by dehydrated oil. Ine 
emulsion is dehydrated in the lower compartment 
by a hi^-potcntial discharge between the electrode 
and the walls of the vessel. — T. A. S. 

Emulsions of petroleum; .Apparatus /or trmtmg 
natural— — . W. S. Barnickel. U.S.P. 1,428,204, 
5.9.22. Appl., 5.8.18. 

The emulsion and a treating fluid are pumpeil 
together through a steam-heated conduit to a 
settling tank. The mixture is agitated during its 
passage through the conduit. ^T. A. S. 


Oils; Oil-converting process and apparatus for 
conversion and transformation of - — . J. D. 
Adams, Assr. to The Texas Co. U.S.P. 

1,428,311-2, 5.9.22. Appl., 25.6.18. 

(a) Hot high-boiling hydrocarbons are sprayed by 
means of superheated steam into a chamber, the 
steam being heated to a temperature sufflcient to 
crack the oQ. The heavy residues are collected in 
the bottom of the chamber and the evolved lifter 
vapours are’ withdrawn from the upper portion. 

(b) Hot oilis'kptayed along with superheat^ steam 
into an ^pansion device consisting of spaced 
chambers with a communicating passage, the 
.passage being heated. The cracked vapours are 
removed through a condenser. The apparatus is 
Biaintained at a pressure higher than atn^j^rm. 


Hydrocarbon oils; Apparatus for and method of 

cracking “. F. T. Manley, Assr. to The Texas 

Co. U.S.P. 1,428, m-g, 6.9.22. Appl., 10.10.17. 
(a) On. is cracked by heating in a vertical still 
under pressure. Fresh oil is introduced into the 
bottom portion of the still, which is kept cold. The 
vapours evolved are passed through a dephlegmator, 
the heavy portions being returned to the bottom 
of the still with the fresh oil. (a) Hydrocarbon 
oils of comparatively low boiling point are brought 
in contact with a body of hydrocarbon oil of higher 
boiling point, of considerable length relative to ita 
width and heated to a temperature sufficiently high 
to crack the lower-boiling oil. The vapours of the 
lower-boiling oil are caused to pass along the sur- 
face of the higher-boiling oil, and overheating is 
prevented. — T. A. S. 

Hydrocarbons from oil shale; Process and apparahs 

for recovery of . C. W. Thompson. U.S.P, 

1,428,458, 5.9.22. Appl., 15.9.19. 

The shale is heated by external means to 
remove gasoline and light oils, which are collected 
separately. It is then further heated to vaporise 
the heavy hydrocarbons, and the vapours evolved 
are used to preheat cold shale prior to the first 
heat treatment. — T. A. S. 

Compounds preferably of a hydrocarbon nature; 
Method and apparatus for treating or convert- 

inn , w. J. Knox, Assr. to E. D. Warren, 

U.S.P. 1,428,641, 12.9.22. Appl., 24.3,19. 
Hydrocarbon vapours are cracked by heating to a 
high temperature. The hot cracked gases before 
condensation are passed over tlie surface of oil to 
preheat it and remove low-boiling constHu^ts^ 

Liquid fuel; Method of forming a A. Hayes, 

Assr. to U.S. Industrial Alcohol Co. U.S.P, 
1,428,885, 12.9.22. Appl., 5.6.19. 

A MiXTORE consisting mainly of heavy hydrocarbon 
oil and alcohol and containing small proportions ot 
lio-ht hydrocarbon and ether is converted into a 
fuel of a non-stratifying character by vaporising 
it and passing the vapours through a finely divided 
, zinc or nickel catalyst maintained at a temperature 
, below about 300° C. — T. A. S, 

Hydrocarbons and their derivatives; Process jot 

making by heating coal or hydrocarbons u'il« 

hydrogen. S. Ldfller. G.P. 303,332, 1.4.15. 
Before beinff introduced into the reaction vessel 
’ the hydrogen and the substances to be hydrogenated 
, are both lioated in heat-interchangers to a tem- 
‘ perature just below that required for the reaction. 
* solid siib.stances being finely powdered and miwd 
“ with liquid reagents. The overheating ot tne 
reacting substances and of the walls of the reaction 
vessel is in this way avoided. — ^H. C. R. 


Naphtkasulphonic acids; Extraction of U"' 
duced in the refining of mineral oils w»to ’ 
Oelwerke Stern-Sonneborn A.-G. G.P. 310,™, 
13.2.14. 

Mineral oils or petroleum distillates, after purl icn 
tiou by treatment with concentrated or tuDiU j 
sulphuric acid and subsequent removal of the ai 
tar, are washed with a mixture of alcohol 
aqueous sodium hydroxide. A volatile liquid sol 
in water, such as methyl alcohol, ethyl ‘*1'*“."'' , 
acetone, is added to the lower layer of wash-liqtf ' 
and, after removing the mineral oil 
from the solution, the volatile liquid is separa 
by distiUation, and naphthasulphonic acids 
precipitated from the residue by the addition 
acids. — ^L. A. C. 
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Sludge actde [from oil refining] ; Method of treat- 
ing . 1. Hecheobleikner and T. 0. Oliver, 

Aasre. to Chemical Construction U 8 P 

1,429,140, 12.9.22. Appl., 7.1.22. 

Sludge acids or separated sludge acids are pre- 
heated, without concentration, to drive off the 
volatile impurities and then concentrated by 
further heating. — T. A. S. 


Cohe; Plant for separating — — from waste fuel 
and residues. W. Weber, Assr. to Weber u. Co. 
Ges. fiir Bergbam Industrie und Bahnbau. 
U.S.P. 1,429,987, 2d.9.22. Appl., 27.12.20. 

See E.P. 155,269 of 1920; J., 1921, 837 a. 


Coke-oven; By-product with sole firing. Sole- 

heated coke oven. B. Zwillineer TT S P 
1,428,621-2, 12.9.22. Appl., 22.3.197 and 24.2.^! 
See E.P. 172,739 of 1920; J., 1922, 130 a. 


Coke-oven wall. 0. Piette, Assr. to Belgian 
American Coke Ovens Corp. U.S.P. 1,429 252 
19.9.22. Appl., 6.11.18. 

See E.P. 120,201 of 1918; J., 1919, 808 a. 


Gas generate and retort apparatus; Combinec 

. Combined vertical retort and gas-generato-. 

apparatus. G. P. Lewis. U.S.P. 1,430,452-3 
26.9.22. Appl., 13.2.22. 


See E.P. 
362 A. 


177,5.56 and 177,559 of 1920; J., 1922, 


Dehydrator [for petroleum emulsions]. 
Harris, Assr. to Petroleum Rectifying Co. 
1,430,300, 26.9.22. Appl,, 7.9.20. 

See E.P. 175,352 of 1920; J., 1922, 244 a. 


F. W. 
U.S.P. 


Gas producers [; Fuel rakes of 1. 

E.P. 185,980, 15.6.21. 


W. Climie. 


Befrigeration process and machine. E.P. 185,607. 
See 1. 

4 

Sulphur from spent gas-purifying material. G.P 
337,033. See VII. 


about 5 times its weight of anthracene or similar 
coal tar oil and heated to about 300° C. An alkali 
may be added to combine with the acids produced, 
or a mineral acid may be used if the raw material 
contains nitrogen. The mixture is stirred and the 
volatile products are passed into a condenser. The 
insoluble residue is separated from the tar by 
filtration. Acetic acid, methyl alcohol, creosote 
etc., are recovered from the filtrate, and there re- 
mains a pitch-like residue soluble in tar oils 

-H. Hg. 

Itetorts for the distillation of coed and other ear- 
bormceous substances. Low Temperature Carboni- 
sation, Ltd., Low Temperature Construction 
Ltd., and T. M. Davidson. E.P. 185,778 
21.3.21. 

The plates mounted centrally within a vertical re- 
tort as de-scribed in E.P. 161,608 (J., 1921, 380 a) 
are pivoted on a spindle at the top of the retort. 
There are transverse flanges on the inner faces of 
the plates which abut one against the other and 
keep the plates spaced apart during the carbonisa- 
tion period. Upon rotation of the spindle through 
90° the plates move away from the carbonised 
charge, one in an upward direction and one in a 
downward direction. The spindle may take the 
form of a pivoted beam so shaped as to prevent the 
entry of fuel to the space between the plates while 
the retort is being charged. — H. Hg. 

Low temperature carbonisation; System of . 

J. A. Yeadon. E.P. 185,684, 5.12.21. 

Powdered coal is fed into, and coke discharged 
from, a vertical retort through horizontal cylinders 
as described in E.P. 114,971 (J., 1918, 295 a). The 
charging cylinder is heated on its underside by 
steam or by waste heat from the retort setting, 
and at its outlet end a rotary distributor is fitted to 
cause the coal to descend the retort in a fine spray. 
The coal is healed to 400° — 700° 0. in the retort, 
which is of oblong cross-section and provided with 
internal corrugations as described in E.P. 127,986 
(J., 1919, 565 a). The discharge cylinder is water- 
jacketed. — H. Hg. 


IIb,-DEST»UCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Activated carbon; Suitability of different coah 
and vegetable matter for the preparation of 

. F. Fischer, H. Schrader, and K. Zerbe. 

Brennstoff-Chem.j 1922, 3, 241 — 244. 

The wash oil process in practice may still leave 
one-third of the benzol in the gas, but the use of 
activated carbon, though more effective, is too 
costly and the working life too short. Various raw 
materials have been examined to see if supplies 
can be obtained so cheaply as to permit the dis- 
carding of the carbon after the activity has been 
impaired, e.g.. by deposition of tar. A variety 
of vegetable substances and coals were examined 
out only the lignites yielded a product comparable 
^ith that obtained from cellulose. The activity of 
the lignite coke could be improved by pressure 
extraction of the raw material with benzene. 
Alexandria lignite carbonised at 800® C. in steam 
yielded a coke capable of absorbing from air 
saturated with benzeno 22*1% of its weight as com- 
pared with 25*3% for charcoal from ceUnlose. 

— H. J. H. 

Patents. 

Ttissolution of wood and other cellyIose’‘Containino 
materials of vegetable origin; Process for the 

Riitgerswerk© A.-Q., and H, Teichmann. 

E.P. 160,467, 4.3.21. Conv., 17.3.20. 

Wood in the form of dust or shavings is mixed with 


Carbon for hardening steel and iron; Process fpr 

obtaining extracts and from nitrogenous 

organic matter. M. Lindner. G.P. 357, 2S6, 
11.9.20. Addn. to 287,665 (J., 1916, 258). 

The process of heating the organic matter in an 
autoclave under pressure is carried out in the 
presence of oxygen and carbon dioxide. The yield 
of extr.act is in this way considerably increased, the 
ratio of extract to carbon being 60l40 instead of 
20’80 as in the earlier process. — H. O. R. 

Gas-tight seals or closures between metals and 

vitreous materials Iquartz']; Production of . 

The Silica Syndicate, Ltd., and F. Reynolds. 
E.P. 185,952, 7.9.21. 

Two or more wires are passed through separate 
holes in a cylinder or plug of vitreous material, 
such as quartz or silica glass, the cylinder or plug 
is fused into an enveloping tube of quartz or silica 
glass, and the seal completed with lead in accord- 
ance with E.P. 23,854 of 1913 (J., 1914, 571). 

— J. S, G. T. 

Incandescence bodies; Production of from 

tungsten. Bergmann-Elektrizitats-Werke A.-G. 
G.P. 355,335, 14.11.12. 

In manufacturing incandescence bodies by com- 
pressing and heating coarse tun^ten powder, finely 
crystalline tungsten powder is added in place of 
the usual organic binders, thereby facilitating the 
sintering of the compressed mass. — L. A. 0, 
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Betorts for diiiillation [of bitumifioiM motertaU], 
Deutsche Fetr<^nm X.-G., S. Kacser, sad E. 
Bauer. E.P. 165,724, 23.6.h. Conr., 3.7.20. 

Ss* G.P. 350,572 of 1920; J., 1922, 456 a. 


m.-TAB AND TAB PBODDCTS. 

Phenols of low-temperafure tars, A. Weiadel. 
Bronnstoff-Chem., 1922^ 3, 245—249. {Cf. J., 
1920, 150 a, 151a.) 

Thb tar acids from low-temperature tar produced 
in the Dellwik-FIeischer ** Trigas ** proc^ have 
been examined with a view to their identification. 
The tar acids were separated and fractionated with- 
in close limits. The carbon and hydrogen contents 
of these fractions were compared with the figures 
for known phenols. The low hydrogen contents 
point to the presence of unsaturated and polyhydric 
phenols. An alternative method was the deter- 
mination of the molecular weights of the phenol 
acetic esters, which gave confirmatory results. 
/S-Naphthol was identified. — H. J. H. 

Pyridine; Test for , F. Lchner. Chem.-Zeit., 

1922, 46, 877. 

If a few drops of aniline are added to a solution of 
pyridine containing water and a trace of fresMy 
prepared cyanogen bromide, a red colour is imme- 
diately obtained and crystals of o-anilidophenyl- 
dihydropyridine bromide separate. Pyridine can be 
thus detected at a dilution of 1;350,000. — H. C. R. 

Active carbon, Fischer and others, IIb. 
Aniline arsenates. Paternb. See XX. 

Pyridine. Spacu. See XXIII. 

Patents. 

Anthraqainone ; Purification of . H. F. Lewis, 

Assr. to National. Aniline and Chemical Co., Inc. 
U.S.P. 1,429,514, 19.9.22. Appl., 22.12.20. 
Crude anthraquinon© is purified by crystallisation 
from comercial o-dichlorobenzene. — L. A. C. 

Phenols and the like; Method of Tnanufacturing 

5 . R. Pocius. U.S.P. 1,430,184, 26.9.22. 

Appl., 17.7.20. 

In the manufacture of compounds containing the 
hydroxyl group, e.g., phenols, by fusing other com- 
pounds with a quantity of a nydroxide in excess of 
that required for the reaction, the liquor contain- 
ing the excess hydroxide is concentrated for use in 
further fusions. — L. A. C. 

IV.-COLOURING HATTEBS AND DYES. 

Pkenanthraquinone : Dyes derived from , 1. 

Pkenanthranaphthazines. A. C. Sircar and 8. 
Dutt. Trans. Chem. Soc., 1922, 121, 1944—1951. 
Nitbo- and bromo-substituted phenanthraquinones, 
condensed with 1.2'nsphthylenediamine and its 
5-sulphonic acid in glacial acetic acid solution, give 
a series of azine dyes which dye yellow shades on 
wool, li^t in the case of the bromo- and deeper 
in that of the nitro-derivatives. Condensation of 
1.2-naphthylenediamin6 with amino- and hydro:^- 
substitul^ phenantbraquiuones gives azines, in- 
soluble in water, but soluble in organic solvents, 
which dye wool from acid baths in shades varying 
from li^t yellow to dark brown, ^ey are chars^ 
terised by high melting point, sparing solubility in 
oi^nio solveots, wefi-develop^ tinctorial pro- 
perties, and s^bility to oxidising agents. The 
dyeing properties of dihydroxydihydrophenanthra- 
naphwaaines are unsatisfactory. Ullmann^s 
reaction for the renlacement nf brn-miitA atoms by 


aniline groups (Ber., 1901, 34, 2174) can be applied 
in the phenanthraquinone series. The aniUno 
derivatives so obtained in general dye blue shades, 
while the corresponding azinea without the anilino 
group dye redder tiiades. 2.7-Diauilinophenanthrar 
naphthazine, 

\x/ 

and the 4-nitro-5-anilino-. dinitroanilino- and nitro- 
dianilino-phenanthranapnthazines prepared in this 
way dye wool in full shades ranging from olive 
green to bottle green. They are insoluble in water 
and nearly so in organic solvents. The intro, 
duction of sulphonic groups into the azine molecule 
gives sodium salts, soluble in water, which dye wool 
from an alkaline oath in brown to maroon shades, 
the shade being deeper than is obtained with the 
unsulphonated compound.— P. V. M. 


Phenanthraquinone; Dyes derived from . 11. 

Naphthafiavinduhnes. S. Butt. Trans. Chem. 
Soc., 1922, 121, 1951—1965. 
2.7-Dibbomonafhthafl.avinduline (see formula) 


Br 



Cl Br 


and the 2.7-dianilino-, 3-bromo-, 3-anilino-, 2.7-di* 
nitro-, 4.5-dinitro-, 2-nitro-, 4-nitro--, 2.7-diamino*, 

4.5- diamino-, 2-amiDO, 4-amino-, 2.7-dibvdroxy-, 

4.5- dihydroxy-, 3-hydroxy-, 4-hydroxy-, dibromo* 
nitro- and bromodinitro-naphth^avindulines, pre* 
pared in most cases by condensing the corresponding 
phenanthraquinone derivatives in acetic acid and 
nitric acid solution with phenyl-l-«mino-jS-naphtby]- 
amine, exhibit dyeing properties in general much 
better than those of the corresponding phenanthra- 
naphthazines {cf. supra). Freshly prepared, they 
dye wool evenly from an acid bath. They are diffi- 
cultly crystalline, and are decomposed with diffi- 
culty by fuming nitric acid; they dissolve in con- 
centrated sulphuric acid with a brown colour. 

— P. V. M. 


Bed sulphide dyes: Attempts to ptepare 

E. R. Watson ana S. Dutt. Trans. Chem. Soc., 
1922, 121, 1939—1943. 

Attbuptb to prepare red sulphide dyes of the azine, 
oxazine, phthalein. nitroso, and acridine series 
failed . 2 - Amino - 8 - thiol - 10 - phenylphenazonium 
hydroxide. 




/«— V, 

‘\n(C.H.)(OH)/ 


C,H,.SH, 


gives dull violet shades sensitive to acids and 
alkalis ; 9-dimetbylamino-2-thiol-3-phenoxazoiie, 




gives light indigo-blue shades, and a product 
(2.8-diamino-3.7-dithiolacridine?), prepared by 
boiling 2.2'.4.4'-tetra-ainino-6.5'-dithiofdipheii3'i- 
methane, CH,|X1,H,(NH,),.SH],, with ferric 
chloride and hydrochloric acid, gave light brown 
shades on cotton. Dithiolfluorescein, obtained by 
condensation of thiofluorescein and phtbalio anhy- 
dride, and possibly identical with the compound 
previously prepared by Maki (J., 1921, 143 a) fr?™ 
fluorescein and sodium sulphide, and dinitrosotbiol- 
reaorcinol are soluble in sodium sulphide but hare 
no affinity for cotton. — P. V. M. 
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Cohaltammine salts of the nitro-dyes. Researches 
on residual affinity and co-ordination. IX. 
G. T. Morgan and H. J. S. King. Chem. Soc. 
Trans., 1922, 121, 172a— 1729. 

Unlxkb the mordant dyestuffa of the quinoneoxime, 
iilizarin, and hydroxyazo aeries, the snbstantiTe 
nitro-dy^tuffs do not furnish chelate groups^ each* 
capable of reacting as two associating units in the 
co'Ordination sphere of the cobaltic atom. This 
behaviour of the nitro-d^estuffs may he assigned to 
a lack of residual affinity in the nitro groups as 
regards cobalt, or it may be taken as corroborative 
eridence of the p-quinonoid configuration of 
these substances, hexammino-cobaltic picrate, for 
example, being formulated 



[Co(NHA] 


A number of cohaltammine compounds of picric 
acid, dipicrylamine, 2.4 - dinitro * a - naphthol 
(Naphthol Yellow N), and 2.4-dinitro«a-naphthol-7- 
sulpnonic acid (Naphthol Yellow S) were prepared 
ana are described. The cohaltammine picrates were 
crystalline compounds, sparingly soluble in cold 
water to yellow solutions, undergoing partial hydro- 
lysis on warming. The dipicrylamine salts were red 
non-cryst^lisable solids, somewhat more soluble in 
water than the oobaltammine salts of other nitro- 
dyestuffs. The cohaltammine salts of Naphthol 
Yellow N were forg^ed as pasty non-crystalline pre- 
cipitates, brick red dn colour when dry. Only 
dicobaltammine salts of Naphthol Yellow S could 
be obtained. They were orange, crystalline 
hydrated compounds, sparingly soluble in water. 


B'iffron. Guerbet. Set XX. 

Eeduetions with cadmium, in analysis. Treadwell 
and others. See XXIII. 

Patents. 

2.3-HydroiynapAf/ioic acid arylides; Manufacture 

of s^pKonic acids of . Farbw. vorm. Meister, 

Lucius, und Bruning. E.P. 183,428, 23.5.22. 
Conv., 19.7.21, 

By heating with sulphuric acid monohydrate for a 
short time to 90° C. the aryilamides of 2.3-hydroxy- 
naphthoic acid are converted into sulphon-ic acids 
which are valuable as dyestuff intermediates. The 
acids are Id^t grey powders; the eolutions in hot 
water sometimes solidify to a jelly on cooling. Hie 
alkali salts are solubde in water to a faint yellow 
solution. — G. F. M. 

Jriarylmethane colouring matters; Manufacture of 

new . British Dyestuffs Corp., Ltd., A, G. 

Green, K. fi, Saunders, and S. C. Bate. E.P. 
185,612, 17.8.21. , 

New triarylmethane dyestuffs containing an oxy- 
s-lkyl group attached to nitrogen are obtained by 
condensing Michler’s ketone or Michler’s hydrol 
with a hydroxyalkylarylamine, a dihydroxyalkyl- 
arylamine, a hydroxyalkylalkylarylamine, or a bydr- 
oxyalkylaralkylarylamine, and in the case of the 
hydrol oxidising the leuco compound first produced 
to the dyestuff in tlie usual way. Exam^e, The 
hy(kochlaffide of hydroxyethyl - tetramethyl - tri- 
aminonaphthyldiphenylcaAiinol, 

[(CH,).N.oX].:0:0„H •NHC10,H*OH 
is obtained by adding 23 pts. of oxjrethyl-a-napbthyl- 
amine to the product oi the action of 20 pts. of 
phosphorus oxychloride on 30 pts. of tetramethyl- 
diaminodiphenyl ketone (Kichler’s ketone) in 
presence of toluene as diluent. The dyestuff 
crystaUiaea on cooling in green crystals which have 
the same properties as Victoria Blue R, except that 


the solubility is much greater. The hydrochloride 
of tetramethyl - dihydroxyethyltriaminotriphe^l- 
carbinol [(OH,)^.C,H,:j,O:C.H*:NfCl)(O,^.0H)„ 
prepared from Michler’s nydrol and dihydroxyethyl- 
aniline, and oxidation of the leuco compound with 
lead peroxide, is a coppery powder which dyes 
tannin-mordanted cotton bright purple shad^. 
Other shades of purple are obtained by substituting 
monohydroxyethylaniline, dihydroxyethyl-o-tolnid- 
ine, etc., for the dibydroxyethylaniline above. 

— G. F. M. 


Direct cotton dyestuffs; Manufactv.re of . 

British Dyestuffs Corp., Ltd., J. Baddiley, J. B. 
Payman, and E. G. Baiubridge. E.P. 186,880, 
28.6.21. 

PvaAZOLONB dyestuffs containing two arylbenzo- 
thiazole residues and capable of dyeing nnmor- 
danted cotton in shades fast to light, wasning, and 
ironing, are produced by interaction between 
2 mols. of a thiazolehydrazme and 1 mol. of dioxy- 
tartaric acid or alternatively by reaction between 
1 mol. of a thiazolehydrazine and 1 mol. of ethyl 
acetoacetate or oxalacetate, the pyrazolone thus 
formed being subsequently coupled with a diazotised 
thiazole. For example, a dyestuff of the formula 


Nn:C,<^SO.hNn*N:C*CH, 

_/ / V _!_/ 1 ! / 

\^/ C0-CH-N:N 





is* formed by the following method. To 835 pts. of 
the hydrazine compound obtained from dehydro- 
thiotoluidinemonosulphonic acid suspended in 
w'ater and neutralised with soda ash are added 
160 pts. of sodium acetate and 140 pts. of aceto- 
acetic ester, the mixture is boiled under a reffux 
condenser for 8 hrs., and acidified; the pyrazolone 
thus obtained (401 pts.) is coupled with the diazo 
compound from 343 pts. of dehydrothiotoluidine- 
sulphonic acid and the dye salted out. — A. J. H. 


Safranines; Pres>aration of anthraquinonyl deriva- 
tives of . Akt.-Ges. fiir Aniln-Fabr. G.P. 

355,491, 13.8.19. 

Aposapkaninb derivatives are treated with amino- 
anthraquinones in the presence of alkalis, and, if 
necessary, the dyestuffs produced thereby are 
sulphonated, yielding acid dyestuffs which dye wool 
from a hydrosulphite vat. The condensation pro- 
duct obtained by heating dimethylisorosinduline 
chloride, prepared from nitrosodimethylaniline and 
^phenyiaminonaphthalene, with 2-aminoanthra- 
quinone and sodium hydroxide in the presence of 
nitrobenzene, is treated with fuming sulphuric acid, 
yielding a dyestuff which gives blue shades on wool 
from a vat. A similar dyestuff is obtained by con- 
densing 2-aminoanthraquinone with isorosinduline, 
which is prepared from 2-phenyIaminonaphthaleTie 
and l-amino-4-diethyIaminobenzeno-2-8ulphonic 
acid. — L. A. C. 

Vat dyestuff of the anihraqvinone series; Prepara- 
tion of a blue . E. Kopetschni. G.P. 

a56,922, 1.5.14. 

1-Mercapto-2-aminoanthraquinone or the corre- 
sponding disulphide is heated with a substance 
capable of removing sulphur, e.g., with copper 
powder in the presence of naphthalene, yielding 
N-dihydro-1.2.2'.l -anthraquinoneazine. — L. A. C. 


V.-FIBBES ; TEXTILES; CELLULOSE; 
PAPER. 

Fiax and kindred fiires. Method for distinguish- 
ing flax from hemp. G. R. Nodder. J. Textile 
Inst., 1922, 13, 161—171. 

Thb fibrillar structure of the fibres is brought into 
prominence by mounting in a strong solution of 
calcium chloride which has been slightly tinted with 
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iodine. The fibre thus softened is then squeezed by 
prising the coTer glass carefully with a scalpel 
while under observation under the microscope. The 
various growth-layers of the cell wall thus become 
widely separated and distinctly visible. The fibrils 
of the OBter layers of the flax and ramie fibres are 
observed io form a lef'^handed spiral, while the 
libnls of the hemp and jute fibres are arranged in 
rigl^handed spirals. Based on thia difference a 
method for distinguishing between flax and hemp 
fibres, at any stage of manufacture or purification, 
18 ^ proposed. The material is cut up into short 
pieces and steeped for some minutes in warm water. 
Single fibres are picked out with a pair of forceps 
and held over a hotrplate against a dark back- 
ground. During the wetting the fibres have under- 
gone a rapid twisting movement in accordance with 
their characteristic fibrillar arrangement, and when 
they are held at one end while drying this twisting 
movement is reversed. If the wet fibre be held with 
the free end pointing towards the observer, flax and 
ramie fibres describe a clockwise twisting movement 
when drying, whereas hemp and jute fibres always 
move in the anti-clockwise direction. This spiral 
structure of the component fibres may be assumed 
to have an important influence on the properties of 
twisted yarns in textile practice. — J. F. B. 

Cellulons; Aerobic decomposition of hy mould 

fungi. N, I, Kosin. Nachr. Phys.-Chem. 
Lomonossow-Ges. Moskau, 1921, 2, 57 — ^98. Chem. 
Zentr., 1922, 93, III., 874. 

Mould fungi, particularly Cladosporiumy are 
capable of attacking cellulose in the presence of air 
and mineral nutrient salts, with the primary forma- 
tion of a hexose which is subsequently converted into 
carbon dioxide. In the course of 2^ days, of 
the cefllulose was thus destroyed. Saccharification 
takes place under the agency of an enzyme which 
has been isolated. ^ A similar destruction of cellu- 
lose takes place in nature during the summer 
months and sugar is produced.— J. F. B. 

Fine oil. Sandqvist. See Sill. 

Paiknts. 

Impregnation of textile fahricy paper, etc. L 
Ubbelohde. G.P. 316,099, 11.8.17. Addn. to 
303,324 (J., 1922, 704.4). 

The fabric is soaked in solutions of humic acid and 
other substances extracted from, peat or lignite by 
means of alkahs, and is ihen treated with a pre- 
cipitating agent such as alum or ferric sulphate. 

— H. C. R. 

Mixed fibre textile goods; Frodvetion of . A. G. 

Bloxam. From Technochemia A.-G. E.P. 
185,238, 4.6.21. 

A MIXED textile material which appears to contain 
one kind of fibre only, even when dyed, is made by 
spinning a mixture of animal fibres, e.g,, wool 
slivers, treated as described in E.P. 183,249 and 
183 270 (c/. U.S.P. 1,389,274-5; J., 1921, 765 a) 
with combed artificial ceMulose fibres of any degree 
of fineness in the ratio, for example, of 1;2. 

— D. J. N. 

Fur and wool; Process for protecting from 

moth and other insects. Vereinigte Chem. Fabr. 
J. Norden und Co. G.P. 357,063, 25.10.21. 
Anialal fibres are protected from moth etc. by 
tieatment with the vapour of a-tetralon (o-tetra- 
hydronaphthaleneketone) or mixtures of this with 
other suitable substances. The protective effect of 
a-tetralon is more lasting than that of chlorinated 
aromatic compounds, since it is less volatile. 
o-Tetralon is obtainable as an emulsion in soft soap 
or in the form of a powder, pellets or tablets. 


Paper and fabrics may he treated with solutions of 
a-tetralon in petroleum spirit of high boiling point 

—A. J. H 


Viscose; Preliminary treatment of cellulose intended 

for the manufacture of . W. Cross. Froin 

Teclmocliemia A.-G. E.P. 185,433, 4.3.21 


Bleached or unbleached sulphite or soda wood pu'In 
18 treated with 0‘5% hydrochloric acid at lOO*^ 
or with 2% hydrochloric acid at 80® C., or 
hydrochloric ac^ at 40®— .50® C., or with 0 27 
sulphuric acid in a closed vessel under a steam 
pressure of 0‘5 atm. for several hours. The digested 
cellulo^ is washed free from acid and transformed 
into viscose by treatment with only 30—^0% of the 
quantities of sodium hydroxide and carbon hi- 
fiuHphid© usually required. Under the conditions 
specified, if no drying of the cellulose he permitted 
there is no formation of hydrocellulose as measured 
by solubility of the treated cellulose in boiliny; 
barium hydroxide solution. — J. F. B. ^ 


NUroeellulose composition [for films]. A. F. Sulzer 
Assr. to Eastman Kodak Oo. U.S.P. 1,429 174’ 
12.9.22. Appl., 23.2.21. ’ ’ ' 

A LIQUID composition for forming film by flowing 
and drying consists of nitrocellulose 100 pts., a 
monohydric aliphatic alcohol having 4 to 6 carbon 
atoms 10 1x) 100 pta., ethyl butyrate 1 to 100 pts., 
and sufficient common solvent to make a viscous 
solution. — T. A. 8. 


[LeHuiose ether} films; Process of treating .. 

W. R. Webb, Assr. to Eastman Kodak Co 
U.S.P. 1,429,179, 12.9.22. Appi., 4.11.21. 

The curling tendency of a film containing cellulose 
ether is lessened by applying a solvent to flie face of 
the film and stopping the application before the 
body of the film is attacked. — T. A. S. 


Pyroxylin composition and process of making the 
same. W. G. Lindsay, Assr. to The Celluloid Co 
U.S.P. 1,430,020, 26.9.22. Appl., 16.2.20. 


A PTROXYLIN composition having a high degree of 
flexibility consists of 100 pts. of nitrocellulose and 
more than 60 pts. of an aromatic phosphate. 


—A. J. H. 

Ethers of carbohydrates; Production of . G 

Young. E.P. 184,825, 12.9.21. 

Alkyl ethers of carbohydrates of the general 
formula e.g., cellulose, etaren, and 

dextrin, are mado by heating the carbohj^drate 
(1 mol. in admixture with approximately 

1 — H times its weight of a metallic hydroxide, pre- 
ferably sodium hydroxide, and 0*5 — 0*75 times its 
weight of water, with about 20 mols. of an alkyl 
chlor^e, e.g.y methyl, ethyl, propyl, or amyl 
chloride, in a revolving autoclave for 6^ — 8 hrs. at 
100° — 1^® C. (prefersSly not above 130° C.). A 
convenient method of mixing the carbohydrate with 
alkali is to soak the carbohydrate for 30 mins, in 
a 40% soflution of alkali, and then gently squeeze* 
out the excess of solution. When methyl or ethyl 
chloride is used as the alkylating agent, it is intro- 
duced into the autoclave by means of a pressure 
pump and th© reaction proceeds sufficiently rapidly 
at 100® C. Inert diluents such as benzene, and 
catalysts, such as finely divided copper, may also 
be used. When etherification is complete, the un- 
changed alkyl chloride is removed by dwtillation, 
excess of alkali is removed by washing with water, 
and the product purified by solution in ghacial 
acetic acid and precipitation by water. Good yields 
are obtained and the ethers produced are insoluble 
in benzene, meth^ or ethyl alcohol, but soluble in 
glacial acetic acia; they may be used for the manu- 
facture of artificial threads, films, plastic masses, 
etc.— D. J. N. 
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[iJuIpAite] pvlp boilers; Recovery of sulphurous acid 

and heat from the waste gases from . Process 

of filling pulp boilers with heated sulphite lye. 
(a) Zellstoft-fabr. Waldhof, C. Hangleiter, and 
H. Clemm, (b) Zellstofi-fabr. Waldhof, and H. 
Clemm. E.P. (a) 167,171 and (a) 168,866, 25.7.21. 
Conv. (a) 2.8.20, (b) 4.9.20. 

(a) Waste gases etc., from suilphite pulp boilers are 
passed without cooling into raw sulphite liquor con- 
tained in a closed lead-lined tank capable of with- 
standing pressure. The liquor, when sufficiently 
enriched with sulphurous acid and heated to a 
temperature of 90° C. or above, is transferred 
directly to a boiler, freshly charged with wood, (b) 
Wood pulp boilers are filled with hot sulphite liquor 
by means of a pressure pump or similar device, the 
digester being closed by an excess pressure valve 
which can be adjusted so that for any given 
tenrperature the desired quantity of sulphur dioxide 
is retained in the acid liquor. — D. J. N. 

Sulphite pulp digesters; Plowing oft of with 

recovery of sulphur dioxide and heat. Zellstoff- 
fabrik Waldhof. G.P. 350,471, 28.4.21. 

The gases and steam discharged froin the digesters 
are condensed in the immediate neighbourhood of 
the digesters by means of fresh liquor and are 
absorbed by this liquor. — J. F. B. 


Cellulose; Process for producing from reeds 

and similar kinds of plants [fey mechanical grind- 
iny]. H. Steinhilber. E.P. 179,885, 21.6.21. 
Conv., 13.5.21. 

Itegulaiing the strength of lye. TJ.S.P. 1,429,129. 
See 1. . 

Friction facing. E.P. 185,809. See Xlll. 

Floor coverings. E.P. 185,816. See XIII. 
Tanning preparation. TJ.S.P. 1,430,477. See XV. 


VI.-BLEACHING ; DYEING; PBINTING; 
FINISHING. 

Patents. 

Liquid washing blue and bleaching preparation and 
process for making the same. J. J. Reichelt. 
E.P. 176,747, 13.6.21. Conv., 8.3.21. 

A tiouin preparation containing ultramarine and 
which exerts simultaneously a purifying, bleaching, 
and disinfecting action is made by heating a mix- 
ture containing borax, turpentine oil, ailcohol, 
water-glass, sodium tungstate, formaldehyde, and 
ultramarine. This preparation is not affected by 
hard water. — ^A. J. H. 


Printed papers; Jtecovery of paper fibres or pulp 

from . S. Kumagae and T. Chiba. G.P. 

.358,742, 5.10.21. 

The waste paper is boiled with a mixture of the 
residual liquor from the manufacture of “Tofu,” 
with soap and sodium thiosulphate, and the 
printers’ ink is removed in the msuail way by wash- 
ing the pulp. “ Tofu ” is a Japanese foodstuff pre- 
pared from the soy bean. — J. F. B. 

.inimal and vegetable fibres; Method of rendering 

active. J. Korselt, Assrs. to The Chemical 

Foundation, Inc. TJ.S.P. 1,426,298, 15.8.22. 
Appl., 24.10.17. 

See E.P. 108,489 of 1917; J., 1920, 482 a. 

Textile materials; Vegumming , G. Jenny and 

0. Jaeck, Assrs. to Swi.es Ferment Co., Ltd. 
U.S.P. 1,430,523, 26.9.22. Appl., 16.6.20. 

See E.P. 145,583 of 1920; J., 1921, 383 a. 

Graphitised vulcanised fibre; Methods of preparing 

. E. G. Acheson, jun, E.P. 174,899, 7.7.21. 

Conv., 31.1.21. 

See U.S.P. 1,379,156 of 1921; J., 1921, 5-10 a. 

Cellulose esters; Production of A. D. Little, 

Inc., Assees. of G. J. Esselen, jun., and H. S. 
Mork. E.P. 161,564, 9.3.21. Conv., IC.4.20. 

See U.S.P. 1,425,580 of 1922; J., 1922, 748 a. 

Cellulose ester compositions. E. I. Du Pont de 
Nemours and Co., Assees. of J. M. Kessler. E.P. 
165,439, 2.3.21. Conv., 19.6.20. 

See U.S.P. 1,360,759 of 1920; J., 1921, 42 a. 

Cellulose esters: Manufacture of . J. Kcwtschet 

and M. Beudet, Assrs. to Soc. Cliim. Usines du 
Rhone. U.S.P. 1,389,250, 30.8.21. -\ppl., 12.1.21. 

See E.P. 146,092 of 1920; J., 1921, 705 a. 


Cleansing and sterilising textile fabrics and other 

materials; Preparations for . A. Maclennan. 

E.P, 185,828, 9.6.21. 

A powdeh suitable for cleansing lace curtains, silks, 
tapestries, carpets, linoleum, etc., and also, in 
conjunction with a 5% solution of hydrogen 
peroxide, suitable for removing ink, iodine, and 
paint stains from fabrics, consists of 53i pts. of 
a mixture of equal parts of palm and cokernut 
(coconut) oils. 311 pts. of anhydrous sodium 
carbonate, and 15 pts. of water, together with a 
further addition or about 2% of ultramarine for 
the purpose of correcting yellow coloration. In 
the preparation of this powder, 60 Pts. of the 
mixture of oils is saponified at 38° 45 C. with 
a strong solution containing 35 pts. of anhydrous 
sodium carbonate, and the product is allowed to 
cool and solidify. — A. J. H. 


Bleaching and dyeing vegetable and animal fibres; 

Process of . A. S. Roberts, Assr. to Surpass 

Chemical Co., Inc. U.S.P. 1,429,775, 19.9.22, 
Appl., 30.3.21. 


Textile material is bleached and dyed at the same 
time in a bath containing a dyestuff, an alkaline 
oxidising agent, and a neutralising agent. 

— A. J. H. 


Printing- Multicolour . F. Kunert and E. 

Acker Assrs. to The Chemical Foundation, Inc. 
U.S.P. 1,426,299, 15.8.22. Appl., 2.11.16. 

See E.P. 104,108 of 1916; J., 1917, 384. 


Cotton - Process for imparting transparent effects 

to . H. Forster, Assr. to C. Forster. U.S.P. 

1,430,163, 26.9.22. Appl., 21.9.20 
See E.P. 162,627 of 1921; J., 1922, 291 a. 


VII.-AC1DS; ALKALIS; SALTS; NON- 
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Cellulose; Process for the recuperation of the 
sulphurous acid and heat from waste gases coming 

from boilers for . H. Clemm and C. Hang- 

leiter, Assrs. to Zellstoff-fabr. Waldhof, U.S.P. 
1,429,128, 12.9.22. Appl., 2.3.21. 

See E.P. 167,171 of 1921 ; preceding. 


Nitrogen oxides; Beactions between gasews — — 
and alkaline solutions. A. Sanfourche. Comptes 
rend., 1922, 175, 469—472. 

In estimating gaseous oxides of nitrogen, sulphuric 
acid is to be preferred to alkali as an absorbent, as 
the latter, in presence of oxygen, gives too high a 
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figure unless alkali is in excess at all points of 
contact. If this condition is not fulfilled the forma- 
tion of nitrite and nitrate is affected by the reaction 
with water ip form nitric acid and nitric oxide, the 
latter combining with more oxygen. Further, if 
absorj)tion of the vapour in alkali is incomplete, 
volatilisation of water causes the reaction to tase 
place in the gaseous phase and free nitric acid is 
formed as a mist even in presence of alkaline 
solution. — H. J. E. 

Ammonia; Limiti for the propagation of fia^ne at 

various temperatures in mixtures of with 

air and oxygen. A. G. White. Trans. Chem. 
Soc., 1922, 121, 168&— 1696. 

Propagation of flame downwards in mixtures of 
ammonia with air, determined in tubes of 5 cm. 
diam. at temperatures from 0° to 450*^ C., begins 
when the temperature approaches 70^ C., the 
optimum mixture containing about 22*5% of 
ammonia by volume, while the mixture for complete 
combustion contains just under 22%. Up to 
140° C. the interval between the upper and lower 
limits increases very rapidly. Above this point the 
upper limit increases at the same rate for downward 
propagation as for propagation in other directions, 
but the lower limit decreases more rapidly for 
downward — 10% per 100° C. — than for upward or 
horizontal propagation: for the last-named the 
decrease appears to be /% per 100° C. The limits 
with air determined in tubes of 7*5 cm. diam. are 
approximately the same for upward as for hori- 
zontal propagation. The upper and lower limits for 
nrixtures of ammonium and air at any one tempera- 
ture are nearly symmetrically situated about the 
mixture for complete combustion for all dir^ions 
of propagation. The lower (limit for horizontal 
propagation for ammonia-air mixtures at 18° C. in 
a tube of 7*6 cm. diam. is 17*4 % and for ammonia- 
oxygen mixtures 15*6%. In determining the upper 
limit mixtures with oxygen great care had to be 
taken, as using slightly too little ammonia was apt 
to cause a violent explosion. Calculation shows 
that to ensure propagation at the lower limits the 
flame temperature must be approximately the same 
— about 1620° C. — whatever the initial temperature 
of the mixture. Undried air was used in the 
experiments, since moisture up to 2’5% is without 
effect on the limit values. — P. V. M. 

Sulphurous acid; Autoreduction of . G. M. 

Bennett. Trans, Chem. Soc., 1922, 121, 1794 — 
1795. 

Sttlphuroxis acid, liberated in solution at 100° — 
120° C. and lower temperatures, by dropping 
powdered sodinm sulphite or luetabisulphite, or 
saturated solutions of these salts into hot aqueous 
60—70% sulphuric acid, to which a small quantity 
of antimonious oxide nas been added, undergoes 
instantaneous autoreduction with forniation of 
hydrogen sulphide. Gaseous sulphur dioxide, the 
solid hydrate, or saturated solutions of sulphur 
dioxide gave negative results. — P. V. M, 

Carhon dioxide; Bate of absorption of — — by 
ammoniacal solutions. P. Riou, Comptes rend., 
1922, 175, 472—474. 

The author has investigated the rate of absorption 
of carl^n dioxide by solutions of ammonium 
carbonate containing different proportions of 
bicarbonate, and expresses bis results by diagrams 
showing velocity as a function of concentration 
and also of temperature. In the former, the rate of 
alwoiption reaches a maximum and then falls off ; 
the presence of bicar^nate renders the action 
ooilsi^rably slower. In the latter increasing 
cosp^toi^mn of bicarbonate in proportion to 
lowers the tenmorature at which the 
fnawbpii feria reached. — H. J. E. 


Alkali metal bisulphites; J^qailibria in aqueous 

solutions of . E. C. C. Boly and R. A. Bailey 

Trans. Chem. Soc., 1922, 121, 1818—1821. 

The equilibrium mixtui^ of air-free solutions of 
metahisulphites or of bisulphites contain E^SjO 
K, KHSO,, HSOj, and possibly 8,Oj, hence these 
solutions snow the absorption hand, X=257/u/i of 
metabisulphite. Such solutions are stable to light 
in absence of oxygen, but in the presence of oxygen, 
photo-oxidation of the HSO, ion occurs, followed by 
an ionic rearrangement whereby normal sulphate, 
sulphurous acid and hydrated sulphur dioxide are 
produced. The solution then shows the abaonition 
band at characteristic of hydrated snfphur 

dioxide. No isomerism of snlphite molecules has 
been detected. — P. V. M. 

Nitrites; Beieeiion of . P. Falciola. Gazz. 

Chim. Ital., 1922, 52, II., 87—89. 

The following reactions serve for the detection of 
nitrites. (1) Addition of sodium thiosulphate 
solution, of about 0*5 N concentration, drop by drop 
to an alkali nitrite solution acidified with sulphuric 
acid yields a transitory yellow coloration, more or 
less intense according to the proportion of nitrite 
present; this reaction is perceptible with O'OOOl N 
nitrite solution. With moderately concentrated 
nitrite solution, use may be made of sodium thio- 
sulphate test-paper, which is dipped first into the 
nitrite solution and then into dilute sulphuric or 
acetic acid. (2) If a litre of water containing 
0*0001% of sodium nitrite is treated with about 
2 c.c. of sulphuric acid and then with excess of 
thiocyanate and about 0‘1 g. of ferrous sulphate, an 
orange coloration is readily developed: if only 
0*00001% of the nitrite is present, the colour 
appears more slowly. Should pure ferrous sulphate 
be unavailable, the water to be tested may be 
treated with a pinch of thiocyanate, and a small 
glass tube containing a small piece of iron, such ns 
a nail and a little dilute sulphuric acid, added 
immediately afterwards; the characteristic colora- 
tion appears in the neighbourhood of the glass tube 
if nitrite is present (c/. Horst, J., 1921, 507 a). (3) 
Excess of aniline phosphate, either solid or in 
freshly prepared solution, gives a yellow coloration, 
turning to reddish, witn a 0’1% sodium nitrite 
solution and a faint yellow coloration with a 0*01% 
solution; the reaction is not detectable with a 
nitrite solution of greater dilution than 0*001%. 
Benzene removes the colouring matter from the 
liquid, and the coloration may be distinguished 
from that given by hydrogen peroxide by means of 
sulphuric acid, which turns it red or pink. 

— T. H. P. 

Perchlorates; Preparation of by heating 

chlorates. F. 0. Mathers and J. W. H. Aldred. 
Trans. Amer. Electrochem. Soc., 1922, 57 — 63. 
[Advance copy.J 

A YIELD of about 55% of potassium perchlorate is 
obtained by heating potassium chlorate at 480°— 
5^ C,, for from 30 min, to 4 hours. The actual 
period of heating necessary is determined by the 
temperature and the quantity of chlorate used. 
No catalytic agents have been found which will 
increase the yield of perchlorate; silver oxide, red 
lead, mercuric oxide, and glass materially reduce 
the yield. Sodium cnlorate behaves similarly, but 
gives smaller yields throughout. — J. B. F. 

Alkali iodides; Analysis of . L. W. Winkler. 

Pharm. Zentralh., 1922, 63, 380—387. 
Goiucbroial samples of potassium iodide were found 
to contain 98*6— 99*6 % of the salt, whilst the^ purity 
of samples of sodium iodide was 97*0 — 99*9%. 

— W. p. 8. 
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Alkali formattt and aeetate$: Solubilitiei of 

in mater. N V. Sidgwick and J. A. H. B. 
Gentle. Trans. Chem. Soo., 1922, 121, 1837 — 
1843. 

lEE solubility of the formates and acetates of the 
alkali metals, like that of most salts of weak acids, 
increases with the atomic weight of the alkali 
jnetai, though the lithium salt is more soluble 
than the somum salt below 120° C. in the case of 
the formates, and at all temperatures in the case 
of the acetates. Both the sodium and lithium 
salts are markedly less soluble than are those of 
the other alkali metals. The solubilities of the 
anhydrous salts at 100° C. (that of potassium 
acetate is of the hydrated salt C,H,0K,4H,0), in 
molecular percentages, are ; — lithium formate 31'7, 
lithium acetate 34'9, sodium formate 29 8, sodium 
acetate 27‘2, potassium formate 62T, pota^ium 
acetate 43'0, rubidium formate 67'4, rubidium 
acetate 51'2, cmsium formate 67'7, ccesium acetate 
58'3. Hydrates of the formates and acetates of 
lithium, sodium, rubidiuni and caesium and of 
potassium acetate are described. — P. V. M. 

Chromium trioxide — sulphur trioxide — mater; The 

system . L. F. Gilbert, H. Buckley, and I. 

Masson. Trans. Chem. Soc., 1922, 121, 1934 — 
1938. 

By measurement of the solubilities of chromium tri- 
oxide at 25° and 45° 0. in sulphuric acid of varying 
concentrations the isothermal diagram of the con- 
densed ternary system, chromium trioxide, sulphur 
trioxide, water, is shown to have three distinct 
regions, each with a minimutn of solubility. In the 
first region the solid phase is chromium trioxide, 
tho minimum solubility 0-3% by weight, occurring 
in 70% aqueous sulpnuric acid. In the second 
region, between 85 and 95% sulphuric acid, the 
solid phase is CrOs.SO,, which above 95% sulphuric 
acid passes into the compound, OrU,,SO,,H,0 
characteristic of the third region. Both complex 
compounds have small solubilities, arc very hygro- 
scopic and liberate scarlet chromic oxide on 
exposure. They tend to bMonie amorphous when 
deposited from sulphuric acid of high coiicentration 
or from fuming sulphuric acid. Equilibrium^ is 
attained slowly, at least several days being 
required. — P. V. M. 

Chromate electrolysis with diaphragms. A. Lotter- 
moser and E. Falk. Z. Elektrochem., 1922, 28, 
366—376. 

Extendinq the work of Muller and Sauer (J., 1912, 
982) the authors have investigated the cui-rent 
yields obtainable in the electrolysis of sodium 
chromate in diaphragm cells of the following^^s : 

(1) With two compartments, (a) catholyte NaOH, 
anolyte NajCr 04 j (b) both oloctrolytes Na^r 04 ; 

(2) with three compartments, (a) catholyte 
NaOH, in the other two compartments Na,CrO„ 
(b) in all compartments NajCrO^. The yields 
obtained confirmed theoretical considerations. In 
the two-compartment cell, case (a), tho yields of bi- 
chromate and of sodium hydroxide approximated to 
the theoretical 18% . To some extent the diaphragin 
acta as a third compartment, causing the yield of 
bichromate for the first half hour to be much 
higher. In case (b) the yields of both bichromate 
and sodium hydroxide are nearly 100% fur a timUy 
hut soon fall oft as the migration velocity of the 
OH ion comes more and more into play* 
three-compartment cell the best yield is obtained in 
case (b) and this is the most favourable type for the 
electrolysis. Technically, however, the difficulty 
would anise of working up the solution in the imddle 
compartment, in which most of the sodium hydr- 
oxide accumulates and from which sodium chroraato 
would have to be separated. The paper concludes 


with a mathematical investigation of the yields 
possible under different conditions. — ^E. H. B. 


Potassium permanganate; Properties of . G. 

Pester and G. Bmde. Z. angew. Chem., 1922, 
35. 527. 

Cbtbtals of pure potassium permanganate pre- 
pared in the dark and in air free from carbon 
dioxide and organic matter are brown and have a 
bronze metallic lustre. The finely powdered 
crystals however show a dark violet colour. When 
exposed to subdued daylight and ordinary air, the 
surfaces of crystals develop a violet colonr in a few 
hours and a steel-blue lustre after two days. This 
change is confined to the surface layer, which acts 
as a filter protecting the remainder of the crystal. 
The change is particularly rapid in an atmosphere 
containing mineral acid. Potassium permanganate 
oxidises paper and most other organic subsianoes, 
so that the statement that it is without action on 
litmus paper is untrue. — H. C. R. 


Hydrogen peroxide; Catalysis of by finely 

divided platinum. Infiuence of inhibitants. 
E. B. Maxted. Trans. Chem. Soc., 1922, 121, 
1760—1765. 


The activity of finely-divided platinum in the 
catalysis of the decomposition of hydrogen peroxide 
in the presence of the inhibitants, mercuric chlor- 
ide, mercuric nitrate, and lead acetate, is, over a 
wide range, a linear function of the concentration 
of the poison ; the curve is of the same type as that 
repr^enting the inhibition of the activity cata^ 
iysts for the hydrogenation of an ethylene linkage. 
With higher concentrations of the poison the inhibi- 
tion of activity is less abrupt, the deviation from 
the linear curve cccuring when slightly leas than 
75% of the original activity has been suppressed: 
this corresponds to tho presence of about 3% of 
mercuric chloride, 1% of mercuric nitrate, and 8-— 
9% of lead acetate. With the materials employed 
the decomposition proceeds approximately accord- 
ing to the unimolecular reaction law. — P. V. M. 

^mnic inchloride ; Solubility of in concen- 

trated hydrochloric acid at 100^ C. W”. D. Tread- 
well and C. Mussler. Helv. Chim. Acta, 1922, 
5,813—821. 

The solubility of arsenic trichloride in concentrated 
hydrochloric acid at 100® C. was determined by an 
indirect method consisting in measuring the rate 
of volatilisation of the trichloride in a current of 
gaseous hydrogen chloride from the solution at 100® 
C. The solubility found was lOO’S g. per litre. To 
volatilise 99% of the AsCl, present in 100 c.c. of 
saturated solution at 100® C. requires 19*8 litres of 
hydrogen chloride gas; to complete the volatilisa- 
tion to 1 pt. -in 1000 requires 29*7 litres of gas. (C/. 
J.C.S., Nov.)— E. H. R. 


Acetylene and nitrogen; Explosion of . /7. 

W E Garner and K. Matsuno. Trans. Chem. 

Soc., 1922, 121, 1729—1736. 

Explosion experiments on mixtures of acetjdene 
and nitrogen with hydrogen and helium and of 
acetylene with cyanogen snow that substitution of 
hydrogen or helium for nitrogen causes a marked 
increase in the rate of cooling, while the tem^ra- 
ture of explosion is higher in the presence of helium 
than when equal amounts of either nitrogen or 
hydrogen are present. The yie^ld of hydrocyanic 
a-cid is given by ^he -Myoh 

found to hold for experiments previously reprted 
(J 1922, 90 i) and for mixtures containing hydro- 
gen and helium. This indicates that the yield of 
hydrocyanic acid is practically independent ef the 
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partial pressure of the hydrogen, being a function 
only of the area of carbon surface and the concen- 
tration of nitrogen. The expression 
K,[HCN][Ha] approximately represents the con- 
centration of ammonia in the explosion mixture, 
K, being decreased by the addition of helium ana 
increased by the addition of hydr^en to the mix- 
ture. Helium thus acts as a negative catalyst. The 
acetylene which escapes decomposition varies be- 
tween 8% and 4% in the final gases. In the experi- 
ments with mixtures containing cyanogen larger 
amounts of hydrocyanic acid and ammonia wetre 
formed.— P. V. M. 

Carbon hisvlphide; Manufacture of . G. A. 

Richter. Trans. Amer. filectrochem. Soc., 19^, 
219—^2. [Advance copy.] 

The furnace described oonsiats of a cast iron shell 
lined with refractory material and fitted with water- 
cooled electrodes to which power is supplied by a 
2-phas6 440-volt A.C. line with transformers in 10- 
volt stages. The resistance bed consists of broken 
arc light carbons. The sulphur is melted externally 
by steam and fed into the hottest part of the 
furnace through a liquid seal. The charcoal (willow 
or birch) must be well burnt and as dry as possible. 
The car^n bisulphide is condensed and washed with 
water. This unit has a capacity of 1 ton of carbon 
bisulphide per 24 hrs. with a power consumption of 
0*5— 0*7 kw.-hr. per lb. of washed material re- 
covered, and works with an 80% efficiency on 
sulphur. The thermal efficiency is discussed in de- 
tail. The thermal balances for some steps in the 
complicated transformation from solid rhombic 
sulpnur to sulphur vapour at 1000® C. are 
unknown, but making approximations, Thomsen’s 
value of -26,000 ca'ls, for the heat of formation of 
gaseous carbon bisulphide appears to be about cor- 
rect, Taking this figure the thermal efficiency of 
the furnace is about 31 % , loss by radiation account- 
ing for another 60%. This loss can be reduced by 
increasing the size of the unit, but such increase 
also raises the loss of sulphur by sublimation. — C. I. 

Thiocyanates. Chlorides and bromides in presence 
of thiocyanates. Spacu. See XXIII. 

Hadioactive indicators. Paneth. See XXTII. 

Patents. 

Sulphuric acid; Process for producing the effect of 

the Glover tower in the manufacture of , 

without the use of Glover towers. T. Schmiedel. 
E.P. 184,966, 12.7.21. 

In the lead chamber process, the Glover tower is 
replaced by a mechanical apparatus of the type de- 
scribed in E.P. 149,647 (J,, 1921, 613 a). The gases 
are cooled and freed from duat, the nitrosylsulphuric 
acid is denitrated, the chamber acid introduced is 
concentrated, and a greater part of the sulphurous 
acid is converted into sulphuric acid by the direct 
action of nitrosylsulphuric acid (c/. E.P. 149,648; 
J., 1921, 693 a).— J. B. F, 

Nitric acid purification; Apparatus for . G, H. 

Tozier, Assr. to Eastman Kodak Co. tJ.S.P. 
1,429,177, 12.9.22. Appl., 24.5.21. 

An apparatus for obtaining pure concentrated 
nitric acid consists of a still, a partially refluxing 
condenser resistant to the concentrated acid, and 
a complementary condenser connected in series. 

— T. A. S. 

Acids; Manufacture of . W. 0. Snelling. 

U.S.P. 1,430,035, 26.9.22. Appl., 17.7.20. 

A MIXTURE of halogen gas or vapour and sulphur 
dioride is exposed to actinic rays whilst being 
sprayed w»ith an aqueous fluid. — D. F. T. 


Sulphurous acid [sulphur dioxide"] ; Process for the 

manufacture of . Rhenania Verein C^em. 

Fabr. A.-G., formerly Verein Chem. Fabr in 
Mannheim. E.P. 161.581, 9.4.21. Conv., 14,4.20, 
A MIXTURE of ferric oxide (pyrites cinder etc.) with 
iron pyrites or similar sulphide in the proportion 
of 1*5 — 3*0 mols. of FejO, to 1 atom of sulphide 
sulphur is calcined at 900® — 950® C. with an alka- 
line-earth sulphate. The excess of ferric oxido 
prevents loss of sulphur by sublimation almost 
completely. — C. I. 

Ammonium chloride [solution]; Treatment of 

A. Riedel. E.P. 167,769, 10.8.21. Conv., 13.8.2o! 
Ammonium chloride solution is rendered exactly 
neutral by allowing it to trickle over lumps of 
calcium carbonate. It can then be handled in iron 
vessels without corrosion. If the solution contains 
iron the limestone treatment causes precipitation 
of this in a form capable of removal by filtration. 

— 0. I. 

Sulphate furnaces; Mechanically operated stirring 
devices for — R. Moritz. E.P. 172,006, 
21.11.21. Conv., 23.11.20. 

The teeth of the stirring device are made of ferro- 
silicon containing 12 — 16% Si. Such material can 
be cast into any desired shape, is very hard, and 
is refractory to acids. — J. B. F. 

Compound and method of producing same [by 
means of selenium oxychloride. V. Lenhsr. 
U.S.P. 1,385,081, 19.7.21. Appl., 4.8.20. 

The patent covers the general application of 
selenium oxychloride, alone or mixed with a 
modifying agent, e.p., sulphur trioxide, as a 
solvent. Examples mentioned ore its use for dissolv- 
ing oxides of molybdenum, selenium, arsenic, and 
vanadium; for attacking or dissolving metals and 
uon-metals; for reacting with or dissolving un- 
saturated hydrocarbons and separating them from 
aliphatic saturated hydrocarbons; for dissolving 
rubber, plenol-aldehyde condensation products, etc. 
(Cf. J., 1922, 158 a, 159 a, 761a). 

Treating air and gases electrically ; Method of and 

apparatus for . [Oxidation of nitrogen,] 

W. T. Hoofnagle, Assr. to Electro Chemical Pro- 
ducts Co. U.S.P. 1,388,112, 16.8.21. Appl., 6.3.20. 
Air is passed through a non-disruptive electric 
field and a catalyst, e.g., water vapour, is intro- 
duced into the reaction chamber to facilitate 
combination of nitrogen and oxygen. The 
products are passed through an oxidising chamber, 
and the nitrogen oxides subsequently absorbed. In 
order to maintain a non-disruptive discharge at 
relatively high air pressures, the electrodevS, which 
may be of nickel, are heated before supplying them 
with a high-Leneion current, or the discharge is 
first produced between the cold electrodes in a 
partially exhausted chamber, and the air pressure 
is gradually increased as the electrodes become 
heated.— J. S. G. T. 

Calcium cyanamide ; Preparation of ammonium 

sulphate from crude . Bambach und Co. 

G.P. 299,131, 7.2.13. 

Calcium cyanamido is heated with sodium 
bisulphate and water, the residue filtered off, and 
the liquor evaporated. The proportions of the 
reacting substances are so adjusted that the 
solution contains more than 1*3 pts. (preferably 
3 pts.) of Na^O* to 1 pt. of (NH 4 ),S 04 ; on 
evaporation the whole of the sodium sulphate 
crystallises out, and by further evaporation of the 
mother liquor, technically pure ammonuim 
sulphate is recovered direct. If necessary, sodium 
sulphate is added to the solution before evapora- 
tion. — C. 1 



V4 21.J Cl. vn,— acids i AT,KAUfl ; . SALTS } NON-MEaTALUC ELEBIENTS. 


&59a 


Xitroffen-contaminff compounds [ealeium cyanide]; 

process for making metal augmented oy 

Qoseous catalysts. J. H. Ueid, Assr. to Inter- 
national Nitrogen Co. U.S.P. 1,388,603, 23.8.21. 
Appl., 12.9.17. » 

A KETAL carbide associated with a gaseous catalyst 
le.g., hydrogen chloride, carbon tetrachloride) is 
exposed to the action of nitrogen and heat, the 
temperature being maintained below that at which 
a metal cyanamide is formed. — H. R. D. 

jlluminium chloride crystals; Method of preparing 

. H. Howard, Assr. to The Grasselli 

Chemical Co. U.S.P, 1,430,449, 26.9.22. Appl., 
6.3.22. 

A conCBNTbated solution of aluminium chloride is 
treated with gaseous hydrogen chloride, and the 
crystals which separate are freed from adhering 
acid hy washing with basic aluminium chloride 
solution. 

Jnsoluhle precipitates [.e.g. of aluminium 

hydroxide ] ; Process for the separation of 

from solutions. M. Buchner. -Gr.P. 301,332, 
5.6.14. 

Two solutions which on interaction yield an 
insoluble precipitate, e.g.. aluminium sulphate 
and ammonia, are separated by a porous partition, 
ibe precipitated aluminium hydroxide is thus 
deposited on the partition, whilst the ammonium 
sulphate diffuses through. By continuous addition 
of ammonia to the solution this may be concen- 
trated until solid ammonium sulphate separates, 
and the process rendered continuous. Metallic 
hydroxides deposited in this way are in a granular 
form. — C. 1. 

Separation of the elementary constituents of air 
or other gaseous mixtures; Process for the — ^ — . 
[Extraction of argon.] L’Air Liquide Soc. 
Auen. pour I’Etude et I’Exploit. dcs Proc. G. 
Claude. E.P. 184,454, 22.7.22. Conv., 12.8.21. 

I.K the separation, e.g., of argon from air, by 
liquefaction and rectification, a gaseous mixture 
containing a considerable proportion of an 
element (e.g., argon) of boiling-point intermediate 
between those of the two main constituents of the 
mixture, is withdrawn from the usual rectifying 
column, and a quantity of gas is introduced into 
the column substantially equal to that removed 
and of the same composition minus the amount, 
extracted outside of the column, of the element of 
intermediate boiling-point (e.g., argon) or of gas 
rich in that element. The gases obtained by 
vaporising the liquid produced during the 
rectification of the gases removed from the main 
column may be returned to the main column and 
the vaporisation may be utilised to effect the 
rectification. Alternatively the liquid may itself 
be returned to the main column at a point below 
that at which the gases are removed. — H. H. 

Gases; Process for separating mixed hy centri- 

fugal diffusion. Process for separating oxygen 
and nitrogen from the air by centrifugal 
diffusion. R. F. Heinrich. G.P. (a) 347,601, 
20.12.19, (b) 354,630, 28.11.20. 

(a) a mixtube of gases flows at high velocity and 
under high pressure through a stationary or 
rotating spiral system which is provided with 
porous walls, constructed of, e g., earthenware, on 
the side having the smaller radius of curvature. 
For example, if air is passed through the 
apparatus, tne heavier oxygen molecules are 
thrown by centrifugal force against the imper- 
uieable wall, while the lighter nitrogen molecules 
collect against the permeable wall, through which 
they diffuse into the atmosphere or into a collecting 
tube. (b) The diaphragm in the apparatus 


described in (a) is constructed of layers of fine wire 
gauze with porous material, such as kieselguhr or 
charcoal, embedded therein, the upper layer of the 
gauze being in the form of a wire brush with a 
large number of fine points. The diaphragm is 
connected with a source of high-tension electric 
current and the remainder of the apparatus is 
earthed. In treating air in the apparatus, the 
oxygen of density ITO^ (air=l) is converted into 
ozone of density 1’7, while the nitrogen is unaltered, 
the greater difference in density increasing the 
efficiency of the separation. In addition, particles 
of charcoal in the diaphragm absorb a large 
quantity of ozone, and this aids in preventing the 
remainder of the ozone from diffusing through the 
diaphragm. — L. A. C. 


Oxygen; Aqueous solutions containing and 

methods of producing same. O. Y. Imray. From 
Aquazone Laboratories, Inc. E.P. 185,669, 
13.10.21. 

CoMPBESSED air under a pressure of 130 — 140 lb. 
per sq. in., preferably in the form of a jet, is 
continuously forced through water, which is 
•agitated, for 30-— 40 min., the temperature being 
kept al^ut 54° F. (12° C.). The oxygen ^ is 
preferentially dissolved and the product contains 
more than 35 c.c. of oxygen per litre of water. 
Containers are filled with the product under 
pressure, and hermetically sealed. When the 
pres.$ure is released several days elapse before the 
whole of the excess of oxygen has been evolved. 
The solution has a powerful oxidising action and 
has valuable therapeutic properties. — J. B. F. 


Iodine; Tablet for producing . L. Davis, Assr. 

to Brewer and Co., Inc. U.S.P. 1,429,276, 
19.9.22. Appl., 26.11.21. 

A SOLID tablet which will liberate iodine on contact 
with water is compounded of potassium iodide, 
potassium bromide and bromate, and urea nitrate 
or analogous compound. — C. 1. 


Hydrogen; Drying hy compression and 

cooling. BerlimAnhiltische Maschinenbau A.-G. 
G.P. 300,711, 30.8.16. 

Hydrogen is compressed, cooled, and dried prior to 
storage in low-pressure holders, the compressed gas 
before cooling being passed through a tubular 
heat exchanger, through which, in the opposite 
direction is passing the compressed dried gas 
on its way to the expansion device. The holders 
may he sealed with oil, glycerin or other liquid 
instead of water. Alternatively the gas may be 
dried by reducing its pressure whilst it passes 
through a cooling device and before it reaches the 
high-pressure containers. — A. B. S. 


Sulphur; Becovery of from material contain’ 

ing ike same, especially spent gas-purifying 
rn-aferial. Badische Anilin- und Soda-Fabr. G.P. 
357,033, 25.3.19. 

Hot inert gases, such as the products of combustion 
of producer gas, are led through a mass containing 
sulphur, e.g., spent gas-purifying material, and 
the issuing stream of gas is cooled to a point above 
the melting point of sulphur, whereby liquid 
sulphur is deposited. A portion of the gas is 
subsequently withdrawn and the remainder is 
mixed with a fresh supply of hot and again 
passed through the material, or a portion of the gas 
may be circulated repeatedly through the mass 
before it is cooled. — L. A. C. 


Sodium bicarbonate; Production of . Nitrogen 

Coro Assecs. of E. E. Arnold and P. St. Clair, 
jun. E.P. 159,895, 8.3.21. Conv., 11.3.20. 

See U.S.P. 1,423,510 of 1922; J., 1922, 669 a. 
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ScparatinQ constituents of gaseous tnixtureSf 

Method of . [Recovery of argon from air.] 

G. Claude, Assr. to L’Air Liquid, Soc. Anon, 
pour I’Etnde et I’Exploit. dee Proc. G. Claude. 
U.S.P. 1,426,461, 22.8.22. Appl., 6.12.17. 

See E.P. 114,817 of 1917; J.. 1918, 416 a. 


Sheet glas^- Method of and apparatus for drawing 

. W. J. Mellersh-Jacsson. From LibW 

Orrena Sheet Glass Co. B.P. 186,921, 28.7.21. ^ 


Gas-tight seals between metals and vitreov^ 
materials. E.P. 18S,962. See IIb. 


Sulphur; Manufacture of finely divided . A. 

Mittasch and F. Winkler, Assrs. to Badische 
Anilin- und Soda-Fabrik. U.S.P. 1,429,522, 
19.9.22. Appl., 19.8.21. 

See E.P. 177,103 of 1921; J., 1922, 373 a. 

Segulating the strength of lye. U.S.P. 1,429,129. 
See 1. 

Gas purification. E.P. 185,780. See IIa. 

Sludge acids. U.S.P. 1,429,140. See IIa. 
Concentrating graphite. G.P. 356,503. See X. 


VnL-<iLASS; CEBAMICS. 

Patents. 

Glass; Materials or receptacles for the handling of 

molten . Naaml. Vennoots. Philips’ Gloei- 

lampen Fabrieken. E.P. 172,610, 9.11.21. Conv., 

4.12.20. 

Svbeaces which come into contact with molten glass 
after its removal from the furnace are constructed 
of chromium or of alloys of chromium or aluminium 
with iron, cobalt, or nickel^ or other metals or alloys 
characterised by high melting points, by the absence 
of the evolution of gas when heated, and by the pro- 
duction of a firmly adhering coating of oxide or 
oxides insoluble in the molten glass. Thhs an alloy 
consisting of 60% of iron and 40% of chromium 
may be employed. — J. S. G. T. 

Enamelling processes. De Dietrich et Oie. E.P. 

165,785, 22.6.21. Conv., 5.7.20. 

EcONOitT of fuel is obtained by causing the ignition 
of a current of hot air and purified producer gas as 
the mixture enters the enamelling kiln, combustion 
of the gases being completed in direct contact with 
the articles to be enamelled.— C. A. K. 

Mineral product for use as an abrasive, polish, and 
the like. W. G. W. Sandison. E.P. 185,578, 

16.7.21. 

A MiNBnAL (serpentine) consisting of hydrated mag- 
nesium silicates and containing 3 — 5% of iron is 
crushed and calcined until partial fusion occurs. 
The cooled material is then crushed to the desired 
degree for use as an abrasive. [Reference is 
directed, in pursuance of Sect. 7, Subject. 4, of the 
Patents and Designs Acts, 1907 and 1919, to E.P. 
2321 of 1883.]— C. A. K. 

Kilns for burning bricks, tiles, terracotta and the 

like; Construction of . J. B. and A. H. 

Jones. E.P. 185,664, 18.10.21. 

A onocp of intermittent kilns is connected by suit- 
able flues and dampers, so that the hot gases from 
the bottom of any one kiln are conveyed through a 
common interconnecting flue to another kiln ready 
for burning. The gases enter the second kiln from 
a peripheral flue outside the kiln or under the line 
of fireboxes; vertical flues placed between the fire- 
places then convey the gases to the upper part of 
the kiln chamber. Each kiln is provided with a 
direot flue to a separate chimney, so that an alter- 
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Cements of high strength. J. Hendrickx Chim 
et Ind., 1922, 8, 296—304. 

In a study of factors. influencinc the quality of 
Portland cement, viz., chemico-^ysical composi. 
tion, calicining and queoiching, and ^eness of 
grinding of the calcined product, the author re. 
commends for general practice a standard chemical 
formula xSiO.,2‘5CaO+yAl,O„3CaO+Fe,O„3Ca0 
the silica modulus lying between 2'5 and Vs! 
Physical structure can be controlled, lees empiric! 
al'ly than heretofore, by a determination of “ cal- 
oining Capacity ” : 1 g. of raw mix, after partial 
calcining under standard conditions, should leave 
a residue of 6 — 7*6% after treatment with acid and 
alkali (Le Ciment, 1920). A spectrographical study 
of cements of high strength does not show that the 
presence of small amounts rare elements {e.g., 
beryllium) influences the stren^h as in the case of 
steels. Experiments on variations in the speed of 
calcining and of cooling, and a microscopical study 
of the resulting products, show that greater 
strength is obtained the larger the crystals in the 
clinker. Two kinds of crystals are observed, one 
with strong double refraction; the hydraulic pro- 
perties of Portland cement are attributed, however, 
entirely to the non-birefringent kind. Soft alu- 
minous cement was found to be a mixture of two 
crystalline components — aluminatee and silicates in 
a vitreous base of iron — and not aluminat^ in iron 
silicate as hitherto supposed. Here the non>bire- 
fringent crystals are identical with the alite of 
Portland cement. A study of tensile strengths 
under varying fineness moduli ’’ (i.e., sp. gr.+wt. 
per litre of crushed cement) while again emphasis- 
ing the importance of large crystals, shows that fine 
grinding of the clinker wrll correct faults in the 
less easily regulated processes of calcining and cool- 
ing. “ Calcining capacity can be improved in its 
turn, thus increasing the output of the kiln and 
quickening the speed of calcining. — J. B. P. 

Wood; Impregfuition of with mercuric chlor‘ 

ide. R. Nowotny. Oesterr. Chem.-Zeit., 1922, 
25, 102—104. 

In Kyan’s process for impregnating wood with mer- 
curic chloride, the wo^ absorbs the salt more 
rapidly than the water, with a consequent fa!ll in 
the concentration of the solution. The wood may be 
steeped in a |% solution of mercuric chloride, 
and more of the salt may be added from time to 
time to maintain the solution at this strength, but 
equally good results may be attained by starting 
with a 0*7% solution without any further addition 
of the salt. Absorption both of solution and of 
mercuric chloride proceeds rapid;ly at first and 
later at a diminishing rate, but a maximum absorp- 
tion is not attained even after a considerable 
period; the quantities absorbed, both of solution 
and of mercuric chloride, are parabolic functions of 
time. Bata obtained during the treatment of pme 
and fir wood are tabulated. It is desirable in prac- 
tice that all wood destined for use for the sanie 
purpose should be impregnated to the same extent, 
and thus it is essential to take into consideration 
not only the initiall concentration of the solution 
and the time of treatment^ but also the ranati^s 
in rate of aWrption by different specif 
a aeries of experiments showing, e.g., that fir ana 
pine must be treated for 10 days and 7 days respec- 
tively foreounl absorption. — Xt. A. 0. 
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Patents. 

Compotition for hard itnnit courtt, tkaiing rinki, 
natht,- and the like; Method of production of 
^ - A. D. Thompson and H. A. Bird. E.P. 
185,^, 10.6.21, and 2.3.22. 

A hktcub of sand, York stone or other stone cbip- 
pings or cement, granulated cork, shredded rubber, 
“chromium oxide viride,” and copper duet or 
filings. 

IVooden polee and the like; Process for impregnat- 
ing with fluorides, and copper, zinc, and 

mercury scits. H. Marten. G.P. 356,902, 14.10.20. 
AVooDBN poles, such as telegraph poles, are treated 
with solutions of fluorides, or copper sulphate or 
ainc chloride, until the salts have penetrated nearly 
to the tops of the poles. The poles are then, in the 
same apparatus, treated at the base with mercuric 
chloride solution until it has penetrated through a 
length of about 2 m. The portion of the poles to be 
embedded in the earth is thereby impregnated with 
mercuric chloride, while the portion exposed to the 
air contains fluorides or copper or zinc salts as 
preservative. — L. A. C. 

Lime kUns, cement kilns, and the like; Furnace- 
drawing apparatus foi . C. Candlot. U.S.P. 

1,429,925, 26.9.22. Appl., 9.8.21. 

Sf.e E.P. 150,994 of 1920; J., 1921, 697 a. 

Drying apparatus [for timber']. E. 0. R. Marks. 
From Natural Air Dryers, Inc. E.P. 186,207, 
22.7.21. 


X.-METALSJ METAILUBCY, INCLUDING 
ELECTB0>METALLDBGY. 

Grey cast iron: Soft annealinfj of . E. Piwo- 

warsky. Stahl u. Eisen, 1922, 42, 1481—1483. 

A NUMBER of annealing experiments were carried 
out at various temperatures and for different 
periods of time on a pearlitic grey iron (carbon 
318%, graphite 249%, silicon 2*95%, sulphur 
0068^, phosphorus 0*102%, manganese 0*63%) and 
on this material aUloyed with 1% of nickel and 20% 
of steel respectively. Annealing below Arl did not 
produce decomposition of the pearlite in the case of 
the iron alloyed with 20% of steel and the rate of 
decomposition for the otlxer two materials was not 
sufficient for practical purposes. In the tempera- 
ture interval l^tween Arl and Acl the softening is 
at a rate sufficiently high for practical purposes if 
the silicon content is high enough. Quick heating 
to a little above the Acl point with a final cooling 
throug,h the Arl interval at a rate less than 1® to 2® 
per min. is the surest means of obtaining quick 
annealing. — T, H. Bu. 

Grey cast iron; Determination of the critical 

temperature for annealing . E. Schiiz. Stahl 

u. Eisen, 1922, 42, 1484—1488. 

In pearlitic grey cast iron, the phosphide eutectic, 
unless segregated, has no practical influence on the 
hardness. The influence of graphite on the hard- 
ness has also been, exaggerated, the size of the 
graphite flakes having very little effect. On anneal- 
ing thick grey iron castings the separation of 
ferrite is frequently propagated from the edges to 
the centre. In experiments made to determine the 
temperature at which pearlitic grey iron is decom- 
posed into ferrite and temper carbon, the critical 
range was found to be lower than is usually 
accepted. With an annealing period of 24 hrs, the 
decomposition of the carbide commences at 500® C. 
and is complete at 600® C. ; for a 6-^8. anneal the 
action commences at 550® C. and is complete at 


650® C.; whilst with an annealing period of 3 hrs. 
the decomposition begins at 575® C. and is complete 
at 6M® C. The bearing of the results obtained on 
the iron-carbon diagram is considered. — T. H. Bu. 

Iron; Becrystallisation of technical . P. 

Oberhoffer and H. Jnngbluth. Stahl u. Eisen, 
1922, 42, 1513—1519. 

The relation between the grain size, amount of 
deformation the metal has undergone, and subse- 
quent temperature of annealing has been 
determined for four samples of technical iron 
containing up to 0*18% C, and the results are 
reproduced on space diagrams. For all annealing 
temperatures alwve 600® C. the maximum grain 
size is obtained after the metal has been subjected 
to compression sufficient to reduce its height 10 % , 
and the individual grains are largest when such 
metal has been annealed at 800® G., an average 
grain size of 15,000 — 20,000/** being then obtained 
compared with an original value of less than lOOOp*. 
The presence of silicon and manganese in the metal 
tends to decrease the maximum grain size, whereas 
ageing increases it. No relation between recrystal- 
lisation and pearlite foimation could be found. 

—A. R. P. 

Iron; Effect of heat treatment on the hardness and 

microsiructure of electrolytically deposited . 

N. B. Pilling. Trans. Amer. Electrochem. Soc., 
1922, 35—43. [Advance copy.] 

The effect of annealing electro-deposited iron was 
observed at intervals of 100® C. up to 950® C. The 
original hardness of the iron was unaffected by 
annealing up to 200® C. An increase in hardness of 
more than 70% occurred at 300® C., the maximum 
value being reached between 300® and 400® C. At 
this stage the hardness (45, scleroscope) was 
equivalent to that of a 1*2% carbon steel in the 
annealed condition. Annealing at temperatures 
above 4(X)® C. produced progressive softening, 
interrupted by a slight hardening at 900® C., 
following the .\3 transformation. The needle-like 
striations in normal electrolytically deposited iron 
coalesced into larger elongated grains at 600® — 
700® C. A considerable quantity of hydrogen was 
evolved during the annealing operations and was 
assumed to be due to an unstable compound of iron 
and hydrogen. .Active evolution of hydrogen 
occurred at 90® C., but complete decomposition of 
the iron-hydrogen compound was not effected until 
the A3 tr.ansition point was exceeded. — C. A. K. 

High-speed steel; Shrinkage and expansion of 

due to heat treatment. M. A. Grossmanu. Chem. 
and Met. Eng., 1922, 27, 541—544. 

When high-speed steel (0'65% C, 18*0% W, 4*0% 
Cr, 1*0% V) was heated, quench^, and drawn at 
varying temperatures there was a regular trend of 
the a)ntractions and expansions (measured at room 
temperature) irrespective of the quenching tem- 
perature. Increasing values for contraction were 
observed when the steel was reheated to 1000® F. 
(540® C.), followed by an expansion when heated 
at 1000®— 1100® F. (540®— 590® C.), above which 
temperature contraction again set in. When the 
steel was drawn some change took place up to 
1000® F. (5<M)° C.), which decreased the hardness 
due to quenching from higher temperatures; the 
increasing hardness after annealing at above 
1100® F. (590® C.) is attributed to the appearance 
of a new constituent. Microscopical examination 
supports the evidence for the existence of a new 
constituent. By correlating the evidence it is 
considered that a secondary martensite is formed 
when the steel is annealed at 590° C., probably from 
a secondary stable austenite. Martensite II is more 
stable than the primary martensite formed on 
cooling steel, and is decomposed only by subsequent 
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heating at temperatures higher than 1100*^ F. 
(590^ C.), which causes the final contraction of the 
steel and its return ultimately to the dimensions 
of the annealed condition. — O. A. K. 

Coppery Electrolytic refiwng of . Sci^orofton. 

of silver from argentiferous slimes. J. M. 
Fernandez Ladreda. Anal Ffs. Quim., 1922^ 
2a, 19&— 206. 

Akoshttfebotis slime from the electrolyte refining 
of copper, containing sulphates of iron and copper, 
is roasted at such a temperature that the copper 
and iron sulphates are decomposed and the silver 
is converted into silver sulphate, which is separated 
by leaching. The reroyery of silver may be made 
more complete by addition of potassium bisulphate, 
copper sulphate, and sulphuric acid. The roasting 
must be carried out in an oxidising atmosphere to 
avoid the formation of cuprous oxide. — G. W. H. 

Ziric; Effect of single impurities on the electrode- 
position of from sulphate solutions. J. T. 

Ellsworth. Trans. Amer. Electrochem. Soc-, 
1922, 187 — 202. [Advance copy.] 

The effect of small quantities of each of the follow- 
ing metals as a single impurity in zinc sulphate 
ceSs was investigate : copper, mangariese, cad- 
mium, iron, cobalt, antimony, and calcium. Teste 
on pure zinc sulphate solutions showed ^at with 
sufficient zinc ions present, fairly hmh acidity, and 
not too low current density, an efficiency of 90 — 
100% could be reasonably expected during the first 
24 hrs. and of 80—90% for the next 24 hrs. Anti- 
mony, copper, and cobalt seriously reduce this 
efficiency, and the recommended maxima for these 
impurities are, 0*7 mg. per 1., 10 mg. per 1., and 
12 mg. per <1. respectively. Iron does not affect the 
efficiency if less teian 50 mg. per 1. is present, while 
cadmium actually improves it, but should not ex- 
ceed 0*5 g. per 1. or the deposit becomes rough and 
black. Manganese has no effect unless more than 
1 g. per 1. is present, when it causes pitting and 
eventually the formation of large holes. Lime is 
objectionable only when the solution is nearly 
saturated with calcium sulphate, which then may 
crystallise on the cathode and contaminate the 
deposit. — A. R. P. 

Zinc: Electroplated — ; — and the diffusi^ of 
electro-deposits into zinc. W. G. Traub. Trans. 
Amer. Electrochem. Soc., 1922, 13 — 17. [Advance 
copy.] 

When copper, brass, gold, or silver coating are 
deposited on zinc the coatings disapp^r after a 
few months. Experiments show that t^s is due to 
diffusion of the surface metal into the zinc ^d may 
be prevented by first coating the zinc with nickel 
which does not diffuse into it.— A. R. P. 

Aluminium: Simple crucible furnace for melttng 

A G Lobley. Trans. Amer. Electrochem. 

Soc.,' 1922, 169—172. [Advance copy.] 

A FUENACE suitable for melting and keeping molten 
aluminium for the manufacture of small die caste 
int^s consists of a nichrome ribbon resistor wound 
in“a helix and supported on thin firebrick shelves 
around, but not touching, a fireclay cniciWe. The 
crucible is removable for renewals without disturb- 
ing the resistor, and the whole is inflated m a 
brickwork container with kieselguhr. The capacity 
of a crucibk is 35-^ lb- of alumim^, which is 
melted by a current of 20 amps, at 200 volt^ the 
energy consumed being 0'78 kw.-hr. per im of 
metal. This furnace showed a saring of 15% in 
rVnning expenses compared with a gas-fired 
crwubla furnace, and the metal losses are con- 
siderably reduiia. — A. R. P . 


Nickil deposition; Application of the i^tractD. 
meter to the study of — ^ — . E. A. Vuilleumiet, 
Trans. Amer. Electrochem. Soc., 1922, 169 — leg’ 
[Advance copy.] 

Ths primary cause of the peeling of electro- 
deposited nickel seems to be a tendency of the 
deposited metal to undergo a contraction whicti 
causes the deposit to beud towards the auode. 
This may he measured by depositing the nickel on 
a thin platinum sheet cathode and ascertaining Ij 
means of the contractometer (Kohlschiitter and 
Vuillenmier, Z. Elektrochem., 1918, 24, 300) the 
amount of bending. While an increase in the p, 
of the solution causes at first a more rapid bending, 
stiU greater acidity reduces it at the same time as 
the cathode efficiency. Iron salts increase the 
bending M%, but a trace of sine causes a marW 
decrease and the deposit becomes more velvety. 
At times there are delays and spurts in the con- 
traction, especially when very little hydrogen is 
evolved at the cathode; when much hydrogeli 
is evolved the nickel expands, possibly owing to 
the formation of nickel-hydrogen analogous to 
palladium-hydrogen. — A. R. P. 


INickel;} Effect of impurities in nickel salts used 

for electrodewsition [of ]. M. R. Thompson 

and C. T. Thomas. Trans. Amer. Electrochem. 
Soc., 1922, 123 — 138. [Advance copy.] 

Small amounts of zinc in nickel sulphate and nickel 
ammonium sulphate used for making up plating 
baths tend to cause the deposits to have bright 
edges and smooth surfaces, while larger amounts 
cause the formation of bright spots and tend to 
increase pitting, the effect in each case becoming 
more marked the longer the deposition is continned, 
The efi'cct of zinc may be counteracted to a great 
extent by neutralising the solution with nickel 
carbonate to Ph 6’7, filtering, and re-acidifying to 
Pb 5’8, the electrolysis being then conducted at a 
high current density for some hours. Copper, even 
in small amounts, cansee the deposits to become 
rough ond somewhat burred, and the effect is more 
m-aAed the longer the deposition is continued. 
The solution may be purified in the same manner 
■as in the case of zinc. Iron does not seem 
to have a deleterious effect on the deposits even 
when they contain as much as 7% Fe. On the 
contrary, the presence of iron in deposited nickel 
makes the metal whiter, more finely crystalline and 
harder. The authors recommend that the impurities 
in nickel salts used for electroplating should not 
exceed 005% Zn, 0 02% Cu, 0T% Fe, and 01% of 
free suJphuric acid. — A. R. P. 


Current distribution and cathodic eleptrodeposHion 
upon surface cavities of bodies in elecirolyftc 
baths. K, Arndt and O. Clemens. Chem.-Zeit., 
1922, 46, 925—926. 


The distribution of current along numerous paths 
from anode to cathode in an electrolytic bath is or 
consequence in electrodeposition upon uneven 
surfaces, and is especially marked in the case ot 
electrodeposition from solutions of gold auo 
potassium cyanides, the deposition of gold upon 
the side of the cathode remote from the anode being 
almost eqnal to that upon the nearer side. Ihe 
authors have investigated the distribution ot tne 
deposited metal upon the respective plates ot a 
composite cathode consisting of two plates elec r 
cally connected and disposed at different distances 
from a single anode, more especially in the case o 
the electrodeposition of nickel. The 
electrodeposition upion more remote parts ot 
cathode increases as the concentration of metaiu 
ions in the electrolyte decreases, the ^ 

the hath being unaltered. A simitor iMrease 
accompanies an increase of specific conductivi y 
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the electrolyte, the total content of electroijrte being 
maintained constant. The effect ia pronounced in 
cyanide baths, as the ionic concentration of the 
metal is small owing to the formation of complex 
juions. — J- S. O. T. 

^iclcel alloys which maintain their rigidity over a 
wide range of temperature. P. Ohevenard. 
Comptes rend., 1922, 175, 486-489. (C/. J., 1920, 
26 a.) 

AJiLOYS of nickel were studied from the standpoint 
of their rigidity at temperatures ranging up to 
iind a diagram is given, in which their 
behaviour under test conditions is shown in com- 
parisoin with that of electrolytic iron and of chrome- 
nickel steel. An addition of 15% of chromium to 
nickel raises by 160° the upper temperature limit 
of the range within which the metal remains rigid, 
but raising the chromium content to 22*6% gives 
only a eli^t further increase. The former propor- 
tion is found to be more advantageous, as dimcutlUes 
of manufacture and forging increase considerably 
with chromium content. The best results were 
obtained with nickel containing 9% of chromium 
and 5‘8% of tun^ten; in this alloy the nickel may 
be ropiarod by lerro-nickel of nickel content 
without detriment to the rigidity, and the manu- 
facture of the alloy is thus facilitated and the cost 
is decreased. The method of determining ri^dity 
was based on measurements of a wire from which a 
weight was suspended, the wire being placed in a 
furnace of constant temperature. Photographic 
records of the stretching of the wire were made and 
the increase in length was plotted as a function of 
time. The quaternary alloys of iron, nickel, 
chromium, and tungsten are tough, highly resi^ant 
to chemical action, and consideramy more rigid at 
high temperatures than the usual types of steel. 

— H. J. E. 


Patents. 

[Iron and steel; Composition for use in the] case 
hardening, hardening, and tempering [o/ — — 

E. J. 0ickinfl. E.P. 185,564, 6.7.21. 

A COMPOSITION for application to portions of iron 
and steel articles which it is desired should remain 
soft when the article is subjected to a hardening or 
case-hardening process, consists of a mixture oon- 
taining 56% of kaolin, 19% of barium sulphate, 19% 
of powder^ silica, and 6% of a solution of sodium 
silicate of sp. gr. 1*2.-— A. R. P. 

Iron and steel icire; Solution for use in drawing 

. 0. Vogel. G.P. 299,031, 21.6.16. 

A SLIGHTLY acid solution of copper sulphate is 
mixed with one or more chlorides, e.g,, sodium 
chloride and ferric chloride. The iron or steel wire 
is coated w’ith copper by immersion in this solution, 
and after drawing, the copper coating is removed 
hy treatment with an ammouiacal solution of 
copper sulphate. By using the mixture of salts 
copper separates more easily than from copper 
sulphate alone, and the copper adheres better to 
the wire, so that a thinner coating can be used 
than hitkerto. — T. H. Bu. 

Iron and steel wires: Solution for use in wet 

drawing of , also for pickling. O. Vogel, 

0-P. 299,032, Sl.5.16. 

.5^^^iuna consists of two or more suitable 
calorides, including preferably ferric chloride, with 
^ne addition of sufficient ammonia to produce a 
quantity of colloidal ferric hydroxide. By 
t’® ^dition of ammonia the solution adheres better 
^the wire and its lubricating action is increased, 
at?.? ^“^position of the solution remains unchanged 
Jiu the wire keeps clean till the end. When the 
^tution is to be used for pickling the ammonia 

IS omitted.— T. H. Bu. 


Verto-tu/ngstenj Method of purifying tin-bearing 

. P. M. Becket. TI.S.P. 1,429,272, 19.9.22. 

AppL, 20.6.20. 


The comminuted alloy is treated with an aoid 
solvent for tin. — O. 1 . 


Calortsing metals; Furnace apparatus more par- 

Ocularly adapted for . F. H. Rogers. From 

Calorizing Corp. of America. E.P. 184,839, 19.4.21. 
In apparatus specially adapted for calorising metals 
(by heating with aluminium powder or the like in 
an atmosphere of non-oxidising gas), gas is de- 
livered to a rotary retort through a pipe consisting 
of a portion rotating with the retort and a 
stationary portion connected with the former by 
means of a gas-tight joint. The non-rotating part 
is pivoted to the upper end of a vertical support 
so as to permit of slight eccentric motion of the 
retort. Close connexion between the non-rotary 
and rotary parts of the delivery pipe is maintained 
by means of a coiled spring. The closing plates on 
the retort are arranged so as not to be subjected 
to any weight, this being carried by flanges on the 
retort resting on bearing rollers. — C. A. K. 

Metallurgical furnace. C. G. Roller. U.S.P. 

1,429,777, 19.9.22 Appl., 30.10.20. 

The down flue of a metallurgical furnace communi- 
cates with a tunnel in which are rails capable of 
being raised or lowered and which support a car 
having a detachable body. By raising or lowering 
the rails, the car may be moved into and out of 
engagement w’ith the flue, making a joint therewith. 

— A. J. H. 

Furnace; Ore-treating . C. C. GrimeB, U.S.P. 

1,430,45, 28.9.22. Appl., 26.3.19. 

An inclined retort is heated by a vertical flue com- 
municating with the bottom of the retort chamber. 
Within the upper part of the retort pipe is a per- 
forated fume-collecting pipe. — C. I. 

Alloys; Readily fusible . A. de W. Mulligan, 

E.P. 185,012, 23.8.21. 

Fusible alloys possessing physical properties which 
render them suitable for temperature indicators for 
bearings contain Sb 0’8 — 2*5%, Sn 12 — 29*6%, 
Pbl2— 61%, Cd 6-6— 18%, Bi 3—50%. The ratio of 
the content of tin to that of antimony is 12 to 1. 

— C. A. K. 

Ores containing copper silicate; Treatment of . 

H. L. Sulman, T. J. Taplin, jun., W. G. Perkins, 
and H. F. K. Picard. E.P. 185,242, 9.6., 16.7., 
6.8., and 9.12.21. 

Obes containing copper silicate (chrysocolla) and 
copper carbonate (malachite and azurite) are 
heated, after crushing, at 150° — 400° C. and treated 
with an ammoniacal solvent. The heating process 
reduces the copper without any fritting and the 
reduced material is obtained as a porous mass. The 
reduced material may be re-oxidised before 
leaching. — C. A. K. 

Annealing andfor other heat treatment of metals. 

AV. and C. A. Barron. E.P. 185,277, 8.7.21. 

An annealing pot is provided with a double lid 
forming a chamber through which a stream of non- 
oxidising gas is passed during the heating and 
cooling periods. — C. A. K. 

Tungsten carbides; Process for the manufacture of 

without free carbon for use as tools and 

implements of all kinds. P. C. Rushen. From 
Akt.-Ges. B. Felder-Clement. E.P. 185,313, 
15.8.21. 

Tungsten carbides are made best at a temperature 
higher than the temperature of formation of the 
carbides, but this results in the separation of 

b2 
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vaphite during cooling (O.P. 2B9.066 and 286»184; 

1916, 423; 1915, 1250). llie tree carbon is re>. 
moyed and a ^rae crjst^Uno structure prevented 
by tbe addition oi molybdenum, molybdic acid, 
molybdenum oxide or carbide, to the fused crude 
tungsten carbide. The molybdenum compound 
volatilises completely and enables free carbon to be 
removed with it, so that it is not necessary to 
oxidise all the free carbon to its oxides. 7 — 8^ of 
m<dybdenum is used for effective decarburiaation. 
The fused tun^ten carbide is suitable for casting, 
particularly in moulds with the use of centrifugal 
force (E.P. 157,766).— C. A. K. 


Ore coneentrationf more etpecially for purifying 

graphite; [fetation] process of . Blektro. 

Osmose A.>G. (Oraf ^hwerin Ges.). G.P. 356,^ 
22.7.19. 

Crushed ores are subjected to a flotation pro. 
cess in a medium composed of a molten substance 
of greater density than water, and from which gases 
are ev<^ved, at or above its mating point, owing to 
decomposition or dehydration. Ine ores may, if 
desired, be mixed with oil or be subjected to a pre. 
liminary oil-flotation jpurification process. Gases 
or steam may be blown into the molten material. 

— J. 8. G. T. 


Tin: Process for the electrolytic refining of . 

W. P. Thompson. From W. J. Aikens. E.P. 
185,808, 31.5.21. 

A BATH, suitable for the electrolytic refining of crude 
tin containing lead, is formed by dissolving tin in 
a 15*5% solution of hydrofluosilicic acid until 4*5% 
of the weight of solution in tin is dissolved, and 
adding to solution thus obtained 0*1 to 0*3% of 
phosphoric acid to precipitate le^, and 0*1% of 
cresylic acid to prevent the formation of crystalline 
or hair growths on the cathode. Addition of 0*05 — 
0*01 % of glue to the bath renders the deposit harder 
and more compact. Crude tin is used as anode and 
pure tin sheets as cathodes. — ^A. R. P. 

Tungsten or molybdenum; Eleefrolytic treatment of 
metalliferous materials containing — — . R. E. 
Pearson, E. N. Craig, and Durdoo, Ltd. E.P. 
185,842, 11.6.21. 

Tungsten or molybdenum ores or waste producte 
are ground and mixed to a paste with sulphuric 
acid, and the mixture is placed on a lead plate 
which forms the anode of an electrol^^tic cell con- 
tainine dilute sulphuric acid. On passing a current 
throuiJi the cell the basic impurities, e.g.^ dron, 
manganese, calcium or sodium oxides, in the 
material on the anode pass into solution, leaving a | 
residue of tungsten or raolyWenum oxides. Alterna- 
tively the anode may consist of nickel or a nickel 
alloy, and the electrolyte of caustic soda, whereby 
soluble sodium tungstate or molybdate is formed 
and the foreign metals are left as anode slime. The 
process is applicable to the utilisation of scrap 
molybdenum or tungsten metal. — A. R. P. 

Copper; Process for colouring . F. Laist, F. F. 

Frick, E. Klepetko, and L. P. Davidson, Assrs. 
to Anaconda Copper Mining Co. U.S.P. 1,428,170, 
5.9.22. Appl., 29.11.21. 

Copper or bodies containing copper aie subjected 
to the action of a concentrated solution of a copper 
salt. — C. A. K. 

Zinc from complex ores; Process for recovering . 

J. T. Ellsworth. U.8.P. 1,429,330, 19.9.22. 
Appl., 12.7.21. 

In a cyclic process for extraction of zinc by a 
solvent and deposition of the metal by electrolysis, 
the solution prior to electrolysis is concentrated, 
separated from the crystals formed, and diluted 
to such an extent that the concentration of tlw 
soluble salts therein will be insufficient to produce 
supersaturation at any subsequent stage in tbe 
cycle. — B. M. V. 

Flotation process; Differential . B. Stevens. 

U.8.P. 1,429,544, 19.9.22. Appl., 8,3.20. 

ore pulp is treated with a selective flotation 
l^nt caosUting of a substance which dissolves one 
of the.:metal5 Aat is capable of being floated and 
which 18 saturated with that metal. — A. R. P. 


Ores; Concentration of flotation. Elektro. 

Osmose A.-G. (Graf Schwerin Ges.). G.P. ^6,815 
6.2.19. 

Ore pulp is agitated by means of air in the lower 
part of a vessel, the uppe<r part of which is 
covered, partly or wholly, with a sieve through 
which tne gangue particles are dispersed, while the 
froth is withdrawn over an open rim. The level of 
the liquor in the vessel is maintained automatically 
so that contamination of the froth with gangue 
particles does not occur. — A. J. H, 

Lead and zinc; Extraction of . W. G. Waring, 

Assr. to G. Battella. U.S.P. 1,430,270, 26.9.22. 
Appl., 17,8.21. 

Ores containing lead and zinc are extracted with 
a hot ammonium sulphate solution to remove the 
zinc, and the residue containing the lead is treated 
with an ammonium carbonate solution containing 
ammonia Muivalent to the sulphur trioxide present 
in the residues. Lead carbonates are formed, and 
an ammonium sulphate solution containing zinc. 
The ammonium sulphate solution can be used again 
for the extraction of the zinc. — H. C. R. 

Pure nickel; Process for the preparation of — 
from impure nickel sulphate. E. Gunther. G.P, 
356,531, 10.4.21. 

A SOLUTION of crude nickel sulphate is treated with 
sodium chloride sufficient to convert all the inetah 
present into chlorides, and the resulting sodium 
sulphate is crystallised out by strongly cooling tbe 
solution. The chloride liquor so obtained is treated 
with hydrogen sulphide to remove the metals of 
group 2, and the filtrate is oxidised and treated with 
limestone to precipitate iron and manganese. The 
remaining sulphuric acid is precipitated with 
barium chloride and from the clear liquor nickel 
hydroxide is precipitated and reduced to metal, 
which is pure except for a trace of cobalt. 

—A. R. P. 

Metals; Treatment of . Th. Goldschmidt A.-G., 

und L. Schertel. G.P. 356,532, 16.2.17. 
Materials containing volatile metals or metals 
yielding volatile oxides are subjected while in the 
molten condition to a blast of burning gas. Oxida- 
tion of the metals occurs, the metallic oxides are 
volatilised and arc separated, and subsequently con- 
verted into metal. — A. J. H. 

Ores; Process for treating . W. J. Mejlersh- 

Jackson. From Soc. Metalurgioa 
“ Cuprum.” E.P. 184,501, 10.2.21. 

See U.S.P. 1,303,701 of 1919; J., 1919, 541. J- 
[Reference is directed, in pursuance of Sect. 
sect. 2, of the Patents and Designs Acts, 190/ aaa 
1919, to E.P. 172,386.J 

Matte and other materialt and eolutioni 

copper and nickel; Treatment of - — • p' 

Fairweather. From N. V. Hybinette. *■ 
185,859, 15.6.21. 

See U.8.P. 1,382,361 of 1921; J., 1921, 628 a. 
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Tpod cMoyt. W. P. Tbompson. From Soc. 

Xhoumyre Fils. B.P. 186,118, 16.6.21. 

See G.P. 354,978 of 1921 ; J., 1922, 767 a. 


Steel ingot, and method of and mould for pro- 
ducing same. Method and apparatus for casting 
steel ingots. E. C. B. Marks. From Valley 
Mould and Iron Gorp. E.P. 186,080, 18.3.21, 
and 186,093, 20.4.21. 

Carbon for hardening steel and iron. G.P. 357,226. 
See ilB. 

Materials for handling molten glass. E.P. 172,610. 
SeeVUl. 


Electrode for welding. E.P. 185,580 and 185,813. 
5'ee XX. 


XL-ELECTB0<XHEM1STBY. 


Anode carbons; Stability of •. K. Arndt and 

\V. Fehse. Z. Elektrochem., 1922, 28, 376 — 381. 


A METHOD of estimating the graphite content of a 
specimen of carhon consists in determining the 
electrical resistance of the material, powdered and 
carefully graded, under a definite mechanical 
pressure, and comparing the result with a standard 
curve obtained from carbons of known graphite 
content. The chemical resistance of the carbons 
was determined by using them as anodes in the 
electrolysis of a solution of sodium chloride and 
chromate, and determining the loss in weight. The 
resistance increases generally with the graphite 
content, but the highest resistance was shown by 
a carbon containing 75 % of graphite. Microscopical 
examination showed that the structure of the 
carbon must be fairly coarse and free from cavities, 
and that this condition is best fulfilled in specimens 
graphitised up to about 75%. — E. H. R. 


Jlesistor carbons; Resistivities of some granular 

. C. E. Williams and G. R. Shuck. Trans. 

Amer. Electrochem, Soc., 1922, 109—121. [Ad- 
vance copy.] 

The electrical resistances of granular varieties of 
graphite, carbon, coal-tar residue, coke, coal, and 
charcoal have been determined at various tempera- 
tures up to 1600° C. The samples were heated for 
several hours at 1000° C. prior to being tested. 
The difference of resistivities of the various samples 
was not large at 1000°— 1200° C. The temperature- 
coefficient of resistance was in all cases negative up 
to 1000° — 1200° C., approaching zero at that 
temperature, and becoming positive at still higher 
temperatures. This change was more pronounced 
in graphite than in the other forms of carbon. The 
resistivity increased as the size of granule de- 
creased. High resistivity accompanied the presence 
of volatile matter. Ash contained in the granules 
increased the contact resistivity and temperature- 
coefficient only slightly, while the effect of ex- 
traneous ash or foreign matter of high resistivity 
was very marked in this connexion. — J. S. G. T. 


Alloys [ujed as heating elemenfs]; Electrical pro- 
perties of at high temperatures. M. A. 

Hunter and A. Jones. Trans. Amer. Electro- 
chem. Soc., 1922, 139 — 158. [Advance copy.] 
Mitkbials used as heating elements are divided 
into two classes. The first, including nickel, copper- 
nickel and iron-nickel alloys, have high specific 
resistances at the operating temperature and are 
suitable for use up to 600° O. Tie second, including 
nickel-chromium, nickel-iron-chromium, ami iron- 
chromium alloys, in addition withstand oxidation, 
and are more or less suitable for use up to 1100° C. 
Tables are given of the comparative valu^ of the 
specific resistances of the various alloys at intervals 


of 100° C. for the range 20° C. — ^1000° C., and of 
the respective values of the specific resistances in 
ohms /mil foot at room temperature. The life of a 
nickel-chromium alloy is related to its chromium 
content. For temperatures in excess of 1000° O. 
the chromium content of the wire should be as hi^ 
as possible. An alloy containing 20% Cr is recom- 
mended as possessing the best manufacturing and 
operating characteristics. The resistance of a 
bright wire increases on oxidation by 3 — 4 5%. 

— J. S. G. T. 

Insulating compounds; Afc action on some liquid 
— — . C. J. Rodman. Trans. Amer. Electrochem. 
Soc., 1922, 45 — 66. [Advance copy.] 

Results are given of tests of the electrical dis- 
ruption of insulating liquids of low viscosity and 
high fire and flash points, between ball electrod^, 
at and below the liquid surface, the maximum dif- 
ference of potential employed being 100,000 volts. 
Among the liquids tested were gasoline (68°), 
various transformer oils, benzol, monochlorobenzol, 
orthodichlorobenzol. dichloromethane, chloroform, 
and carbon tetrachloride, and mixtures of halogen 
compounds with mineral oils. The products ob- 
tained on disruption were : finely divided, non- 
conducting amorphous carbon, saturated and 
unsaturated hydrocarbons lower in the series, 
hydrogen, unsaturated hydrocarbons, carhon 
monoxide, methane, and ethane, and hydrochloric 
acid in the case of chlorinated compounds, 
lucrease of molecular weight in the paraffin series 
was accompanied by a decrease of gas evolved per 
kilowatt-sec. of arc rupture. A similar decrease like- 
wise accompanied increased halogenation of the oils. 
The average yield of gas from a mineral oil was 
about 97 C.C., and from a highly chlorinated oil was 
as low as 4'2 c.c. per kilowatt-sec., the gas in the 
latter case being non-explosive when mix^ with 
air in any proportion. Liquid dielectrics are 
apparently broken down by a temperature-pressure 
effect of very short duration rather than by the 
effect of high frequency alone. — J. S. G. T. 

Corona effect; Chemical reactions ijvduced by the 

in circuits traversed by continuous currents. 

C. Montemartini. Gazz. Chim. Ital., 1922, 52, 
II., 96-97. 

SiHCB the corona effect is due to the emissien of 
electrons, the gqs surrounding the conductor pro- 
ducing the effect should be ionised, and the effect 
should be capable of inducing those chemical 
reactions which are caused by discharges in rarefied 
gases or by the dark discharge. As far as a number 
of these reactions (formation of ozone, dec 9 mposi- 
tion of carbon dioxide, formation of ammonia from 
nitrogen and hydrogen, etc.) are concerned, this 
is found to be the case, (C/. J.C.S., Nov.) 

— T. H. P. 

Chromate electrolysis. Lottermoser and Falk. 
See VII. 

Insulating varnishes. Weber. See XIII. 

Current distribution and cathodic electro-de- 
position. Arndt and Clemens. See X. 

Electrolytic oxidation of isoeugenol. Lowy and 
Moore. See XX. 


P.VTKNTS. 

Galvanic cell. A. Heil. E.P, 173,515, 28.12.21. 

Thb carbon pole of a galvanic cell is surrounded by 
a depolariser consisting of manganeM dioxide or 
hydrated manganese dioxide mixed with carbon or 
graphite. The negative pole is of copwr ganze, 
copper-plated lead, or copper-plat^ carhon, 
surrounding the depolariser and immersed in the 
eHectrolyte, which consists of dilute sulphuric acid 
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together with copper sulphate and tuaugaiiese sul- 
phate. The whole is rantained within an airtight 
lead casing. The cell is free from. “ gassing ” and 
can be used as an accumulator. — J. S. S. T. 

Galvanic cell with electrodes composed of manganese 
dtoxtde and acetylene soot. P. Burger. G.P. 
357,090, 17.6.21. 

About 6 — 20% of graphite is mixed with the soot 
incorporated in the electrodes. The mixture can 
be pressed into solid blocks sufficiently porous to 
soak up dectrolyte, and the graphite confers a 
greater conductivity upon electrodes made from the 
mixture. — J. S. G. T. 

Ottyhydrogen gas eeU, employing fused alkedi as 
electrolyte. E. Baur. G.P. 357,290, 20.2.21. 
Bell-shaped metal vessels are used ns electrodes, 
and are closed below by a mass of the same metal 
of large superficial area, in the form of a brush or 
wire net. The gas flows over this brush or net into 
the electrolyte. Gas leaking from the bell is de- 
livered to a second bell surrounding the first, and is 
brought into heat-exchanging relation with a 
further supply of gas. — J. S. 6. T. 

Electric accumulators [; Desulphating ]. W. O 

Garbutt. E.P. 185,797, 11.5.21. 

SuLPHATED lead electrodes are desulphated, after 
removal of sulphuric acid by passing a current of 
the customary density and voltage between them 
when immersed in a solution of an alkali hydroxide 
or peroxide of sp. gr. IIOO or above, e.g., a 10% 
solution of sodium hydroxide or peroxitle. 

— J. S. G. T. 

Electrodes for arc welding and metal cutting and 
process for making the same. W. H. Boorne. E.P. 
185,580, 19.7.21, 

The electrode consists of a metal rod or core wound 
transversely with a carbonaceous fibre saturated 
with a solution of sodium borate and covered by 
means of an extrusion machine with a coating of a 
rnixture of magnesite, aluminium, and sodium 
silicate while the fibre is wet. The coating may 
include graphite (not less than 98% of carbon) and 
crocidolite asbestos or amosite, with or without 
granulated magnesium. — T. H. Bu. 

[Iron] welding rods or electrodes and soldering 

sticks [,• Composition for coating ). E. H. 

Jones, and Alloy Welding Processes, Ltd. E.P. 
185,813, 3.6.21. 

A SUITABLE proportion of “ ferro-oarbou alloy ” con- 
taining 50% C and 50% Pe, or of “ silicon-carbon ” 
alloy (60% Si, 35% C, and 1;5% Fe), or of both, is 
added to the paste with which the welding rod is 
coated, so that the weld metal has sufficient carbon 
and/or silicon to give it the characteristics of cast- 
iron. — A. B. P. 

Electric furnace. M. S. Clawson. U.8.P. 1,428,489, 

19.9.22. Appl., 13.7.20. 

Ax electric furnace comprises a main supporting 
member carrying a central member, and side mem- 
bers movable towards or from the central member 
and mounted on pivots. Besistance members, 
adapted to hold the material to be treated, are 
engaged between rotary heads mounted in the 
central and side members respectively. — J. S. G. T. 

Electric conductors; Method of making [aj«- 

minium] . J. Lind. XJ.S.P. 1,429,441, 

19.9.22. Appl., 26,4.21. 

ALummuM conductors are insulated by heating and 
thtm quenching in an aqueous solution of soda. 

— J. S. G. T. 


Electric resistance heater for high temperatures 
B. Bauer and A. von Zeerleder, Assrs. to 
Anon, des Ateliers de Secheron. U.S P 
1,426,245, 15.^.22. Appl., 10.12.19. 

See E.P. 133,706 of 1919; J., 1921, 629 A. 

Negative plate for electric accumsdators and ihi 
manufacture thereof. A. Pouchain. U 8 P 
1,429,300, 19.9.22. Appl., 22.6.20. 

See E.P. 161,434 of 1920; J., 1921, 650 A. 

Insulating material; Treating peat for manufac- 
turing an . B. Graelfe. U.S.P. 1,429,503 

19,9.22. Appl., 6.1.21. 

See E.P. 166,856 of 1920; J., 1921, 626 a. 

Electrical dehydrator. U.S.P. 1,428,178. See lit. 

Treating air electrically. U.S.P. 1,388,112. See 


m-FATS; OILS; WAXES. 

Copra cake; Extraction of . A. P. West and 

J. M. Feliciano. Philippine J. Sci., 1922, 20, 
509—517. 

Copra cake was extracted with different solvente for 
various intervals of time in a Soxhlet apparatus. 
Ether, carbon tetrachloride, end benzene gave 
approximately the same percentage extraction. 
Chloroform, acetone, and petroleum ether dissolve 
not only the oil but also small quantities of non-fatty 
substances, while ethyl and methyl alcohols dissolve 
a considerable quantity of the latter. By extract- 
ing copra cake with carbon tetrachloride and after- 
wards extracting the oil-free cake with methyl 
alcohol the non-fatty material was obtained. It 
had a high acid and saponification value and con- 
tained a small percentage of nitrogen, which is 
possibly mainly in the form of amino-acids. 

— H. C. R. 

Fatty oils; Polymerisation of . J. Marcusson. 

Z. angew. Chem., 1922, 35, 543—544. (C/. J., 

1920, 755 A.) 

The action of light on tung oil in the absence of air 
causes the oil to change into a solid the melting 
point of which varies with the nature and intensity 
of the illumination. The mass can be separated by 
treatment with acetone into a soluble fraction, con- 
sisting mainly of unchanged oil, and an insoluble 
fraction, which can be purified by recrystallisation 
from hot acetone, and consists of /J-elseostearin (m.p. 
61® O.). A small quantity of an infusible substance 
which is insoluble in hot acetone and in all 
usual fat-solvents remains behind. The forma- 
tion of )S-elaxistearin by the action of light on 
a-elseostearin is a case of stereoisomeric rearrange- 
ment from the cis to the trans form. If the 
glyceride is exposed to the air or illuminated in a 
sealed glass tube polymerisation takes place, with 
the formation of the product insoluble in fat- 
solvents mentioned above. An acid can be prepared 
from the polymerised substance having an iodine 
value only one fourth that of olseostearic acid and a 
molecular weight twice as great. The formation 
of /8-elseostearin causes the fiilm of dried tung oil 
he lacking in durability. This may be overcome by 
heating the oil to a high temperature before using 
it as an ingredient of paints and varnishes, as dJ 
this means it is converted into poljrmerised products 
which no longer give jS-elseoeteann on exposure to 
light, and a uniform and elastic film is obtainea. 
The films formed by the drying of fatty oils contain 
unchanged oil, free fatty aci£ and oxy 
neutral polymerisation and oxidation products botn 
in the sol and form. — H. 0. R. 
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pine oil. Sandq^ist. See XlII. 

Iodine value. Ldhrig. See XJXa. 

Vitamin which ^omotee calcium deposition. 
HcCollum and others. See XIXa. 

Patents. 

Vulcanised oil product. W. O. Snellmg. U.S.P. 

1,430,034, 26.9.22. Appl., 8.8.19. 

^ YiTLCANisED oil product is obtained by treating a 
fatty oil with excess of sulphur chloride and sub- 
sequently bringing the material into intimate con- 
tact with water. — D. F. T. 

PurfuraZ; Process /or making soaps containing 

. Aschkenasi. G.P. 356,437, 27.5.20. 

FiraFUKAt is dissolved in hot or cold solutions of 
g(^ium, potassium, or resin soaps, or is incorporated 
with soap shavings. The products do not change 
on keeping, although furfural alone is very easily 
attacked by alkalis. — H. C. R. 

Soap contained in the slttdge of carbonate of lime; 

Process for the removal of . P. Krebitz 

U.S.P. 1,430,017, 26.9.22. Appl., 15.6.21. 

See G.P. 355,492 of 1920; J., 1922, 770 a. 

Oil-bearing materials, such as nuts, seeds and 
copra; Preservation and preparation for trans- 
portation of [tj/ compression in bitifc]. Pre- 

servation and preparation for transportation of 
cotton seed. A. W. Macllwaine. E.P. 1^,133 
and 186,277, 17.6.21. 


Xni.-PAINTSi PIGMENTS; VA8NISHES; 
BESINS. 

VartiUhei^ Changes in ihe electrical conductivity of 

[insulaUng] during drying. H. C. P. Weber. 

Trans, Amer. Electrochem, Soc., 1922, 89—96. 
[Advance copy.] 

Certain varnishes used for insulating purposes 
decompose during drying owing to oxidation, with 
the formation of acidic substances which are 
slightly volatile and of low electrical resistance. 
These may accumulate in certain parts of the 
insulation and cause an electrical breakdown. If 
they are allowed to volatilise by heating the 
material during drying, the resistance increases 
appreciably and the resulting insulation is satis- 
factory. — A. R. P. 

Pine oil [“ liquid resin,” “ pohjterpene” sulphate 
rtsiii ’*]. H. Sandqvist. Z. angew. Cheni., 1922, 
35, 531—533. 

The oil is obtained as a by-product in the manu- 
facture of wood pulp by the sulphate process from 
pine wood. From pure pine wood 45 kg. of oil is 
obtained per 1000 kg. of sulphate-cellulose. It is 
of use in the manufacture of detergents and for this 
purpose is purified by boiling with very dilute 
sulphuric acid, drying, and distilling under slightly 
reduced pressure at 260® C. with steam superheated 
to 360° C. About 76% distils over and 16% of pitch 
remains behind and can be used as a substitute for 
montan wax. The analysis of various samples 
taken from Swedish factories gave the following 
results. Crude oil : Viscosity (18° O., water=:l) 
717—8,000,000; sp. gv. at 15°/4° C., 0*977— 1’026; 
water, 0*69— 7*2%; ash, 007-4-62%, acid value, 
.7—160; insoluble in ether, <0‘1— 4‘2%. Refined 
od: Viscosity, 334—4000; sp. gr. at 35°/4® C., 0*967 
1001 ; acid value, 146 — 158*5 ; “ indifferent 

matter,'* 12—19%; resin acids, 34—53%, of acid 
yalue 166*5 — 176; fatty acids, 29—61%, of acid value 
toJ 193. The “indifferent matter** is not quite 


neutral and contains a substance of m.p. 136®— 137® 
O., similar to phytosterol. The resin, acids have 
sp. gr. 1*104 and are coloured dark brown« They 
are liquid at 130® C. The fatty acids have a mean 
Bp. gr. 0*968. ITie liquid portion gave some stearic 
acid on hydrogenation. The technical appilication of 
pine oil depends largely on the poBsibility of 
separating the resinous and fatty acids.— H. C. R. 

d-Pimarie acid of m.p. 212° C.; Preparation of 

. E. Knecht and E. Hibbert. J. Soc. Dyers 

and Col., 1922, 38, 221—222. 

i-PiMABic acid, of m.p. 161® C., when 

exposed to the air for prolonged periods, or when 
subjected to alkaline oxidation is partially con- 
verted into the d-pimaric acid, C 2 ,Ha, 0 a of m.p. 
212® C., oj, = 4-62*5®, described by Laurent. Vester- 
berg and others. The reaction may conveniently be 
carried out by allowing a dilute solution of the 
sodium salt to stand overnight with sodium hypo- 
chlorite solution. The crystalline precipitate is 
filtered off, dissolved in boiling water, and decom- 
posed with sulphuric acid. By recrystallising the 
liberated acid from alcohol, it is obtained in a pure 
condition in about 10% yield.— 6. F. M. 

Polymerisation of fatty oils. Marcusson. See XII. 

Patents. 

Friction facing and process of mahing same. L. 

Kirschbraun. E.P. 185,809, 1.6.21. 

Friction facings are produced from a mixture of 
an incombustible fibrous pulp and a phenol resin, 
which is saturated with a binder ana baked at a 
suitable temperature for producing the necessary 
strength and hardness. For example, asbestos 
pulp is mixed with about 5% of a comminuted 
soluble phenol resin and is then formed into sheets. 
Friction facings are cut from these and are calen- 
der^ and sized in the usual way, afterwards 
saturated with bitumen of low melting point (100® 
F. or less) and then baked at 400®— 500® F. (204® 
— 260® C.) for about 24 hrs. The product has a 
tensile strength greater than 2000 lb. per sq. in. 
and a Brinell hardness greater than 15. The hard- 
ness is dependent on the phenol resin used. 

—A. J. H. 

Floor coverings and process of making same. L. 

Kirschbraun. Fa.P. 185.816, 6.6.21. (C/. U.S.P. 

1,502,810 of 1919; J., 1919, 494 a.) 

Floor covering is made by passing a mixture cf 
fibrous stock and a non-adhesive emulsified matrix 
over the inner cylinders of a multi-cylinder paper 
machine, simultaneously forming a felted ply of 
fibrous stock on an outer cylinder of the machine, 
then drying and coalescing the pitch binding 
material in the inner plies: the pitch hinder forms 
an ingredient of the matrix, which also contains 
water, clay, sodium silicate, and aluminium sul- 
phate. The outer top ply is substantially devoid 
of the pitchy medium and is coated with a drying 
oil of a different colour, providing a surface on 
which a design may be printed. — D. F. T. 

Coating materials and methods of forming the same. 

British Thomson-Houston Co. From General 

Electric Co. E.P. 185,910, 18.7.21. 

For the production of a comparatively permanent 
coating resistant to ordinary abrasion, high tem- 
perature, water, and weak acid, e.g., for lamp 
shades and reflectors, kaolin or similar material is 
peptised by means of sodium hydroxide, an alkali 
silicate being then added as a binding agent 
together with any desired opacifying or colouring 
ingredients. The mixture is applied to the surface 
and is then treated with a fixing solution contain- 
ing, for example, zinc chloride and aluminium sul- 
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phate, which, reacts with the alkali silicate and 
prevents subsequent chemical action between this 
and atmospheric carbon dioxide. — F. X. 

Coating composition and process of making the 
same, M. I. Strauss. TJ.S.P. 1,386,380, 2.8.21. 
Appl., 18.5.17. 

Shellac is dissolved in caustic soda, the solution 
filtered, acidified with sulphuric acid, and the 
suiting precipitate washed, dried, and diswlved in 
alcoh(M, to yield a coating composition which, after 
drying, is impervious to, and unaffected by, gaso- 
line and the like. Solid pigments, snch as Venetian 
red or the like, may be aaded to the composition. 

Condensation product of phenol and fortnaldehyde 
and method of making same. Phenolic eondenM- 
tion product and method of making same. W. 
Achtmeyer. UjS.P. (a) 1,429,2^ and (a) 

1,429,267, 19.9.22. Appl., 10.3.21. 

(a) 100 PTS. of phenol is condensed with 100 pts. of 
40% form^dehyde solution in 30 — 40 pts. of hot 
water containing 3 — 5 pts. of sodium tungstate and 
9—12 pts. of sodium phosphate in solution, and the 
resinous product is separated from the watery layer. 

(b) a phenolic substance is condensed with methyl- 
^nedipnenyldianrine, — A. R. P. 

Japanese lacquer; Process of drying . Y. 

Shibata and Y. Nishiaawa. U.S.P. 1,429,542, 

19.9.22. Appl., 29.3.20. 

A Japanese lacquer preparation containing 6 — 30% 
of a complex salt of metals and ammonium is 
claimed. — A. R. P. 

Titanium complex {^pigment"] and method of pro- 
ducifip sa/ne. H. H. Buckman. U.S.P. 1,429,841, 

19.9.22. Appl., 20.12.20. 

Fine white titanium pigments are obtained by heat- 
ing under pressure with sulphuric acid and water, 
finely divi(ftd ilmenite and barium sulphate; after 
the addition of more water and re-heating, the solid 
product is dried and calcined. — D. F. T. 

Plastic product. W. O. Snelling. U.S.P . 1,430,036, 

20.9.22. Appl., 20.10.20. 

A BOsiN ester is applied as a substitute for clucl©. 

— U. F. T, 


Zinc4ead fnme; Treatment oj — i;- 
Assr. to W. G. Battelle. G.8.P. 1,430,271, 

26.9.22. Appl., 17.8.21. 

2INC-LE..D fumo intended for use as a pigment and 
containing sulphur is roasted at a low temperature 
to remove volatile impuritiee and to con^vert the 
cadmium into the soluble sulphate^ which can be 
removed by leaching with water.— H. C. K. 

Painter’s »ize; Process for the preparatiors of 
F. Sichel, Kommanditges., and E. ^ra. G.r. 
(a) 349,2*, 7.11.20, and (b^ 353.568, 29.12.20. 

(a) The saae ia made by digesting a mixture of 
starch with wholly or partly saponified fats, resins, 
or waxes, with an alkaline-earth hydroxide ®®d a 
salt of an alkali metal which reacts to form aljali 
hydroxide. The product is dried or concentrawa. 

(b) Part of this prepared product is added to further 
batches of raw material, and the ^xture is sub- 
iected to the above treatment. — A. R. P. 

Plastic compositions; Production of - — from solid 
or seml^lid acid tars or 
Forschungsinst. G.m.h.H, G-P. 354,539, 6,12.19. 

Acm tars or the like are treated at 160® 
tmder atmospheric or increased pressure, with 
^^ydes in the presence or absent of phenols 
and/or condensation, accelerators, swh as sulphunc 
or hydrochloric acid, or starch. The products are 


either treated with organic solvents to extract con. 
stituents suitable for use in ^ manufimture of 
lacquers, or are used as plastic compoeitiohs. 
the manufacture of the fatter, sawdust is either 
added to the acid tar or mixed wiUi the condensa- 
tion product, or sawdust may be impregnated with 
extracts of the condensation product, and subse- 
quently mixed with the insoluble residue remaining 
after extraction. — L. A. C. 


XIV.-1NDU>B0BBEB; GUTTA'PEBCHA. 

Caoutchouc ; Hydrogenation of and its consti- 

tution. H. fitaudinger and J. Fritfichi. Helv. 
Chim. Acta, 1922, S, 785 — 806. 

PcEiriRB plantation rubber was completely hydro, 
gendsed by treatment with hydrogen in presonce of 
platinum at 270° C. and about 100 atm. With a 
nickel catalyst complete hydrogenation could not 
be obtained under these and even more severe con- 
ditions. The hydrogenated rubber hag the compo- 
sition (CjHi.ln'and behaves towards bromine as a 
saturated componnd. It forms a coJourless 
amorphous mass, without the elastic properties of 
rubber but retaining its colloidal properties; it 
forms colloidal solutions in benzene, ether, and 
chloroform, but ia insoluble in alcohol and acetone. 
It is attacked by bromine in sunlight, forming a 
broroinated compound resembling rubber. The 
hydro-caoutchonc mnst be regarded as a high- 
naolecular paraffin hydrocarbon with so large a 
molecule that CnHp,+, is practically ec^uivalent to 
CnH,„. It is unattached by vulcanising agents. 
This supports the view that the vulcanisation of 
rubber is a purely chemical process due to combina- 
tion of the vulcanising substance with the rubber 
at the double bonds, and not an adsorption ph^ 
nomenon. The distillation of both rubber and 
hydro-caoutchouc in a high vacuum, 0‘1 to 0'3 mm,, 
was studied. The latter, being a saturated sub- 
stance, needs a higher temperature than rubber. 
The products obtained from rubber were i^preue, 
dipentene, a hydrocarbon, containing two 

double bonds, probably a hydrogenated naphthalene 
derivative, and hydrocarbons C„H,, and C-.U,,. 
The decomposition products from hydro-caoutchouc 
had the composition (C,H,,)n. t^ lowest obtamed 
^ing a pentene and the highest C„H.„. All ttee 
observations are in agreement with the theory ml 
the rubber molecule consists of ipprene molecules 
condensed in a chain of the following type : 

CH, CH, 

•CH,|CH,.C = CH.CH,CH,.C=CH.CH,;CH,. . .etc. 


The vertical dotted lines indicate where 
of the molecule may occur. Rubber separaM from 
latex by means of acetone, then extracted wit is 
mixture of chloroform and acetone, and nyuro- 
genat^ gave the same results as pilantation ruDuer. 
(C/. J.C.8., Nov.)— E. H. R. 

Rubber latex; Experiments to preserve . H. ?■ 

Stevens. Bull. Rubber Growers’ Assoc., IW, 

457 ^ 58 . 

Ammonia, sodium fluoride, sodium silicofluoride, 
“Agrisol A” and “ Agrisol B (cresol 
tioim) were found to be satisfactory preservatives, 
the three last-named, however were used in co ^ 

innetion with caustic soda, which itwlf 
marked effect. Ammonium carbonate, pyrid® - 
Bodium carbonate, formalin, „Hh 

carboUo acid, and cresyhc acid (the three 
alkali) were unsatisfactory. Ammonia is eff ct 
when added in the proportion of J os. P* fP?,; 
trated solution to one quart 
advisable to use twice this quantity ; the propori 
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of caustic soda used was 2i pis. of “ saturated 
solution ” to Ido pts. of late^ but a much smaller 
proportion would probably suffice. For some manu- 
factures preservation with the volatile ammonia 
day be advantageous, but for the majority of 
purposes latex preserve with caustic soda would be 
fust as good.— D. P. T. 

Patbkts. 


Cellular [rubber] material; Procett of producing 
. K. H. Fulton. E.P. 185,477, 25.5.21. 


A jnxTTTBS of raw rubber, sulphur or other vulcan- 
ising agents, and finely divided charcoal is shaped 
into the desired form and treated under high 
pressure in a jacketed vessel with an inert gas 
such as nitrogen, whereby the gas is occluded in the 
particles of charcoal without changing the size of 
the mass. While still under pressure, the material 
is vulcanised and subsequently cooled by the admis- 
sion first of steam or hot water, and then of a 
cooling medium into the outer jacket. The pres- 
sure is then reduced to 1 atm., and the material is 
again heated, whereby the occluded gas is liberated 
from the particles of charcoal, causing the mass to 
swell and assume a cellular structure. A hard 
cellular material is prepared by using Para rubber 
and an excess of sulphur, and only carrying the 
vulcanisation at first to the stage at which a soft, 
cellular rubber is formed, this being subsequently 
hardened by further heating, e.g., in a press if 
smooth boards suitable, e.g., for lining refrig- 
erators are required. In the manufacture of tyre 
fillers and the like, the original mixture contains 
balata in addition to Para rubber, and fibrous 
filaments run through the material from end to 
end to facilitate contact between the gas and the 
charcoal. The final heating is performed with the 
tyre mounted on a rim. — L. A. C. 


Vulcanised oil product. U.S.P. 1,430,034. See XII. 


XV.-LEATBEB: BONE; HOBN; GLUE. 


I'ormaldehyde-tanned leather; Chroming of . 

E. Griliches, Collegium, 1922, 199 — 201. 

The adsorption of chromium by hide is not appreci- 
ably affected by a preliminary treatment with 
formaldehyde. It was much hi^er with normal 
chromium sulphate than with basic chromium solu- 
tions. The acidity of chrome tanning liquors was 
much higher after chroming formaldehyde-treated 
leather than after direct chrome tannage. The 
amount of acid taken up by the formaldehyde- 
tanned leather as compared with pelt showed a 
decrease of 19 — 31%. The results confirm the 
results of Stiasny and Gerngross (c/. J., 1920, 730 a) 
on the diminution in the absorption of acid by 
formaldehyde-treated hide powder, — D, W, 


Patents, 

Tanning preparation. J. K. Tullis, Assr. to Fulcra 
Tan Co. U.S.P. 1,430,477, 26.9.22. App!., 25.3.20. 
A TANNING material consists of a solution of com- 
mercial quebracho extract in the acidulated light 
hquor from the sutlphite digesters used in paper 
pulp manufacture, the acidity being produced by 
a Bulphonic acid. — Vf. C. 


Tanning procese. F. Wayland. U.S.P. 1,430,479, 
26.9.22. Appl., 22.11.20. 

The ^aiu is separated from the nerre layer of a 
hide and held in a tant condition while being 
subjected to the action of a tanning reagent for 
converting it into leather. — ^W. C. 


Gelatin; Extraction of . C. CoUard. 

166,896, 23.7.21. Conv., 24.7.20. 


B.P. 


Gelatin is extracted from osseine by heating it with 
water in a number of digesters connected in series 
with one another at their upper ends by pipe con- 
nexions each having two taps; a heater is con- 
nected with the bottom of each digester and with 
the upper connecting pipe at a point between the 
taps. The osseioe is extracted in each digester by 
thermo-siphon action until a certain degree of con- 
centration is attained and the liquor is then trans- 
ferred to the next digester. — D. W. 


Tanning procees. L. and G. Dufour. U.S.P. 

1,429,851, 19.9.22. Appl., 28.3.21. 

See E.P. 125,362 of 1919; J., 1920, 165 a. 


XVL-SOUS; FEBTIUSEBS. 

Kaolin: Decomposition of by organisms. 

W. J. Vernadsky. Comptes rend., 1^2, 175, 
450—452. 

SiLiciovs diatoms accompanied by a large number 
of bacteria were placed in contact with clay in a 
nutritive medium (free from silicon) contained in 
a glass vessel the interior of which was lined with 
paraffin wax. It was found that the development 
of the organisms was associated with the forma- 
tion of hydrated aluminium oxide, whereas in the 
control experiment no chemical change in the clay 
could be detected. The. author suggests that this 
decomposition of silicate plays a considerable part 
in natural processes. — H. J. E. 

Microbiological analysis of soil as an index of soil 
fertility. 1. The mathematical interpretation 
of numbers of micro-organisme in the soil. S. A. 
Waksman. Soil Sci., 1922, 14, 81 — 101, 

The reliability of bacterial counts when only 2 or 3 
plates are used is small. Large numbers of plates 
should be used and the limit of error calculated. 
The dilutions used for counting bacteria are too 
high for the counting of fungi. About 1 /100th 
dilution should be used for the latter and a special 
acid medium is necessary. More than one sample 
of soil should be taken and a composite sample 
drawn from among the field samples. A scale of 
relative reliability based on the number of samples 
drawn and the number of plates made is suggested. 

—A. G. P. 

Micro-organisms in soil; Tentative outline of the 

plate method for determining the number of . 

S. A. Waksman and E. B. Fred. Soil Sci., 1922, 
14. 27—28. 

The standard method of enumerating soil micro- 
organisms suggested by the Society of American 
Bacteriologists is outlined. The media included 
are albuminate-agar, caseinate-agar, and soli ex- 
tract-agar-gelatin. The reaction of the medium is 
to be adjusted to about p^ 6‘8 or 6'5 after sterilisa- 
tion. From 5 to 10 plates for each dilution per 
sample are recommended, and the number of 
colonies per plate counted ^ould be between 50 and 
150. The incubation temperature is 28*^ — 30° C., 
except for gelatin ; and the period, 8 — 10 days for 
bacteria, 14 days for actinomycetes, and 2 — 3 da^ 
for fungi on synthetic media. — A. G. P. 

Legume bacteric^ Movement of m soU. W. C. 

Frasier and E. B. Fred. Soil Sci., 1922, 14, 
29—36. 

From a study of soya beans inoculated and nn- 
inoculated with the legume bacteria, and grown in 
close proximity, it is concluded that the o^anisms 
move extreme^ slowly or not at all in soil. 

—A. G. P. 
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Soil colloid*; Influent of on availability of 

salts. N. B. Gordon and E. B. Starry. Soil 
Sci., 1^, 14, 1—7. 

Thb adsorption of cakinm and potassium salts hy 
silica, iron, and alumina gels was investigated. The 
amount adsorbed increased, within limits, with the 
concentration of the salt solution. Iron and 
alumina gels have, a considerably greater adsorp- 
tive power than silica gels. Adsorbed salts are very 
slowly removed from the gels by washing. The 
adsorption of calcium and potassium ions increases 
with increasing Ph values of the solutions. With 
.he phosphate ion the reverse in the case. Change 
)f Pj[ value produces considerably greater adsor]^ 
don changes with potassium salts than with 
calcium salts, — A. G. P. 

Sfitvate nitrOQSti an^ p,, valu6s of soils; Variation 

of from the nitrogen availability plots. 

A. W. Blair and A. L. Prince. Soil Sci., 1922, 
14, 9—17. 

Plots which had received various fertiliser treah- 
[nents were examined periodically for nitrates and 
values. The variation of Pb value due to fer- 
dlisers was very small on limed plots, but consider- 
ibie where lime was lacking. Limed plots gave 
jonsistently higher pn values than the unlimed. 
A.mmonium sulphate produced the lowest Pk 
values in both series. The plot having the low^t 
p„ value showed the neatest lime requirement by 
the Veitch method, i^ilst soils with pa 7 ahow^ 
no lime requirement. Nitrate figures were at their 
lowest immediately after the removal of crops, and 
were always higher on the unlimed plots, but there 
was no correlation between the nitrate figures and 
the crop yields. Soils sufl&cieutly acid to inhibit 
the growth of ordinary farm crops had very con- 
siderable nitrate contents. Nitrification decreased 
with temperature. Excess of available nitrate 
caused “ lodging ” of grain crops.— A. G. P. 

Fertility of rice soils; Fossihlt correlation between 

the arid their titration curves. O. Arrhenius. 

Soil Sci., 1922, 14/21—26. 

Attempts to correlate the productivity of rice soils 
and their hydrt^en ion concentrations were unsuc- 
cessful. Titration of soil extracts, however, showed 
that those soils which possessed the greater buffer 
capacity were the more productive. Buffer capa- 
city was measured directly by the amounts of acid 
or alkali which a soil could take up without appre- 
ciable alteration in value. — A. G. P. 

Hock phosphate ; Composting — ^ ujitb. sulphur in 
slightly alkaline calcareo'us soils. W. Rudolfs. 
Soil Sci., 1922, 14, 37—59. 

The conditions governing the oxidation of sulphur 
in soils and the subsequent solution of added rock 
phosphate have been examined with a view to the 
commercial utilisation of the process. In a cal- 
careous soil the oxidation of sulphur proceeded 
normally, and the solution of the phosphate was 
not retarded. Increased temperature of incubation 
increased the rate of oxidation and solution of 
phosphate, and in a calcareous soil the influence of 
temperature was much more evident when large 
amounts of soil were used. Light was slightly 
detrimental to the sulphur-oxidising organisms, 
bacterial activity was stimulated by small amounts 
of sulphuric acid, and by sodium carbonate in a 
calcareous soil poor in organic matter. In a richly 
organic soil sodium carbonate had no stimulating 
effect. S^ium bisulphate solution, acetic acid, 
ferrous sulphate, and aluminium sulphate failed to 
act as stimulants to the organisms; and sodium 
chloride, and, to a less extent, hydrochloric acid 
relArded their activity. Partial sterilliBatlon of the 
soil had no beneficial effect. The amount of soil 
used may be reduced to 1*6 — 1*7 % , and ammonium 


sulphate may be used to replace the bulk of cal- 
careous soil poor in nitrogen. The use of sulphur 
in quantities comparable to the amount required 
in the commercial manufacture of superphosphate 
gave good results. The addition of sulphurous acid 
to produce an acid reaction at the commencement 
of the process considerably increased the rate of 
oxidation. Aeration of the mixture increased the 
rate of reaction, hut too much air caused it to 
cease almost entirely. The hydrogen ion concen- 
tration at the completion of the process reached 
p- 3 * 1 — 2*9, but Ibe tritratable acidity increased 
after this point was reached. The mixtures tend^ 
to form aggregates which varied in acidity and iu 
available phosphate content according to their 
siee. — A. G. P. 

Potato scab; Influence of aoil reoefton upon tkt 

growth of actinomycetes causing . S. A. 

Waksman. Soil Sci., 1922, 14, 61 — 79. 
Actinomyces scabies will grow' in acid soils up to 
Pb values of 5*0— 5‘2, with occasional strains sur- 
viving at Ph saprophytic soil actino- 

mycetes are more resistant than strains of A. 
scabies. It is possible, by treating wil with sulphur 
inoculated with Thiobacillus thiooxidanSy to increase 
the acidity sufiSciently to control the growth of 
A. scobtei. — A. G. P. 

Cobalt and nickel in plants. Bertrand and 
Mokragnatz. See XIXa. 

Patents. 

Lime-nitrogen [crude calcium cyanamide] procea 
and product. J. M. A. Stillesen. U.S.P. 
1,386,445, 2.8.21. Appl., 8.8.11. Renewed 30.11.17. 
Ortjdb calcium cyanamide is treated with water and 
then with carbon dioxide to convert the free lime 
into basic or normal calcium carbonate. To avoid 
risk of decomposition of the calcium cyanamide by 
the heat of the reaction, solid or liquid carbon di- 
oxide is preferably used, the heat evolved in the 
union of lime and carbon aioxide being thus counter- 
acted by the heat absorbed in the vaporisation ami 
expansion of the carbon dioxide. 

Fertiliser material and process of producing same. 
A. F. Hoffman. U.8.P. 1,428,633, 12.9.22. Appl., 
23.4.18. 

A FERTILISER material containing basic ferric 
sulphate and organic matter is precipitated from 
acid coal mine water by partial neutralisation. 

— T. A. S. 

Fertiliser; Treatment of calcium c\jana7nide for 

production of a . Bambach und Co. Chem. 

Ges.m.b.H. G.P. 300,022, 30.12.13. Addn. to 
299,131. 

A SOLUTION of sodium ammonium sulphate, pre- 
pared as described in the original patent [cf. 
p. 8.58 a), is treated with superphosphate, so as to 
produce a solution of sodium ammonium phosphate, 
which, on evaporation, yields a fertiliser. 

— A. B. 8. 


XVII.-SUGABS; STARCHES : GUMS. 

Beef juice; Action of lime on the protein swfcsfanKJ 
separated during the defecation of 
Stanelc. Z. Zuckerind. Czechoslov., 1922, ' 

G6a-«69, 671— «70. 

Raw beet juice was limed and heated, and the 
effect of this treatment on the proteins thus pre- 
cipitated was studied. It was found that un 
the conditions of liming in practice, about 1 1 A . 
the precipitate may pass into solution, nut P 
will be re-precipitated on carbonating. 
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jiydrol^lo action of lime was found to result in the 
formation of albumoses, peptones, and polypep- 
tides, hut it was not possible to isolate amino- 
acids. Decomposition products of lecithin, 
glycerophosphoric acid and choline, were detected. 
Betaine could not be identified. — J. P. O. 

Sucrose; Correction for the volume of the lead pre- 
cipitote when using basic lead nitrate as clarify- 
ing agent tn determination of . 0. Sijlmans. 

Archief Sulkerind. Nederl.-Indie, 1922, 30, 517 — 
520. Int. Sugar J., 1922, 24, 496. 

In the method of operating the double polarisation 
method recently describea (J., 1921, 8^ a), in 
which lead nitrate followed by s^ium hydroxide is 
empiloyed for clarification, a considerable precipitate 
is produced, for which it is necessary to make an 
allowance. This is done by making two polarisa- 
tions, the new method of clarification being applied 
in both, hut a determined amount of sucrose added 
in the second. In this way the volume of the lead 
precipitate was found to amount to 3'2 c.c. per 
100 C.C., causing the result in the case of molasses 
to average about 1‘26% too high. — J. P. O. 

Sucrose; Estimation of in presence of other 

sugars by means of the hydroxides of the alkaline 
earths. A. Behre and A. During. Z, Unters. 
Nahr. Genussm,, 1922, 44. 65—70. 

Sucrose is estimated by heating the material (20 g.) 
with r2 g. of lime and 50 c.c. of water for 1 hr. at 
60® — 80® C. Other sugars are thus destroyed and 
the sucrose is determine poilarimetrically. Barium 
hydroxide (4 g.) may be substituted for the lime, 
but in this case heating for 2 hrs. iinder a reflux 
condenser is necessary. With a 200-Tmn. polari- 
meter tube the sucrose content is given by the 
formula Px 075x5.— A. O. P. 


Sucrose, dextrose, IcBvulose, and invert sugar; Rela- 
tive sweetness of . N. Deerr. Int. Sugar J., 

1922, 24, 481. 

Solutions of various sugars were diluted until they 
had the same sweetness as that of a 10% solution of 
dextrose. The following results for relative sweet- 
ness were thus obtained : sucrose, 100 ; dextrose, 
60; lacvulose, 120; and invert sugar, 95. The 
difference between this result for invert sugar and 
that obtained by Sale and Skinner (J., 1922, 776 a) 
may be due to the different concentration at which 
the liquids were tasted. — J. P. 0. 


Glucose-ammonia and iso-glucosamine; Crystalline 

. A. R. Ling and D, R. Nanji. Chem, Soc. 

Trans., 1922, 121, 1682—1688. {Cf. J., 1922, 
151 T.) 


Tee crystalline compound obtained by the action of 
ammonia on dextrose in methjd alcoholic solution is 
glucose-ammonia, and is identical with the product 
obtained in aqueous eolution {loc. cit.). It melts at 
— ^24® C., and has [a]i,= -f 20 3®. It gives all 
the reactions of an aldehyde-ammonia, including 
the formation of a primary amine on reduction, 
glucamine being produced when a solution in 95% 
methyl alcohol is subjected to cathodic reduction. 
Further confirmation of the structure of glucose- 
ammonia was obtained by condensing it with 
formaldehyde sodium bisulphite, when an ot-sodium 
Bulphonate, 

Hp.CH,.[CH(OH)]..CH(OH).NH.CH,SO,Na, 

J'as formed. On recrystnllising glucose-aininoni.i 
pom methyl alcohol it loaes 1 mhl. of water with the 
tormation of dsoglucosamine, m.p. 127° — ^128° C. 

— G. F. M. 

Storch; Jiew depolymerisation product of . A. 

rietet and R. Jahn. Helv. Chim. Acta, 1922, 5, 
640—644. 

When potato starch is heated in glycerin at 200° — 


21^ C., until a sample no longer gives a colour with 
lodme a new compound is formed which can be 
isolated by distilling otE the glycerin under 2—4 
mm. pressure, dissolving the residue in water, end 
precipitating with alcohol. The product, to which 
trihexosan is given, has the formula 
and forms a white, amorphous, slightly 
hygroscopic powder [;a]j = +162-2° in water. It 
do^ not reduce boiling Fehling’s solution, is 
hydrolysed hy hot dilute sulphuric acid to glucose, 
and forms a nonoacetyl derivative, 
[C,H,0,(C,H.O),]., 

m.p. 163° — 154° C. It is not identical with either 
of Pringsheim’s triamyloses (J., 1913 985). The 
existence of this compound supports the view that 
the starch molecule contains units com- 

bined in groups of three. — E. H. B. 


Pate.sts. 

Sugar rnanufaciure; System of pan boiling in 

by using an auxiliary storage tank. T. C. Jacobs. 
In part from H. M. Jacobs. E.P. 185,707, 30.3.22. 
An auxiliary tank is connected with the vacuum 
pan system in a sugar factory and means are pro- 
vided for the automatic transfer of the whole or 
part of the contents of any vacuum pan to the 
auxiliary tank for treatment by stirring or other- 
wise keeping it in motion while it is gradually cool- 
ing_ and for the automatic transfer of the virgin 
grain in the tank to any vacuum pan requiring 
“ footing ” for rnassecuitcs. This enables vacuum 
pans to be supplied with virgin grain which would 
otherwise be idle. — H. C. R. 


Sugar juices; Process for purifying by filtra- 

tion and decantation. F. Tiemann. IJ.S.P. 
1,430,200, 26.9.22. Appl., 6.7.21. 

See E.P. 161,987 of 1921; J., 1921, 633 a. 


XVni,-FERMENTATI0W INDUSTRIES. 

Amylases of the cereal grains. The insoluble*' 
amylase of barley. J. L. Baker and H. F. E. 
Hulton. Chem. Soc. Trans., 1922, 121, 1929 — 1934. 
The water-insoluble amylase of barley which is 
liberated by proteolytic action is associated with 
the alcohol-soluble group of proteins (hordein), 
since papain liberated amylase from the water- 
extracted residue, and from the residue after salt 
extraction (globulin-free material), but not from 
! the residue from which hordein had been removed 
i by alcohol. Since no amylase could be obtained by 
the action of papain on isolated hordein, nor from 
barley which had been boiled or heated to 120° C., 
it is concluded that the enzyme was pre-existent 
in the barley as an insoluble enzyme complex, and 
is not a cleavage product of some non-amylolytic 
protein. Amylase liberated by papain invariably 
exhibits only the characteristic properties of the 
soluble amylase of barley, and no light is there- 
fore thrown on the appearance of the charac- 
teristic malt amylase during the germination, of 
barley. — G. F. M. 

Methyl alcohol: Detection of in alcoholic 

drinks. J. F. A. Pool. Pharm. IVeekblad, 
1922, 59, 973—979. 

Thk method of Trillat and AVolff (J., 1900, 565), 
namely oxidation with bichromate, shaking witn 
dimethylani'line, and oxidation of the aldehyde- 
aniline condensation product wnth lead peroxide, is 
capable of detecting 1 pt. of methyl alcohol added to 
2000 pts. of various wines and spirits; about the 
same sensitiveness is obtained bv the method of 
Fendler and Mannich (J., 1905, life), viz, oxidation 
with permanganate after distillation, and addition 
of morphene hydrochloride in strong sulphuric acid 
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solution. Of 200 samples tested by these two 
methods, none showed methyl alcohol ^cept in 
those cases in which it was added purpos^y. Methyl 
alcohol does not reduce permanganate more quickly 
than ethyl alcohol^ as generally stated; ^is is true 
only of wood spirit, which contains aldehydes and 
other reducing agents. — 8. I. L. 

Yeasts from butter, Sandelin. See XIXa. 


X1XA.-P00DS. 

Wheat gluten, J. Gerum and C. Metzer. Z. 

Unters. Nahr. Genussm., 1922, 44, 86 — 89. 
EIxpebikents are described which throw doubt on 
the existence of a stable insoluble compound of 
protein and phosphoric acid in wheat gluten. (C/. 
Levy, 2. TJnters. Nahr. Genussm., 1910, 19, 120.) 
In the preparation of gluten from flour, tempera- 
ture and amount of washing have little influence 
on the yield or physical properties of the protein. 
The greater part of the phosphorus in flour is 
washed out during the separation of the gluten. 
The maximum amount of phosphorus retained by 
the gluten was 22% of the total. By mixing rye 
with wheat flour the phosphorus in the gluten 
prepared from it was decreased. Fineness of 
milling also causes a reduction in the phosphorus 
content of the gluten. In mixed rye and wheat 
flours the yield of gluten decreases parallel with its 
piiosphorus content. The ratio of phosphorus to 
nitrogen in gluten from pure wheat flour Taries 
within certain limits and decreases proportionally 
to the amount of added rye flour. If, instead of 
rye, neutral indifferent substances are added to 
wheat flour, the yield of gluten and its phosphorus 
content appear to depend on the physical properties 
of the added material. — A. G. P. 

Wheat gliadin: Bate of hydrolysis of . H. B. 

Vickery. J, Biol: Chem., 1922. S3, 495—511. 
REStTLTS are given of a large number of experiments 
in which measurements were made of the rate of 
hydrolysis of gliadin by acids of various concen- 
trations and also by alkalis. Hydrolysis both of the 
amide nitrogen and of the peptide linkages proceeds 
more rapidly the higher the concentration of aeid. 
In the early stages, alkalis are more effective than 
acids. Owing to secondary decompositions, how- 
ever, considerably larger quantities of ammonia are 
liberated by alkalis than by acids. Hydrolysis is 
more rapid with barium hydroxide than with 
sodium hydroxide of equivalent concentration. 

— B. 8. 

Maize flour; Biochemical reactioiv of stale . J. 

Vintilesco and M. Haimann. Bui. 6oc. Cbim. 

Romania, 19®, 4, 17 — 20. Chem, Zentr., 1922, 

93, IV., 765—766. 

CoHMEBCUL maize flour always has a slightly rancid 
taste and its behaviour on testing by Vintilesco and 
Fopesco’s reaction with hsemogl^in and ^aiacum 
tincture (J. Pharm. Qiim., 1910, 12, 318) for rancid 
fats indicates that the rancidity is due to oxidation 
of the nnsaturated fatty acids, which are present 
to a greater extent in maize than in wheat. Freshly 
milled maize flour and samples that have been kept 
in the dark in well-sealed vessels give a negative 
resist with this test. If, however, the flour is 
exposed to the air, whether in su^ight or in the 
dark, the reaction becomes positive after a few 
days. The oil extracted from the flour with petro- 
leum spirit reacts in the same way as the flour 
jtself. That from the fresh flour had an iodine 
value of 119, while that from the flour after several 
^js’ exposure to the air had an iodine value of 102. 
Wheaten flour contains an oxidase which colours 


guaiacnm tincture in the absence of hiemo^obiji 
and the test is therefore inapplicable. — ^H. 0. R. ’ 

Water in meat sawgres; Detection of added 

S. Holzmann ana J. Deininger. 2. TJnters. Nahr 
Genussm., 1922, 44 , 81—86. 

The method of Feder (Z. Unters. Nahr. Genussm. 
1913,- 25, 577) for the determination of added wator 
in meat products was examined, and attempts were 
made to curtail the routine estimation of water, fat 
and ash, and the sul^equent calculation of added 
irater. The meat ash (free from rodiiun chloride) 
was found to be uniformly 4-— 6% of the non-fattr 
organic matter. Sodium chloride may he estimated 
by extracting the shredded meat (6 g.) with 50 c.c, 
of distilled water for i hr. on a water hath and for 
5 mins, over a free flame. The extract is neutralised 
and chlorides estimated volumetrically. A reliable 
figure for total mineral matter may m obtained W 
adding to the sodium chloride thus obtained, 4— .5^^ 
of the non-fatty (protein) nitrogen. In a series of 
tests the non-fatty organic matter of meats was 
found to approximate fairly closed to the protein 
figures as determined by the K3eldahl method. 
Cases of divergence may he due to changes in the 
character of the protein during digestion and the 
consequent invalidation of the protein factor 6'25. 
Added water in meat preparations cannot be 
estimated with very great accuracy by calculation 
based merely on an estimation of water and 
nitrogen, and in cases of dispute it is advisable to 
carry out the Feder method in its entirety. 

—A. G. P. 


Butter arid other edihle fats; 5c»nt-microc/iemica[ 
determination of tcofer, /at, and sodium chloride 

in . H. Luhrig. Pharm. Zentralh., 1922, 

63, 505—508. 

For the determination of water the Perplex method 
is employed, using an ordinary anailyticjal balance 
and small aluminium beakers with lip and handle 
or small porcelain casseroles. About 1 g. of butter 
or margarine is used for each test. In the case 
of margarine the danger of spirting is reduced by 
adding a little coarse pumice powder. The whole 
determination only takes 5—6 min., and very close 
agreement is obtained between the tests and in 
comparison w’ith other methods. The fat is deter- 
mined by extracting the residue in the beaker after 
the water has been boiled off, with anhydrous ether 
and filtering the extract into a weighed 50 c.c. 
conical flask, distilling off the ether, and heatinp to 
constant weight in a current of air in an oven. 
The residue after extraction of the fat is 
extracted with lukewarm water and washed on the 
same filter as that used for the ether extract. The 
Rodium chloride is determined in an aliquot part 
of the filtrate by titration with silver nitrate in 
the usual way, Lho concentration of the silver 
nitrate being such that 1 c.c.=l mg. Cl. All three 
determinations can be carried out in about 1 hr. 

— H. C. K. 


Yeast types isolated from butter; Action of 

the constituents of milk. A. El. Sandelin. Ann. 
Acad. Sci. Fennicae, 1922, A 19, [3]. Chem. 
Zentr., 19®, 93, Ht., 838. 


Vaeioub types of yeast isolated from butter {cl 
Ann. Acad. 8ci. Fennicae, Series A, 12, No. 6) were 
examined with regard to their action on the varions 
constituents of milk both when grown alone ^ 
mixed cultures with Strepfococcus locfis. All the 
yeasts used were Tontlce according to Hansens 
classification with one exception, which was J 
Mycoderma. The yeasts couJd oe divided inw 
groups aocording to their action on the xi* 
ente of milk. No type was found to act on all tn 
constituents of milk — fat, sugar, and casein. 

— Yf, H- b. 
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“(7i/cfon**; Ahsorption of — — hy different food-^ 
$tuff9* x^iection of hydrocyanic acid,"^ J. D. 
Jansen, W. Schut, and M. Wagenaar. Chem. 
WeekbM, 1922, 19, 373—376. 

VABions foodstuffs left exposed during the fumiga* 
tion of a liner were found to contain up to 700 mg. 
HCN per kg<} the greatest absorption being 
found for meat and water, and nothing detectable 
jn coffee and mustard. Itie analyses were based 
on colorimetric determinations by means of pbenol- 
phthalein, which is re^nerated from the colourless 
reduction product by hydrocyanic acid in presenae 
nf copper acetate. The reaction will detect 0*001 
mg. HCN.-S. 1. L. 

Boric acid in shrimps; 'Estimation of . W. M. 

Deerns. Chem. Weekblad, 1922, 19, 397—400. 

Ix the estimation of boric acid in foodstuffs by the 
usual method the presence of phosphates causes 
incorrect results. To estimate the error arising 
through the presence of phosphates, shrimps were 
mixed with a known quantity of boric acid and 
s^ium bicarbonate, dried, and ignited in a muffle. 
The ash was lixiviated with water. The solution 
was acidified with a few drops of hydrochloric acid 
and boiled in a flask fitted with a reflux condenser 
for 20 mins. The solution was neutralised with 
baryta and the last traces of acid removed by a 
solution of potassium iodide and iodate. The boric | 
acid was then titrated with potassium hydroxide 
free from carbon dioxide in presence of mannitol. 
In a series of experiments too much boric acid to 
the extent of 0‘40 — 0*53% was indicated. The 
amount of phosphates in shrimps is 0*4 — 0*6%. The 
analysis of shrimps to which no boric acid h.id been 
added gave an indication of the presence of 0*59 — 
0‘.57 % of boric acid. To avoid the error due to phos- 
phates, after ignition and treatment with hydro- 
chloric acid, a solution of ferric chloride was added 
and the liquid neutralised with chalk and filtered. 
200 c.c. of the solution was drawn off by a pipette 
and the teat continued as described. The results 
obtained were correct to within 1%. — H, M. 

Cohalt and nickel; Presence of ?n plants. C. 

Bertrand and M. Mokragnatz. Gomptes rend., 
1922, 175, 458—460. 

Ay examination of various food products of vege- 
table origin for traces of nickel and cobalt showed 
that the former is present in every case, whilst the 
latter is absent only from carrot and oate; further 
investigation may reverse the negative result 
obtained in these two cases. The substances 
examined consisted of carrot (root), onion (bulb), 
potato (tuber), spinach (leaf), lettuce (leaf), cress 
(stem with leaf), tomato (fruit), apricot (fleshy part 
of fruit), bean (whole green pod, also dried seed), 
lentil (grain), buckwheat (grain), wheat (grain, also 
husk), oats (grain), maizo (grain), rice (polished 
grain), mushroom (whole). The quantity of metal 
per kg. of fresh substance varies in the case of 
nickel from 0 01 mg. to 2 mg. and in the case of 
cobalt from 0*005 mg. to 0*3 rag. — H, J. E. 

ilfnlfa [lucerne! plant; Water-soluble constituents 

oj ihe . T. B. Osborn^ A. J. Wakemaii, and 

C. S. Leavenworth. J, Biol. Chem., 1922, 53, 
411-429. 

investigation of the press-juice previously 
obtained (J., 192(2, 74 a) has been continued. After 
removal of tW colloid obtained by addition of 20% 
of alcohol, a second precipitate may be obtained by 
r^ing the alcohol content of the filtrate to 53%. 
This precipitate cooteins 8% of the original nitro- 
Sen, which is probably present as protein. The dis- 
tribution of nitrogen, both before and after hydro- 
lysis, has been determined in the two precipitates 

also in the Htrate, and analyses have been 


made of the inorganic constituents of the three 
fractions. The filtrate appears to ^ suitable for 
iny^ti^ting the water-soluble constituents of the 
juice ; the present paper records preliminary experi- 
ments in this direction. — E. S. 

Proteins of the lima bean, Phaseolus lunatus, D. B. 
Jones, C. E. F. Gersdorff, C. O. Johns, and A. J. 
Finks. J. Biol. Chem., 1922, 53, 231 — 240. 

The lima bean contains 21*17% of protein (N x6'25). 
By extraction with sodium chloride solution, an a- 
and a /9-globulin were obtained, which were 
separated by fractional precipitation with ammon- 
ium sulphate. An albumin was idso isolated. 
Analyses by Van Slyke’s method gave the following 
values for basic amino-acids: o-globulin — cystine 
1*60, arginine 5*67, histidine 3*71, lysine 7*84% ; 
/3-globuIm — cystine 0*84, arginine 5*07, histidine 
2*62, lysine 8*53% ; albumin — cystine 1*07, arginine 
5*74, histidine 2'54, lysine 5*97%. Positive tests 
were obtained for tryptophan in each case. The 
proteins of the lima bean are, in general, similar 
to those of other beans of the genus Phaseolus {cf. 
J., 1922, 342 a).— E. S. 

Vitamin which promotes calcium deposition; Ex- 
perimental demonstration of the existence of a 

. E. V. McCibllum, N. Siromonds and J. E. 

Becker. J. Biol. Chem., 1922, 53, 293—312. 

When heated for 12 to 20 hrs. in the presence of 
oxygen, cod liver oil no longer cures xerophthalmia 
in rats; its property of initiating healing in rickets, 
however, is not appreciably reduced. This treat- 
ment apparently destroys vitamin A but leaves in- 
tact the anti-rachitic factor, which must conse- 
quently be regarded as a fourth vitamin. Cod liver 
oil, shark liver oil, turbot liver oil, and butter cure 
xerophthalmia ana ailso stimulate the deposition of 
calcium; coconut oil is deficient in vitamin A, but 
initiates healing in rickets; whilst cottonseed oil, 
maize oil, sesame oil, and olive oil are deficient in 
both vitamin A and the anti-rachitic factor.— E. S. 

Acids present in ihe cherry. Franzen and Helwert. 
See XX. 

Protein precipitanfs. Hiller and Van Slyke. iSec 
XXIII. 

lieaction of amino nitrogen with nitrous acid. 
Dunn and Schmidt. See XX III. 

Patents. 

Food; Manufacture of ice and the use thereof for 

preserving . AV. E. Gibbs. E.P. 185,986, 

28.10.21. 

Sodtum: hypochlorite in small concentration (e.^., 
0*025%) is added to water which is then converted 
into ice. Such ice is especially suitable for the pre- 
servation of fish. Other soluble hypochlorites may 
be used provided that they possess sufficient germi- 
cidal properties to exert a sterilising action on the 
fish when the ice melts and that they do not affect 
the appearance of the fish or impart an unpleasant 
flavour to it. Dilute chlorine water may alw be 
frozen and used in a similar m.inner, but to prevent 
corrosion of iron containers from any acids formed 
the water should be made alkaline.—^. R. 

IVheaten [/lour]; Method of blending . C. G. 

Harrel, Assr. to The Campbell Baking Oo. TJ.S.P. 
1,429,504, 19.9.22. Appl., 6.9.21. 

The fermentation of dough for baking purposes is 
controlled by determining the hydrogen ion concen- 
tration of the flour and permitting the dough in 
which the flour is incorporated te stand for a period 
of time having a definite relation to the hydrogen 
ion concentration. — J. R. 
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Dough; Method of determining condition of 

for baking products during fermentation process, 
C. J. Patterson, Assr. to The Campbeli Baking 
Co. U.S.P. 1,429,626, 19.9.22. Api^l., 29.8.21. 
The condition of dough for baking products is ascer- 
tained by determining the hydrogen ion conoentra- 
tion of the mixed dough after fermentation has 
proceeded for a suitable time.— J, R. 

Milk; Process and apparatus for acting upon . 

F. A. Plummer, Assr. to A. D. Gray. U.S.P. 
1,430,403, 26.9.22. Appl., 28.4.20. 

An apparatus for producing dried products from 
liquids, such as milk, consists of a Tertical casing, 
the lower part of which is surrounded by a second 
casing. Air is introduced in tangentially oblique 
currents at the top of the cell, and meets the finefty 
divided liquid under treatment, which is also intro- 
duced at the top. The current of air and suspended 
matter moves rapidly downwards in a cyclone and 
is discharged through numerous fine openings into 
the second chamber, which is provided w'ith means 
whereby the air continues its cyclonic movement, 
with the result that the solids prMUced by evapora- 
tion of the particles of liquid are acted upon by 
centrifugal force and gravity and are separated 
from the air. — J. R. 

Baking poxcder, B. Bleyer. G.P. 356,168, 1.4.20. 
The powder comprises a mixture of a saU, such as 
sodium bicarbonate, which evolves gas on heating, 
and a compound of casein and lactic acid (c/. G.P. 
344,707; J., 1922, 432 a). The product has a 
pleasant taste, is not hygroscopic, and evolves large 
quantities of oarbon dioxide. — H. C. R. 

Baking or drying substances. E.P. 185,460. See I. 


XIXB.-WATER PUftlFICATIOW; 

* SANITATION, 

Disinfectants ; Standardisation of . K. Rtilke. 

Chem.-Zeit., 1922, 46, 897—898. 

Attention is drawn to the greatly differing figures 
for the disinfecting power, or carbolic acid co- 
efficient, of a disinfectant given by the Rideal- 
Walker test using an ordinary sterilised broth on 
the one hand, and milk or similar emulsion on the 
other. Where, for example, in the former ca8c0’l% 
of a solution of higher phenols had the same effect 
as 1% of carbolic acid, in the latter case a 1*25% 
solution of carbolic acid and 1'4% solution of the 
higher phenols was required. The same discrepancy 
is found in the case of determinations of the anti- 
septic power. Robert’s method of determining the 
antiseptic power in milk to which colloidal sulphur 
has been added, using bacteria which produce 
hydrogen sulphide, and finding the amount of 
disinfectant required to prevent the formation of 
this gas within a certain time as indicated by lead 
acetate paper, is recommended for use where a 
bacteriological laboratory is not available. A 
disinfectant can be sufficiently characterised by 
means of a curve for the disinfecting or germicidal 
power at 17*5® C., and a second curve for the 
antiseptic power under the usual conditions, but 
one curve alone is not sufficient. Further, a 
disinfectant should be standardised in respect to 
the particular bacteria for the destruction of which 
it is to be used in practice. — G. F. M. 

Patents. 

Turbid water or liquid; Filtration of . R. H, 1j. 

Pennell. E.P. 185,798, 11.5.21. 

Xk a water purification plant especially suitable for 
small towns, pre-filtration is enected in stages by 
passing the liquid through a number of chambers 


containing graded filtering medium. The rate of 
fiow of the liquid through each successive chamber 
is decreased by successively increasing the area &f 
the respective chambers. The water to be filtered 
is led into a well which it leaves at or near the 
bottom and passes upwards through a catch pit 
wherein coarse forei^ matter is deposited and 
from which the liquid traverses in succession a 
number of scrubbing and straining vessels, the 
liquid in each case percolating upwards before 
finally percolating downwards through one or more 
^nd filters. The last filtering stago consists of sand 
nitration tanks working in parallel. The water is 
admitted from the last of the strainers to the upper 
surface of the sand constituting the filtering 
medium and passes downwards to outlet wells in 
communication with the bottom of the tanks. 

-J. R. 

Sewage; Purification of by treatment in centri. 

fugal separators, E. Green. E.P. 185,^ 
2.4.21. 

The perforated basket of a centrifugal machine is 
lined with segmental bags filled with porous 
material (e.g., charcoal in asbestos bags) to form a 
filtering medium. When the layer of sediment is 
of a certain thickness, the admission of sewage is 
stopped automatically and the machine allowed to 
run to dry the cake, which when dry is broken up 
by & squeegee or scraper and discharged through a 
suction pipe without stopping the machine. The 
filtering medium is easily removable; when clogged 
it is removed and rendered permeable again by 
heating to a high temperature. — B. M. V. 

[Setro^c] sludge; Dehydrating activated , 

C. h. Peck, Assr. to The Dorr Co. U.S.P. 
1,430,182, 26.9.22. Appl., 17.3.21. 

The sludge is made slightly acid to methyl orange 
under conditions which result in gas evolution. The 
solid material in the sludge thereby gradually rises 
to the surface and forms a floating mass, of which a 
considerable part is above the liquid level of the 
sludge. Solid matter is then withdrawn from this 
portion of the floating mass to any desired extent. 

““J. R. 

Disinfecting and preserving; Process for [with 

colloidal aluminium hydroxide^. E. de Haen, 
Chem Fabr. " List ” G.m.b.H., and M. Buchner. 
G.P. 356,833, 30.3.19. 

Colloidal aluminium hydroxide containing a high 
percentage of water is prepared by adding concen- 
trated ammonia solution to a cold 2% solution of 
an aluminium salt, and subsequently heating th^ 
mixture. The product on application to open 
wounds builds a thick scab without formation of 
pus, and exerts a bactericidal action due to 
adsorption. — L. A. C. 


XX.-0fiGANIC PBODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine content of powdered opium; Lots 

on storage. H. E. Annett and H. D. Singn. 
Pharm. J., 1922, 109, 304^306. 

SiKPLEB of dry powdered opium stored for four 
years lost about 3% of morphine calculated on tW 
dry weight of the opium, the amount of the 
being irrespective of the original morphine 00“““," 
The destruction of the morphine may ™ 

due to the action of oxidising enzymes, which nave 
been shown to be present. There is considerable 
evidence that moist opium does not undergo anj 
change on storage. — (4. F. M. 
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VoIafiZwaiion and /i^/droZym of in 

toxicology. F. Hardy. J. Pharm. Chiin., 19^, 
26, 220—226. 

Considbbable losses of atropine take place in 
aqueous solution in consequence of hydrolysis and 
also hy reason of the fact that the alkaloid is vola- 
tile in steam. With suitable methods of extraction, 
however, these losses may be obviated and accurate 
estimations of atropine may be made if proper 
precautions are taken. — H. J. E. 


YohiTiibine ; Determination of in yohimb^ barh. 

A. Schomer. Pharm. Zentralh., 1922, 63, 385 — 

m. 

A method described previously (J., 1921, ^X)a) 
yields better results, especially in the case of barks 
of low yohimbine content, when the yohimbine 
hydrochloride is crystallised from a cold solution. 
Xhe brown residue containing the hydrochloride 
{obtained as described) is treated with 5 c.c. of 
ether, the latter is evaporated, the residue then 
dissolved in 3 c.c. of cold absolute alcohol and the 
solution kept at 0*^ C. for 18 hrs. The crystals 
which form are collected, washed with chloroform, 
then with ether, dried at 100® C., and weighed. 

— W. P. S. 


AMyodalin,\ The biose of . Constitution of the 

disaccharides. VI. W. N. Haworth and Q. C. 
Leitch. Chem. Soc. Trans., 1922, 121, 1921—1929. 

The methylation of amygdalin by means of methyl 
sulphate in presence of sodium hydroxide resulted 
in the formation of the methyl ester of hepta- 
methylamygdalinic acid, a crystalline compound, 
m.p. 91° 0., [a]‘*D=-5T7® in ethyl alcohol. Uradea 
scission of this compound by dilute acid gave three 
cleavage products, namely, dl-mandelic acid, tetra- 
methylglucose of the usual butylene oxide form, 
and a trimethylglucose which was readily con. 
verted on the one hand into tetramethyl^ucose, 
and, on the other hand, by oxidation with 
dilute nitric acid into the lactone of trimethyl- 
saccharic acid, indicating that both terminal 
positions in the hexose chain were unoccupied 
by methyl groups, and were therefore the positions 
of attachment or the aromatic complex and the 
other hexose residue. This evidence shows that 
the amygdalin biose is, apart from stereochemical 
reservations, structurally identical with maltose 
and quite definitely cannot he cellobiose. As 
regards the stereochemical formulation of the biose, 
the results based on the selective action of enzymes 
are somewhat anomalous, but favour the view that 
maltose is actually a glucose-a-glucoside, and amyg- 
dalin itself would then he mandelonitrile-^maltos- 
ide. Should it ultimately be found, however, that 
the biose is a /S-gJlucoside, this would not, of course, 
affect the structural formula above ascribed to the 
Bugar, but it might point to its identity with iso- 
maltose or gentiobiose. — G. F. M. 


Saffron; Detection of colouring matter of , in 

invesHgations relating to laudanum poisoning. 
M. Guerbet. J. Pharm. Chim., 1922, 26, 218—220. 
The facts that crocin, the colouring matter of 
saffron, gives an insoluble substance, crocetin, when 
hydrolysed by heating with acid, e.g., dilute hydro- 
chloric acid, and that crocetin gives with concen- 
trated sulphuric acid an intense blue coloration 
changing to violet and brown, may be utilised for 
detecting poisoning by preparations of laud.^num 
containing saffron. The method admits of the 
subsequent detection and estimation of meconic 
acid and the opium alkaloid in the solution from 
^hich the crocetin baa been separated bv filtraticwi. 

— H. J. B. 


Chemical cowtituents of green plants. XX. Acids 
present in the cherry {Prunus avium). H. 
Franzen and F. Helwert. Z. physiol, ^em., 
1922, 122. 46—86. 

MAiiTO acid is much the most important acid of the 
cherry. There are present also traces of oxalic 
acid, and small quantities of succinic acid, citric 
acid, lactic a^id, and of unsaturated acids. 

— W. 0. K. 


Muscarine; Isolation of , the potent principle of 

Amanita muscaria. H. King. Chem. Soc. 

Trans., 1922, 121, 1743—1753. 

About 0T2 g. of pure muscarine aurichlor^e was 
isolated from 25*5 kg. of fresh A. muscaria after 
a long and tedious process which consisted es^n- 
tially of several precipitations of the clarified 
alcoholic extract first with aqueous, and then with 
alcoholic mercuric chloride, and finally with ^hos- 
photungstic acid. The precipitated bases consisted 
chiefly of choline and muscarine in the proportion 
of about 20:1, and the former was largely removed 
by fractionation of the d-hydrogen tartrates. 
Fractionation was continued by means of the 
aurichlorides, and finally large delicate leaflets of 
pure muscarine aurichloride were isolated. The 
whole operation was controlled physiologically by 
following the distribution of activity by observa- 
tions of the effects produced on an isolated loop of 
rabbit^s intestine. Pure muscarine chloride was 
found to be about seven times as active as arecoline, 
and five times as active as acetylcholine. Physio* 
ioeicai assay assigns a content of 0’4 g. of muscarine 
chloride to the extract from 25'5 kg. of fresh fungus. 
Muscarine chloride has a molecular weight of about 
210; it is quite stable towards alkali and cannot 
therefore be an ester of choline, nor is there any 
evidence for the accepted formula with one oxygen 
atom more than choline, or that it is a quaternary 
base. It appears to be an alkaloidal base of 
considerable complexity. — G. F. M. 


Animal nucleic acid; Preparation and analysis of 
— — . P. A. Levene. J. Biol. Chem., 1922, 53, 
441—447. 

The author’s method for the preparation of animal 
nucleic acid has been improved. The ground 
glands (10 lb.) are boiled for 35 mins, with 5 1. of 
water containing 250 g. of sodium hydroxide. The 
' mixture is then neutralised with acetic acid, 
j treated with a colloidal solution of iron (50 c.c.), 
i filtered, and left overnight. Addition of 2 vols. of 
'• methyl alcohol containing 2% of hydrochloric acid 
I to the solution precipitates the nucleic acid. The 
I method has been applied to thymus gland, spleen, 

: kidney, pancreas, and liver. In the case of liver the 
product contains considerable amounts of glycogen 
and must be further purified. Nucleic acids from 
the above organs have the same elementary com- 
position, which corresponds with that of a hexose 
tetranucleotide. Estimations of the purine b^es 
also agree with the tetranucleotide theory. — E. S. 


Mercuraiion tn the aTomatic series. II. Thym^- 
mercuriacetates and their derirafites. E. 
Mameli and A. Mameli-Mannessier. Gaza. Chim. 
Ital., 1922, 52, II., 1—16. (C/. J., 1922, 518 a.) 
The action of mercuric acetate on thymol under 
various conditions yields, besides the thymoldi- 
mercuriacetate already known, also two new com- 
pounds, thymol-o- and thymol-p-monomercuri- 

““*‘‘*®'6.H,.C.H.(OH)(CH,)..Hg.O.CO.CH 
A number uf the corresponding suits in wnicn^tii© 
acetoxv group is replaced by another acid radicle, 
are also aeaenhed. {Gf. Nov^ T. H. P. 
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Mercwration in the arotnatic series. III. 
Mercurated derivative* 0 / piodothymol. E. 
Mameli. Gawi. CSiim. Ital., 1922, 52, II., 18—23. 
Thb action of mercuric acetate on p-iodoihymol, 
which has only one free ortho-position with respect 
to the hydro3^1, readily yielas the monomercuri- 
derivative, p-iodothymol-o-mercuriacetate, 

C.H, 

HO^ 

CH3.CO.OHg;^ 

CHj 

from which the corresponding mereurichloride. 
mercnrihromide, mercurihydroxide and internal 
oxide are obtainable. (C/. J.C.S., Nov.). 

— T. H, P. 

McTCUTdtion in the aromcitic series. 
.Dtmcrcitrafed derivatives of guaiacoL E. 
Mameli. Gazz. Chim. Ital., 19M, 52, II., 23 — 27. 
The action of mercuric acetate on guaiacol yields 
mono- and di-mercuriacetates in proportions vary- 
ing with the experimental conditions. Guaiacol- 
o.2>dimercuriacetat€, 

OCH, 

"Noh 


CH,.CO.OHgl.^HgO.CO.CH 3 

and the corresponding chloride, nitrate, and 
internal oxide are described. (0/. J.C.S., 

— T. H. P. 

Aniline arsenates. E. Paternb. Gazz. Chim. Ital., 
1922, 52, U., 28—31. 

When aniline is treated cold with aqueous ars^ic 
acid it always yields dianiline arsenate, and this, 
when distilled either in a vacuum at 60f C. or in a 
current of steam or when left in a desiccator oyer 
sulphuric acid, loses aniline to form the monoanihne 
salt, m.p, 154® C. The melting point of the di- 
aniline salt varies, for different samples and differ- 
ent methods of heating, from about 140® C. to about 
150® C., and cannot be ascertained exactly, the salt 
readily undergoing change. In aqueoiis elution 
the monoaniline and dianiline salts are^ hydroly^d 
to two and three molecules respectively. The 
m^imum solubility of aniline in water is awut 
3*77 at -0’6® C., and that of water in aniline about 
2-8% at -5'4® C.— T. H. P. 

y«ronal and hypnotics derived from ba^ifurt'e 
acid: Beaciion of — R- Fabre. J. Pbarm. 
Chim., 1922, 26. 241—249. 

Vbkonal, and the malonylureas generally, readily 
condense with xanthydrol to form crystalline 
dixanthyl derivatives, e.g., 

0 <^‘^‘'y 3 H.N CO ^N.Ch/ ' *^0 

\C.H/ I I ^C.h/ 

CO.C(C,H,),.CO 

when hoiled therewith for a few minutes in acetk 
acid solution. Similar denvatires are not formed 
by other hypnotics, and the reaction is therefore 
valuable for the characterisation and identifii^tion 
<A the malonylureas. It can easily to carriw out 
with as littte as 0 01 g. of the hypnotic, or vn^ the 
crude product as isolated by the usual methods 
the viscffl-a in traicological investigatimis. The 
dixanthyl derivatives are easily chara^ris^ by 
their melting points, which nmy be directly d^r- 
min^ on the crystals deposited from the acetic TOid 
•olutioo, after washing them with small qnantities 
of beding alcohol, reciystallisation being nnnece^ 
iMrv. The melting points of the dixanthyl deri- 
vatives of the principal malonylureas, are as 


follows: — veronal 245° — 246° C., phenylethyl. 
mi^nylurea (gardenal) 218°— 219° C., diallj^. 
malonylurea (dial) 242° — ^243° C, — O. P. M. 

Methylguanidine and fi^imethylguanidine ; Pre. 

paration of hy the interaction of dicyanodu 

amide and methylammoniafn and dimethylain- 
monium chlorides respectively. B. A. Werner 
and J. Bell. Chem. Soc. Trans., 1922, 12l, 
1790—1794. 

The reaction for the preparation of guanidine salts 
by heating dicyanodiamide with an ammonium salt 
(J., 1920, 801 a) has been extended to the prepara- 
tion of methyl- and dimethyl-guanidine hydro- 
chlorides. Thus, fusion of an intimate mixture of 
dicyanodiamide and dimethylammonium chloride 
for 3 hrs. at 180° C., and extraction of the product 
with alcohol gave a nearly quantitative yield of 
dimethylguanidine hydrochloride. Methylguani- 
dine hydrochloride prepared in similar way ia a 
very hygroscopic salt. If the fusion is carried out 
at lower temperatures considerable quantities of 
dimcthyldiguanide hydrochloride are present in thi* 
reaction product. This substance is not to be 
regarded as an intermediate product of the 
reaction; it is, on the contrary, produced by a 
reversible change from guanidine, _ and the 
mechanism of the formation of guanidine from 
dicyanodiamide previously put forward (Zoc. cif.) 
is still in the authors* opinion the correct one. 

— G. F. M. 

Piperitone. IV. Interaction of dUpiperitone ami 
semicarbazide, and the isolation of pure dUpiperi- 
tone. J. Read and H. G. Smith, Chem. Soc. 
Trans., 1922, 121. 1863—1872. 

A SPECIMEN of piperitone prepared by fractional 
distillation from the oil of Pucalyptus dives was 
convert^ into the semicarbazone by interaction 
with semicarbazide hydrochloride (a) in cold 
aqueous alcoholic solution for 2 days, (b) in cold 
aqueous alcoholic solution in presence of s^mni 
acetate, and (c) in boiling aqueous alcoboUc solution 
in presence of sodium acetate. From preparation 
(a) a yidd of 36% of the a-semicarbazone m.p^ 
226®— 227® C., was obtained and a further 34/^ yield 
of the more strongly basic )3-semicaTbaaone, m.p. 
1740—1760 C. on the addition of ammonia to the 
mother liquor. Preparation (b) gave a mixture of 
the two scraicarbazones, and (c) a 62% yield of the 
a-semicarbazone and only a very Bmall amount oi 

the ^-compound. A semicarbazide-i^^peritone oi 
the constitution C.H..:C(OH).NH,NH C0.>H, 
was the product of the reaction of di-piperitone and 
semicarbazide hydrochloride in alkaline medmnL 
This substance forms glistening leaflets, m.p. 

187° C , yields a stable hydrochloride, and repre- 
sents a definite intermediate additive stage m me 
semicarbazone formation. From the semica 
azones the ketone was regenerated by 
tion in presence of 20% of oxalic acid. For t P 
paration of pure di-piperitone by this me*™ j,. 
preliminary purification of f ^ 
duct hy means of sodium bisulphite was 
A colourless, optically inactive pr^uct , 
obtained having the following 
113° C. at 18 mm., sp gr M 

n„”=l-4845, mol. refractmty 46 70.— G. »• - 

Isoeugenol; Electrolytic oxidationj^ li'lwtro^®- 
and C. M. Moore. Trans. Aiiier. Blectrocne 
Soc., 1922, 65—76. [Advance copy.] 

Attbmpts to convert J., 

etectrolytic oxidation (ef. jroxiJe and 

1896, 49), using both ^UTOUS failed 

dilute suiphurm acid in the catho^ chamTOr, 
in all cas^ to yield mdto than 
resinous products of indetolte composition 
the main products.— L, A. C. 
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jsoprene; Addition of hydrogen halide to . H. 

Staudinger, W. Kreia, and W. Schilt. Helv. 
Ohiin. Acta, 1922, S, 743 — 756. 


Whbn isoprene combines with 1 mol. of hydrogen 
bromide, addition takes place at the a and S posi- 
tions, with production of dimethylallyl bromide, 
<CH,hOiCH.CH,Br. This condenses readily with 
sodium malonic ester to form ethyl dimethylallyl- 
malonate from which, by hydrolysis, dimethylallyl- 
malonio acid (OH,).C:CH.CH,.CH:{CX)OH), is 
obtained, m.p. 95'S° — 96° C. The halogen of 
lUmethylalilyl oromide is exceedingly reactive, and 
the compound reacts readily with guaiaool forming 
an ether which on heating isomerises to p-dimethyl- 
jllylguaiacol, an oil, b.n. 140° C. at 10 mm. With 
magnesium, dimethylallyl bromide reacts to form, 
■IS nrincipal product, the hydrocarbon tetramethyl- 
diallyl, (OH,),C:OH.CH,.CH,.CH:C(CH,)„ b.p. 
i 50 -M° C. at 11 mm. (df. J.C.S., Nov.) 

— R H. R. 


hdorene dibromide. H. Staudinger, O. Muntwyler, 
and 0. Kupfer. Helv. Chim. Acta, 1922, 5, 
756—767. 


By the action of bromine on isoprene in carl^n 
bisulphide solution a dibromide is formed having 
the constitution OH,Br.C(CH,);CH.CH,Br. When 
treated with alcoholic sodium methoxide this loses 
hvdrogen bromide forming a mixture of mono- 
bromoisoprenes which could not be ^paraW. The 
monobromoisoprenes and also dibromoisoprene, 
obtained by removal of 2 mols. of hydrogen bromide 
from isoprene tetrabromide, gave no rubber-like 
polymerisation product, iftf. J.C.S., 

— E. H. Iv. 

Terpin; Melting point of commercial . J. M. 

Clavera. And. Fis. Quim., 1922, 20. 243—246. 

The melting point of fr^hly crystallised 
hydrate, with rapid heating, is 118*2® C. 
hvdrous terpin has m.p. 104*7® C. iCf. * 
Xov.)— G. W. R. 


terpin 

r.c.s!^ 


Sulphurised hydrocarbons \^ichthyol'] ^ Sulphortated 

derivatives of the naturally occurring C. 

Pepin and G. Reaubourg. J. Pharm. Chim., 
1922, 26. 258—261. 

As the therapeutic value of ichthyel is lar^Iy 
dependent on the amount of “sulphidic” sulphur 
it contains, as distinguished from total sulphur, 
■which comprises in addition sulphonic and sulpnatic 
sulphur, it is desirable that more precise standards 
f>hould be laid down for oommercial ichthyol prepara- 
tions, and the fallowing are su^ested. Ooloi^, 
hrowiiish red ; completely soluble in water, and the 
solution, after evaporation at 100® C. to constant 
■weight should give an extract weighing at least 
50% of the weight of the original product. On i^i- 
tion there shoiud be no residue. After precipUation 
by albumin and hydrochloric acid, the addition of 
barium chloride to the filtrate should only produce 
a slight opalescence, indicating almost complete 
absence of ammonium sulphate. The sulphidic 
sulphur, which can only be estimated indirectly by 
subtracting from the total sulphur the sulphonic 
plus sulphatic sulphur, should w at least 15 4 
the dry residue. I*astly the presence of unsaturated 
compounds should be indicated by decolonsation of 
bromine water. — G. F. M. 


Reaction of amino nitrogen with nitrous acid. 
Dunn and Schmidt. Ses XXIII, 


Patents. 

^ialhylaminoalkyl compounds; M^ufacture of al^ 

phaiic . FarW. vorm. Meister, Lucius, und 

Bruning. E.P. 167,781, 13.8.21. CJonv., 13.8.20. 

Aliphatic dialkylaminoalkyl 

tained by the interaction of halogeno-alkyl-dialkyl- 


amines and the alkali salts of /3>ketonic acids and 
like compounds of the type R.CO.CHBi.X, where 
B and R^ are hydrogen atoms or any other radicles, 
and X is an electro-negative group. For example, 
ethyl o-diethylaminoethylacetoacetate 



a colourless strongly alkaline liquid, b.p. 130® — 132® 
C. at 10 mm., is obtained by lolling cbloroethyldi- 
ethylamine with an alooholic solution of the sodium 
compound of ethyl acetoacetate. The same com* 
pound can ^so be obtained by the action of diethyl- 
amine on ethyl o-bromoetbylacetoacetate. The pre- 
paration of the following compounds is also des- 
cribed : diethylaminoethylmalonic diethyl ester, 
b.p. 145® — 160® C. at 10 mm. pressure; ethyl di- 
ethylaminoethylcyanoacetate, b.p. 135® C. at 12 
mm. pressure; bis-diethylaminoethyldiketohexa- 
methylene-diethylcarboxylate, diethylaminoethyl- 
acetonediethylcarboxylate, diethylaminoethylcam- 
pborcarboxylic acid methyl ester hydrochloride, 
m.p. 184® — 185® C., and diethylaminoethylacetyl- 
acetone. b.p. 137® — 139® C. at 20 mm. pressure. 

— G. F. M. 


Nicotinic acid; Manufacture of dialkylamides of 

. 0. Y. Imray. From Society of Chemical 

Industry in Basle. E.P. 184,625, 7.6.21. 
DiALKTLAiiiDEs of nicotinic acid are prepared by 
treating a halide or ester of the acid with a dialkyl- 
amine. Example. Nicotinic acid chloride is heated 
with an equivalent quantity of diethylamine 
hydrochloride for 2 hrs. at IGO® C. The mass is dis- 
solved in water, mixed with concentrated potassium 
hydroxide sdlution, and extracted with ether. The 
ether is distilled off, and the crude diethylamide 
distilled in a vacuum. It is a yellowish oil, b.p. 
280® C., readily soluble in water and organic 
solvents, and is precipitated from aqueous potion 
by concentrated alkali hydroxide. The dipropyl- 
amide of nicotinic acid is a yellow oil, b.p. 184 C. 
at 17 mm., and the piperidide a thick oil boiling at 
310® C.— G. F. M. 

Cyanamide; Method of and apparatus for 

producing a solution of from calcium 

cyanamide. Wargons Aktiebolag, and J. Hj 
Lidholm. E.P. 186,020, 17.5.22. Conv., 1.12.21. 
In the ordinary method of preparing a solution of 
cyanamide by the continuous addition of calcium 
cyanumido to water or to a dilute solution of 
calcium cyanamide and treatment with carbon 
dioxide, the hulk of the solution increases during 
the operation and the formation of dicyanodiamide 
may commence in the storage tank before the 
alkaline liquor passes on to the carbon dioxide 
treatment. This is avoided by adding the 
cyanamide to the circulating liquor in a relatively 
small vessel, whence it passes immediately to the 
combined pump and agitator in which it is treated 
with carbon dioxide. After cooling, the elution 
passes to a large storage tank in which it 
accumulates. — C. I. 


Ancesthetic compound. 0. Kamm and E. H. 

Vc^wiler. U.S.P. 1,388,573, 23.8.21. Appl., 14.6.20. 
DiAi.i.YLAMiNO.snKTn esters of benzoic acid or its 
substitution products are prepared by tee inter- 
action of benzoyl chloride or its suratitu^ii 
products with a diallylaminoalkyl alcohol. The 
yiiallylaminopropyl ester of p-aminobenMio Mid 
is obtained from T^iallylaminopropyl aloohol (b.p. 

215 ° 217° C. at 755 mm. ; prepared by condensing 

trimeteylenechlorhydrin and diallylamine) and 
forms a hydrochloride of m.p. 138° 0. lie 
SHiiallylaminoeteyl ester of p-sminobenxoio Mid 
forms a hydrochloride of m.p. 158°— 160° C. The 
products possess ansesthetio properties. 
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Hydrozylcfniinei: Salta of aromatic . N. 

Sulzberger. U.S.P. 1,390,260, 6.9.21< Appl., 
18.12.18. 

An aromatic hydrosylamine is treated with an 
organic acid, Phenylhydroxylamine oxalate pre- 
pared in this way is of value as a photographic 
developer. 

Aromatic aminoalcohoU; Process of preparing 

opticaUy^activc ■. A. Gams and E. Wybert, 

Assrs. to 80c. of Chem. Ind. in Basle. n.S.F. 
1,433,101, 18.7.22. Appl., 14.10.21. 
OpTiOALiiY-active salts of aminohetones are reduced 
to the salts of the corresponding opticaily-active 
amino-alcohols, and these are subsequently 
separated from each other and converted into the 
free bases. — ^L. A. C. 

Urea: Process of manufacturing — . C. Bosch 
ana W. Meiser, Assrs. to Badiache Anilin u. Soda 
Pabrik. U.e.P. 1,429,483, 19.9.22. Appl., 9.7.20. 

A laxTURS of ammonia and carbon dioxide in suit- 
able proportions is heated under pressure so as to 
prevent the separation of ammonium salts, and the 
compressed gaseous mixture is transferr^ at the 
same temperature to a reaction vessel, in which the 
temperature is reduced so as to form a melt, which 
is kept at a temperature suitable for the production 
of urea. — J. S. G. T. 

Urea; Manufacture of from ammonia and 

carbon dioxide. N, W. Erase. U.S.P. 1,^,953, 
26.9.22. Appl., 3.3.21. 

Ammonium carbamate is heated to 14CP — 165^ 0. 
under pressure in the presence of an aqueous liquid. 
iCf. J., 1922, 610 A.)— L. A. C, 

Aldehydes and anhydrides; Process of manu/ac- 

turing from di-esters. F. W. Skirrow, Assr. 

to Shawinigan Laboratories, Ltd. tl.S.P. 
1,429,660, 19.9.22. Appl., 8.11,20. 

An oxide of sulphur is used as a catalytic or decom- 
posing agent in the decomposition of di-esters to 
form aldehydes and anhydride. — L, A. C. j 

Amines: Process of making substituted . C. B. 

Oiatfield. U.S.P. 1,429,714, 19.9.23. Appl., 5.3.19. 
SuBSTiTUTBD amlnes are prepared by gradual 
reaction under atmospheric pressure between a 
bromide of the substituting radicle and the amine 
in the presence of an alkali hydroxide, which 
neutralises the hydrogen halide liberated by the 
reaction. — L. A, C. 

Esters; Process of making . W. H. Rodebush, 

Assr. to U.S. Industrial Alcohol Co. U.S.P. 
1,430,324, 26.9.22. Appl., 8.5.19. 

Estekb are prepared by heating a mixture of 
ethylene dichloride, a salt of a fatty acid, and ethyl 
alcohol to 160® — 180® C. under a pressure of about 
150 lb. per sq. in. — ^L. A. C. 

Powdered sulphur; Process for making an exceed- 
ingly fine incorporated with charred sugar. 

P. Mochalle. G.P. 355,120, 22.9.20. 

An aqueous suspension of ** sulphur-sugar ’’ (pre- 
pared by heating a mixture of 1 pt. of sulphur 
and 3 pts. of sugar, and treating the product with 
20 times its weight of water) is subjected to the 
action of a current of air at 40® C. for a long time, 
whereby the solution becomes acid and gradual 
decomposition takes place. The charred sugar 
adheres to the surface of the sulphur particles, 
which are then separated and dried. The dry 
sulphiir forms a fine, yellowish-grey powder, 

can easily he suspended in water, and is in conse- 


quence better suited for use in medicine and skin, 
therapeutics than the usual sulphur suspensions 
^ — H. C, H. ■ 

[Orffomc] silver compounds; Preparation of com. 

piece . F. Hoffman-La Roche und Co. A 

G.P. 356,912, 14.12.20. Oonv., 1.12.20. 


SiLvan compounds r^dily soluble in water and of 
therapeutic value are prepared by heating thioacyj 
derivatives of aromatic amines with organic or 
inorganic silver salts. Silver nitrate solution is 
added, drop by drop, to a solution of thioglycol. 
aminophenol in aqueous sodium h:r<if oxide, and 
silver thioglycolaminophenol containing 37*2% Ae 
is precipitated by snteequent addition of akohof 
Thioglycolaminophenol, m.p. 105® C., is prepared 
by reaction between chloroacetylaminophenof and 
aqneous sodium disulphide. Chloroacetylamino. 
salicylic acid, prepared by treating aminosalicyiic 
acid with chloroacetyl chloride, on treatment in 
alkaline solution with sodium disulphide and subse. 
quent acidification yields thioglycolaminosalicylic 
acid, m.p. 223® C. The acid is converted into the 
sodium salt by the action of sodium in akoholic 
solution, and is then treated with silver nitrate or 
acetate, yielding silver thioglyoolamino-sodiim. 
salicylate. Similar products, containing 6*1% Ag, 
are prepared from thioisovaleryl- and thiopro^ 
pionylaminoaalicylic acids. The products in aqueous 
solution yield no precipitate on the addition of 
sodium chloride, hydrogen sulphide, or ammouiuiQ 
sulphide. — L. A. C. 


Squills (Scilla or Urginea maritima); Proces* joj 

extracting a therapeutic drug from . C. W. 

Rose and L. Rosenthaler. G.P. 357,043, 14.3.14. 
Thb plant is first extracted with ethyl or methyi 
alcohol, acetone, or ethyl acetate, the solvent 
evaporated, and the extract dissolved in an aqueous 
sdlution ot an alkali carbonate or bicarbonate. 
The solution is filtered, evaporated to dryness, and 
the residue again extracted with ethyl or methyl 
alcohol, acetone, or ethyl acetate, and the solvent 
removed under vacuum. The residue is soluble in 
water to a clear solution, and is valuable as a drug 
in cases of heart failure. It can be taken internally 
or injected, and is sometimes even more efiectiv^ 
than digitalis preparations. — H. 0. R. 


ar-Tetrahydro-fi-naphtholcarboxylic acid and its 
esters and acyl derivatives ; Preparation of • — 
TotraUn Ges.m.b.H. G.P. 357,663, 23.5.17. 
PoTABSiXTM ar-tetrahydro-)3-naphthoxide, after dry- 
ing by beating in a current of hydrogen at 150°- 
160® C., is treated with carbon dioxide under pres- 
sure at 160® — 170® C. After absorption of 1 mol. 
of carbon dioxide the product is dissolved in water, 
end tetrahydro-jff-napnthol-o-carboxylic acid, m.p- 
177® — 178® 0., after crystallisation from dilute 
alcohol, is precipitated by the addition of hydro- 
chloric acid. The product can be employed a3 a 
drug or as an intermediate in the manufacture of 
dyestuffs, while its esters and acyl derivatives can 
be used as solvents and drugs or in the manufacture 
of perfumes. The methyl ester has b.p. IBl®-” 
185® 0. at 20 mm., and the acetyl-derivatire, 
prepared by the action of acetic anhydride in the 
presence of sulphuric acid on the acid at 100® C-. 
melts at 142®— 143® C.— L. A. C. 


Methylsulphiies of secondary aromatie-alwl^^^^^ 

amines; Manufacture of . Farbw. vom- 

Meister, Lucius, und Briining. E.P. lOdj^A 
80.6.21. Conv., 31.6.20. 
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nymol; Manufacture of . J. Y. Johnson. 

From Badische AniJin and Soda Fabrik. E.P. 
186,202, 18.7.21. 

See U.8.P. 1,412,937 of 1922; J., 1922, 438 a. 

Alcohol; Froceia for the production of from 

I, as containing ethylene. 0. A. Basore. Reissue 
15 211, 25.10.21, of U.8.P. 1,385,615, 26.7.21. 
Appl., 2.9.21. 

See j., 1922, 33 A. 

ijolutiona containing oxygen. E.P. 185,659. See 

VII. 


XXI. — PHOTOfiBAPHIG MATEDIALS AND 
PBOCESSES. 

Hlver bromide emvlsions; Effect of colloids on . 

R. Schwars and H. St^k. Z. wiss. Phot., 1922, 
22. 26—32. 

TiiE inflnence of catalysts on the photochemical 
lecompofiition of pure silver bromide has been 
nvestisated, the amount of decomposition being 
letermined by the method previously described 
J. 1921, 791 a). Platinum sol delays the inver- 
siou point and solarisation ; siWer sol and silicic acid 
sol act as positive catalysts, and aluminium 
Kydroxide as a negative catalyst. Ferric hydroxide 
[\nd stannic acid coagulated the emulsion. — W. T. 

IFoiassiuml sulphite-quinol [developer^; Ageing 

u}\d decay of . J. Pinnow. Z. wiss. Phot., 

1922, 22, 72— BO. 

A BRDBF review is ^ven of the changes which 
potassium sulphite-^ulnol undergoes by the action 
of the oxygen of the air. Potassium quinolmono- 
sulphonaU is a slow and comparatively weak 
developer^ No evidence was obtained of the 
formation of the sulphonic acid in the sulphite- 
quinol mixture at room temperatures. — W. T. 

Aciinometers; Chemistry of *. A. Benrath and 

Obladen. Z. wise. Phot., 1922, 22, 47 — 64. 

The mercuric chloride-ammonium oxalate actino- 
ineter was found to be reliable only within harrow 
limits. The ferric chloride and oxalic acid-uranyl 
acetate sctinometers gave results in good agree- 
ment. Ellectrolytes retard the reduction of ferric 
chloride and the decomposition of oxalic acid. The 
authors ar^e that this is caused by a reduction in 
the ionisation and that the ferric and oxalate ions 
are the photochemically active parts. — W. T. 

Ultra-violet absorption; Simple method for {he 

vieasurement of . C. Winther, B. Rasmussen, 

and E. Schreiner. Z. wiss. Phot., 19712, 22, 33 — 
4t). 

The photographic method of Merton (Trans. Chem. 
Soc., 1913, Its, 124) has been adapted for the 
quantitative measurement of ultra-violet absorp- 
tion. An improved fluorometer has been 
constructed for extinction measurements of certain 
wave lengths and the accuracy of the instrument 
has been tested by thermo-electric controls.— W . T. 

Patbkts. 

(Colour photography, H. C. J. Deeks, Assr. to 
American Raylo Oorp. •U.S.P. 1,430,059 — 61, 
26.9.22. Appl. (a) 25.6.14, (b) 11.10.16, (c) 
17.11.16. Renewed (a) 9.11.90, (b,c) 9.4.21. 

(a) _A GOLOuaBD photographic print is made by 
Eyeing a film containing a volatile solvent by 
bringing it into contact with a photographic 
element bearing a dye insoluble in water but soluble 
in the volatile solvent* (b) A colour sheet for 
faking coloured photographic positives for transfer 
^7 a suitable agent consuts of a base carrying a 


medium which can be sensitised. This medium 
contains a dye soluble in the agent, and with the 
dye a protective material also soluble in the ^ent, 
but inert to the treatment to which the colour 
sheet is submitted to prepare it for transfer ; so that 
the pigment resulting from the combined dyestuff 
and protective material will not affect nor be 
affected by the treatment, but will yield to the 
transfer agent, (o) The pigment used in making 
coloured photographs is a combination of a dyestuff 
soluble in water and alcohol, together with a 
material soluble in alcohol but insoluble in water. 
The pigment will thus retain its colour in aqueous - 
solutions but will give it up in. alcohol or alcohol- 
containing solutions. — ^W. C. 

Printing plates; [Photographic'] process for pro- 
ducing . B. Albert. U.S.P. 1,4^,347, 

26.9.22. Appl., 19.5.14. 

A FLATS which has an etching ground and overlying 
sensitive bichromated colloid layer is treated, after 
exposure, with a solvent, which permeates only the 
unexposed portions of the coating, removing these 
portions and their underlying etching grounds, but 
not affecting the exposed parts of the sensitive film 
nor the etching ground beneath those parts.— W. C. 

[Photographic] coating composition and process. 

L. D. Wood. U.S.P. 1,430,484, 26.9.22. Appl., 

1.7.22. 

For the reproduction of sound waves which have 
been photographically recorded, a sensitive com- 
pound is used, consisting of 20 pts. of potassium 
platinum-barium-cyanide crystals, 10 pts. of 
sodium tungstate, 70 pts. of selenium crystals, 34 
pts. of salt, 33 pts. of sulphur, and 33 pts. of phos- 
phorus. It is prepared by melting a mixture 
of potassium platmum-barium-cyanide crystals, 
sodium tungstate, and selenium crystals, adding a 
mixture of salt, sulphur, and phosphorus, heating 
the molten mass for about 30 mins., or until the 
flame colour of both barium and potassium rises 
from the mass, and then crystallising by immersing 
the mass in water at about 40® F. (4° C.). — W. C. 

Films. U.S.P. 1,429,174 and 1,429,179. See V. 

Salts of aromatic hydroxylamines. U.S.P. 

1,390,260. See XX. 

XXn.— EXPLOSIVES; MATCHES. 

Primerj; Microscopy of small arms . E. M. 

Chamot. Pamphlet. Ithaca, New York, 1922. 

61 pp. 

Thr most important causes of the defective 
functioning of American military primers during 
the war are enumerated, and photomicrographs of 
typical primers of this class and also of sections of 
early primers and cartridge cases are given. The 
method of manufacture of primers is outlined and 
the instruments used in their routine microscopical 
inspection are fuUy described and illustrated. A 
binocular dissecting microscope of the Greenough. 
type was used for the inspection of primers, and a 
comparison eye-piece attached to two chemical 
microscopes was found useful for ^mparing 
different lots of the constituents of prmer com- 
positions. The apparatus used for making photo- 
micrographs of primers is also illustrated, aa also 
are all the various tools used in the dissection of 
primers. Full details are given of naethods for 
removing the primers from the cartridge cases, 
removing the anvils, and sectioning the prmers, 
which can be accomplished without much risk of 
igniting them. Many photomicrographs of sectioned 
primers (chiefly of the loose anvil type) are given, 
illustrating common defects likely to cause miss- 
fires* The mfcrosoopy of the components of primer 
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compositions is touched on and photomicrovaphs 
of samples of the commoner ingredients shown.. 
The defects brought to light bj microscopical 
inspection of primers during the war are analysed. 
Of these 28'5% were defects in assembly and other 
mechanical imperfections; 25% poorly compressed 
or with thick pellets of comp<»ition, and 12'6% due 
to the flame produced not being hot enough. 

— ^H. C. R. 


Patents. 


Initial primers and a pi'ocess for their manufacture. 
H. Rathsburg. E.P. 185,555, 27.6.21. 


An initial priming composition for detonators or 
percussion caps is affords by one or more explosive 
.salts of tetrazol or triazol compounds or their deri- 
vatives mechanically mixed or crystaillised with 
another explosive constituent. The most important 
salts are those of lead and cadmium. An example 
of a filling for a blasting detouator is 1 g. of tetryl, 
0T5 g. of the lead or cadmium salt of tetrazylaso- 
imide. 
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and 0‘15 g. of tiie 3ead salt of azotetrazol, 
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— H. C. B. 


University, Rue des Sols, Brussels, should always bo 
used for standfudising bombs. Tie heat of oombus. 
tion accepted for this material is 6324 cals, per g. 
weighed in air. (C/. J.O.S., Nov.)— 8. I. L. 


Ferrocyanide j Influence of the alhalie on the titra. 

tion of tome metali with . W. D. Treadwell 

and D. Chervet. Heir. Chim. Acta., 1922, 5, 
633-639. 


The electrometric titration of zinc with potassium 
ferrocyanide was described by Treadwell and Weiss 
(J., 1920, 137 a). It is now found that whoa 
cadmium or zinc salts are titrated with potessium 
ferrocyanide in neutral or weakly acid solution, the 
sharpness of the end point can be greatly increased 
by having present a small amount of a rubidium or 
preferably a csesium salt. The ceesium salt 
replaces potassium in the precipitate. Thus 
a zinc salt with potassium ferrocyanide gives 
Zn,K,[Fe(CN),;i„ but in presence of a cesium salt 
the precipitate has the composition ZnCs,Fe(CN),, 
With sodium ferrocyanide in neutral solution the 
precipitate is the simple zinc salt Zn,Fc(CN),. Lead 
nitrate can be titrated electrometrically with 
potassium ferrocyanide in neutral solution, but the 
precipitate, Pb,Fe(CN)„ is sensitive to acid. 
Consequently it is possible to titrate zinc in 
presence of lead in hot acid solution. In presence 
of a csesium salt the lead is precipitated by ferro- 
evanide in the form of the double salt 
Pb,CS.[Fe(CN).].. (Cf. J.C.S., Nov.)— E. H. E. 


Burning compositions; Binder for . Torch fuse- 

lighter. E.P. Aurand, Asst, to Atlas Powder Co. 
U.S.P. (a) 1,388,501 and (a) 1,388,502, 23.8.21. 
Appl., 5.5.21. 

Niteost.uich gelatinised with acetone, amyl ace- 
tate, butyl acetate, or other solvent, is us^ as a 
binder for (a) black powder or other comMsitions 
for rockets, flares, signals, etc., or (a) mealed black 
powder or similar mixtures lor fuse-lighters. 

Explosive composition and the manufacture thereof. 
E. M. Werner, Aser. to The Hovnesite Explosives 
Co. U.8.P. 1,430,272, 26.9.22. Appl., 15.11.21. 
A COMPOSITION which includes in its ingredients an 
alkali chlorate mixed with a solution of nitrobenzol 
and resin. — H. C. R. 

Explosive ; Preparation of an from ammonium 

nitrate and carbonaceous material. Verein 
Chem. Fabr. in Mannheim. G.P. 346,224, 
19.12.16. Addn. to 334,547 (J., 1922, 789 a). 

Is addition to, or in place of, aramoninm nitrate 
and oxidate and the amino-bases specified in the 
chief patent, ammoninm perchlorate is added to the 
mixture. The resulting product is safer to handle 
and more easily detonated. — A, R. P. 

Fuse for blasting with liquefied gas and method of 
producing the same. A. Kowastch. U.S.P. 
1,424,487, 1.8.22. Appl., 19.7.20. 

See E.P. 148,534 of 1920; J., 1921, 872 a. 

XnU-AHALTSlS. 

Shaking machine for large quantities of fi,uid 

[: Laboratory ]. H. Franzen. Z. physioL 

Chem., 1922, 122, 86—87. 

An apparatus » described suitable for stirring up 
large amoonts of lead precipitates in aqueous sus- 
pension, whilst treating them with carbon dioxide 
hydrogen sulphide. — W. 0. K. 

Calorimetric determinations, P. E. Verhade. 
Otem. WeekMad, 1922, 1*, 38^93. 

special benzoic acid obtainable from the Jtisft- 
tut International d^Etalons physico-chimiqueSf The 


Amnic: Microchemical detection of . A. 

Piutti and E. Boggio-Lera. Gazz. Chim. Ital, 
1922, 52, II., 48—55. 

For the detection of tra<«s of arsenic the most 
suitable reagent is molybdic acid, With solutiojis 
containing 0*02— 0004 mg. of arsenic per c.c. .t 
mixture of 1 c.c. of 3% ammonium molybdate solu* 
tion, 10 c.c. of 3 i% ammonium nitrate solution, 
and 39 c.c, of 40% nitric acid (29® B., sp. gr. r2oll 
is used, whilst with smaller concentrations of 
arsenic this mixture is diluted five times with 40^ 
nitric acid. A drop of the arsenical solution is 
placed on a warm microscope slide, evaporated to 
one-third of its volume over a very small 
treated with a drop of the molybdic reagent, and 
evaporated either on a water-bath or with great 
care over a small flame. When the drop is 
diminished to one-half its volume, the slide is tilted, 
the tilting being gradually increa^d; the evapora- 
tion should occupy at least 6 — 7 minutes. The cold 
residue is treated with a drop of a solution contaiii- 
ing 5 g. of ammonium nitrate and 4 c.c. of nitric 
acid per 100 c.c. of water, covered with a cover- 
glass and examined under a magnification of at least 
250 diameters. In presence of arsenic acid the 
edge of tbo drop is seen as a thin yellow line cow- 
pos^ of characteristic, sulphur-yellow crystals. 
With practice, 0*001 mg. of arsenic per c.c., that » 
0 00005 mg. per drop, is detectable in this way. h 
animal organs aro to be examined, these should 1)0 
destroyed in the usual way and the arsenic precipi- 
tated as sulphide, the latter being purified and then 
oxidised by means of nitric acid, which must be 
subsequently eliminated completely. — T. H. P. 

Copper. thiocyanateSf and pyridine; 

reaction for . G. Spacu. Bui. Soc. Stiinte 

Cluj, 1922, I, 284— '291. Chem. Zentr., 1922, 9^* 
IV., 737. 

A cOMPOtJND insoluble in water and having 
formula CuPy,(CNS), (Py=pyridine) is form^ 
on adding a neutral solution of a thiocyanate an 
a few ^opa of pyridine to a neutral solution of • 
copper salt. The pyridine should added hetor 
the thiocyanate solution, as otherwise a dark pf 
cipitate of copper thiocyanate is throis^ 
concentrated solutions. In employing the react 
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to detect coppen strongjy acid solutiona must be 
ev^aporftted and leebl^ acid solutions neutralised by 
the addition of pyridine, care being taken to aroid 
the addition of excess, aa the precipitate is soluble 
in pyridine. The reaction is sensitive to 1:300,000 
as ft test for copper, to 1:2000 for pyridine, and 
1:50,000 for thiocyanates. The sensitiveness can 
be increased to 1:800,000 for copper by shaking the 
0iixed solutions with several arope of chloroform, 
which assumes an emerald green coloration. 

— L. A. O. 

CMorxdei and bromides; Detection of in the 

presence of thiocxfanates. G. Spacu. Bui. Soc. 
Stiinte Cluj, 1922, 1. 302—305, Cbem. Zentr., 
1922, 93, IV., 735. 

pYBiDiNB (8-10 drops) and excess of a neutral copper 
sulphate solution are added to a neutral solution- 
containing thiocyanates, and after separating 
the precipitate of CuPya(CNS)j (c/, preceding 
abstract), the solution can be tested for chlorides 
and bromides by the usual methods. — L. A. C. 

Pkosplxoric acid; Separation of in qualitative 

analysis, N. Tarugi. Boll. Ghim. Farm., 19^, 
61, 545—552. 

Gattermann and Schindhelm’s method for the 
elimination of phosphoric acid by treatment with 
stannic chloride (J., 1917, 165) is unsatisfactory, 
since an appreciable proportion of the phosphoric 
acid remains unprecipitated and the precipitate 
contains portions of the iron, chromium, cakiuid', 
barium, etc. Further, a definite ratio between 
phosphate and stannic chloride is unattainable when 
the amount of the former is unknown. — T. H. P. 

Badioactive indicators. F. Paneth. Z. angew. 

Chem., 1922, 33. 549—552. 

Tse has been made of radioactive isotopes of metals 
such as lead and bismuth for indicating the 
presence of minute and unweigbahle quantities of 
these elements or their compounds. Quantities of 
the radioactive isotopes of the order of a milliontH 
of a milligram are easily detected by the electro- 
scope. Once mixed with the inactive isotope, tney 
cannot he separated by chemical means, so that 
the presence of the radioactive isotope indicates 
the pre^nce of the inactive one also. Practical 
applications have been made in analytical chemistry 
in determining the solubility of very sparingly 
soluble substances (c/. J., 1913, 866, 1131) and the 
study of adsorption phenomena. In electro- 
chemistry it has been established by this method 
that an interchange of metallic ions occurs in 
solution on mixing two salts of the same metal, but 
that no such interchange occurs when one or both 
of the compounds are unionised. The actual 
deposition of an unweighable quantity of metal on 
the electrode before the minimum potential of 
electrolysis is reached has also been established. 
In colloid chemistry the active surface of powders 
has been measured for the first time by the use of 
a radiotwtive indicator {cf. J., 1922, 485 a), and the 
distinction between crystalloid and colloid in 
diffusion through parchment membranes has been 
studied down to a dilution of 10"“ g.-mol. per litre. 
In inorganic chemistry the conditions for the pre- 
paration of bismuth and lead hydrides {cf. J., 1920, 
<47 a) were studied by this means and the method 
successfully applied to the measurement of 
the gas-tightness of rubber fabrics for gas masks. 

— H. C. R. 

precipitants. A. Hiller and D. D. van 
^lyke. J. Biol. Chem., 1922, 53, 253—267. 
jy^^.*he olnect of ascertaining the extent to which 
Proteins and protein products are precipitated by 
protein precipitants, the action of a 
'imber of these .substances both on blood and 


Wjtte 8 peptone has been studied. The results with 
the latter substance indicate that tungstic acid and 
picric acid precipitate protein intermediate pro- 
ducts relatively completely without precipitating 
the ammo-acids ; trichloroacetic acid removes 
proteins only, nearly all the protein products 
passing into the filtrate; whilst metaphosphoric 
acidj colloidal iron, and mercuric chloride occupy 
an intermediate position with regard to their 
action on protein products. TJsing blood, all the 
substances studied removed proteins completely, 
and all, with the exception of alcohol, allowed 
similar amounts of amino-acids to pass into the 
filtrates. The recovery of added, mixed monoamino- 
acids was, however, incomplete in the cases of 
metaphosphoric acid and alcohol.— E. S. 

Aliphatic amino nitrogen; Influence of position 

and of temperature upon the reaction of 

with nitrous acid. M. S- Dunn and C. L. A. 

Schmidt. J. Biol. Chem., 1922, 53, 401—410. 

The rate at which nitrous acid deaminises aliphatic 
amino-acids depends on the position of the amino 
group; the greater the distance of this from the 
carboxyl the more slowly the reaction proceeds. In 
all cases a decrease in temperature causes a diminu- 
tion in the rate, but, contrary to the statement of 
Sure and Hart (J. Biol. Chem., 1917, 31, 527) the 
deamination of the e-amino group of lysine is not 
completely inhibited at P 0. Casein is deaminised 
more slowly than lysine at ordinary temperatures. 

— E. S. 

See also pages (a) 852, Pyridine (Lehner). 866, 
Nitrogen oxides (Sanfourche). 856, Nitrites (Fal- 
ciola). 857, Pofa^stum permanganate (Fester and 
Brude); tSoiubilHy of arsenic trichloride in hydro^ 
chloric acid (Treadwell and Mussler). 869, Micro- 
organisms in soil (Waksman and Fred). 871, Sucrose 
(Behre and During, also Sijlmans); Methyl alcohol 
(Pool). 872, Water in sausages (Holzmann and 
Deininger); Butter etc. (Liihrig). 873, Hydro- 
cyanic acid (Jansen and others); Boric acxd in 
shrimps (Deems). 87iy Disinfectants (Riilke). 876, 
.itropine (Hardy); Yohimhine (Schomer): Saffron 
(Goerbet). 876, Veronal etc. (Fabre). 877, Ich- 
tkyol (Pepin and Reaubourg). 
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The deieR fivcD in thie liet are, in the oaee of Applica- 
tion! lor Patente. those of application and in the case of 
Complete Specifications accepted, those of the Official 
Joarnais in which the acceptance is annonnced. Complete 
Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to oppooi- 
tion within two monthB of the date given ; they are on 
sale at Is. each at the Patent Office. Sale Branch. Quality 
Court. Chancery Lane. London, W.C. 2, 15 day« aiteor the 
date given. 


I.— GENERAL; PLANT; MACHINERY. 
Applications. 

Eley. Furnaces. 28,665. Oct. 21. 

Farbw. vorm. Meister, Lucius, u. Briining. Appa- 
ratus for absorbing gases etc. by charcoM. 27,311. 
Oct. 9. (Ger., 25.11.21.) 

Fothergill. Evaporators. 27,288. Oct, 9. 
Gronqvifit. 28,039. See X. 

Holmes. Preparation of a solution. 27,915. 
Oct. 14. 

Lawrence Patent Water Softener and Steriliser 
Co., and Stevens. Heating liquids and softening 
or sterilising water. 28,254. Oct. 18. 

Leigh. Ckates for acid carboys. 28,255. Oct. 18. 
Macconochie. 28,424. See II. 

Marks (Eohlenacheidungs Ges.). Method of heat- 
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ing at moderate temperatores. 28,082. Oet. 16. 
Neil and Neil. Furnaces. 28,443. Oct. 19. 
Newby. Separation of moieture from pulTom- 
lent, granular, etc. materials. 28,355. Oct. 18. 

Pellissier. PulTerisers. 28,199. Oct. 17. (Fr., 
27.10.21.) 

Fetitpierre. Storing gases or inflammable liquids. 
27,852. Oct. 13. (Belg., 20.10.21.) 

Reynard, Tapping, and Thornley. C3arifieation 
and filtration of slimes etc. 

Sinkinson. Filter washers. 27,707. Oct. 12. 
Technical Research Works, and Lush. Method 
of activating and Te-activating metallic catalysts. 
28,600. Oct. 20. 

Complete SpEciPiCATioNa Accepted. 

9356 (1921). Cannon. Furnaces. (186,639.) 

Oct. 18. 

9653 (1921). Ward, Nielsen, and Lang. Treat- 
ment of gases, oil vapours, or gaseous mixtures. 
(186,945.) Oct. 25. 

13,564 (1921). Miller and Lloyd. Grinding or 
crushing machines. (186,956.) Oct. 25. 

16,279 (1921). Marshall. Discharging or charging 
devices for rotary dryers, kilns, furnaces, retorts, 
etc. (186,974.) Oct. 25. 

17,951 (1921) and 3617 (1922). Bleloch and Stock- 
man. See X. 

18,100 (1921). A.-G. Kummler u. Matter. Pre- 
venting corrosion in evaporating and distilling 
apparatus. (166,129.) Oct. 18, 

18,653(1921). Bologa. StiUs. (187,007.) Oct. 25. 
22,885 (1921). British Thomson-Houaton Co. 
(General Electric Co.). Chemical apparatus for pre- 
cipitation purposes. (187,090.) Oct. 25. 

29,020 (1921). Mather. Settings for stills etc. 
(186,849.) Oct. 18. 

34,284 (1921). Lilienfeld. Manufacture of 
colloidally-solnble substances and of suspensions or 
emulsions. (173,230.) Oct. 25. 

34,350 (1921). Maschenenfabr. Haas Ges. Neu- 
werk. Tunnel dryer with air circulation. (173,234.) 
Oct. 25. 

19,192 (1922). Hall. Centrifugal separators. 
(183,133.) Oct. 25. 

II.—FUEL; GAS; MINERAL OILS AND 
WAXES: DRSTRUCTIVE DISTILLATION; 
HE.4TING; LIGHTING. 

Applications. 

Accioly. Apparatus for treating mineral oil. 
28,438. Oct. 18. 

Appleby and Bentley. Gas-producers, retorts, 
etc. 27,821. Oct. 13, 

Berg (Berg). Gas production. 27,425. Oct. 10. 
Carpenter, and ^uth Metropolitan Gas Co. 
Purification of coal gas. 28,805. Oct. 20. 

Cureton and Rowlson. Combined press and 
retort for the manufacture of coke. 28,167. 
Oct. 17. 

Danner. Emulsified liquified petrolatum. 28,134. 
Oct. 17. 

Gronqvist. Production of incandescent heating 
conductors. 28,038. Oct. 16. 

Johnson and Lucas. Gas-producers, 27,676. 
Oct. 12. 

Macconochie. Dry centrifugal gas-cleaner. 28,424, 
Oct. 19. 

Neath. Manufacture of gas from coal and oil, 
28,459. Oct. 19. 

Petitpierre. 27,852. See I. 

Flauson’s (Parent Co.), Ltd. (Plauson). Crack- 
ing and refining oils. 28,328. Oet. 18. 

Reynard, Tapping, and Thornley. Fuel 
briquettes etc. 27,314. Oct. 9. 

Soc. Ricard, Allenet et Cie. Rendering soluble 
liquid fuel mixtures of petrol and alcohol. 27,800. 
Oct. 13. (Belg., 28.12.21.) 


Spencer. Grids for gas-purifiers. 27,970. Oct. le 
Wilputte. Coke-oven decarbonisation. 27,273 
Oct. 9. 

Complete SPEomoAnoNS Accepted. 

9653 (1921). Ward and others. See I. 

10,132 (1921). Biddison. Combustible gas 
(162,646.) Oct. 25. 

13,174 (1921). Dnnstan and Thde. Treatment 
of petroleum and petroleum distillates. (186,9^ ) 
Oct. 25. 

17,918 (1921). Clewlow. Apparatus for dewater- 
ing and compressingpeat. (186,690.) Oct. 18. 

18,116 (1^1). Hennebutte. Dry distillation 
process. (165,7^.) Oct. 18. 

18,405 (1921). Brodsky. Distillation of carton- 
aceous materials and utilising the gases for heating 
.(186,724.) Oct. 18. 

18,493 (1921). FnUcr-Lehigh Oo. Mamufaeturs 
of carhuretted water-gas. (171,079.) Oct. 25. 

19,289 (1921). Walkey and Bargate. Desulphur- 
ising petroleum and similar oil. (186,738.) Oet. IP, 
19, M7 (1921), Woodall, Duckham, and Jones, 
Duckham, and Kent. Total gasification of fuel, 
(186,742.) Oct. 18. 

21,597 (1921). Foster. Gasification of coal aud 
other carbonaceous material. (187,076.) Oct. 25. 

ni.— TAB AND TAB PRODUCTS. 
Application. 

^ Barnard. Manufacture of benaidine. 27,305. 
Oct. 9. 

IV. — COLOURING MATTERS AND DYES. 

Applications. 

Scottish Dyes, Ltd., Thomas, and Thomson. 
Colonring-matters. 27,328. Oct. 9. 

Scottish Dyes, Ltd., and Thomas. Dyestuffs, 
28,596. Oct. 20. 

Complete Specipicationb Accepted. 

8516 (1921). Soc. Chem. Industry in Basle, and 
Straub. Manufacture of chromium compounds of 
azo dyestuffs. (186,635.) Oct. 18. 

32,234 (1921). Imray (Soc. Chem. Industry in 
Boede). Manufacture of /S-thionaphthisatm. 
(186,859.) Oct. 18. 

15,081 (1922). British Dyestuffs Corp., Green, 
and Saunders. Manufacture of intermediates for 
the production of colouring-matters. (186,873.) 
Oct. 18. 

V. — FIBRES; TEXTILES; CELLULOSE; 

PAPER. 

Applications. 

Clavel. Treatment of cellulose derivatives. 
28,457. Oct. 19. (Fr., 27.10.21.) ^ „ 

Piauson’s (Parent Co.), Ltd. (Plauson). Produc- 
tion of paper from peat. 28,327. Oct 18. 

Riechers and Riechers. Treatment of threads ol 
artificial silk, etc. 28,615. Oct. 20. 

Complete Specifications Accepted. 

18,497 (1921). Acheson. Graphitised 
fibre «nd metiiods in preparing eame. (172, yjw.; 
Oct. 18. . , 

34,257 (1921). Clacssen. Manufacture of 
flexible sheet material from nitrocellulose. (174,*)i i 
Oct. 25. 

VI.— BLEACHING: DYEING; PRINTING; 
FINISHING. 

Applicationb. 

Broomfield anff Russell. Waterproofing. 28)13®’ 
Oct. 17. 



Vol. XLI-. Ko. 21.1 


PATENT LIST. 


883 A 


Johnson (Badische Anilin u. Soda Fabrik). 
Treatment of cellulose esters for dyeing. 28,891. 
Oct. 21. 

^holefield, and Yorkshire Syeware and Chemical 
00. Manufacture ai^ use of a colloidal substance 
for dyeing and soouring animal fibres etc. 27,984. 
Oct. 16. 

COUFLIITB SpEOITIGATIONB ACCEPTED. 

24,573 (1921). Linnemann. Apparatus for treat- 
ine with liquid fibrous or artificial filamentary 
raaterials. (169,695.) Oct. 18. 

32,885 (1921). La Fayette. Apparatus for treat- 
ing yarns with dyes or other liquids. (182,758.) 
Oct. 25. 

VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIO ELEMENTS. 


Applications. 


Brewster. RecoTering and concentrating acetic 
acid from pyroligneous acid. 28,093. Oct. 16. 
(U.S., 19.10.21.) . 

Chem. Fabr. in Billwarder, and Hasenderer. 
Production of chrome-alum. 27,717-8. Oct. 12. 
(Ger., 12.10.21.) 

Hartman. 28,032. See XI. 

Howies and McDougall. Manufacture of lead 
arsenate. 27,828. Oct. 13. 

Mourgeon. Ammonia manufacture. 27,696. 
Oct. 12. , 

Williams. Manufacture of salts derived pyro- 
geneously from metallic orthophoephatee. 28,381. 
Oct. 18. 

CoKPtETB SpECIPICATIONS ACCEPTED. 


15,428 (1921). Krebitz, See XII. 

17,514 U921). Mauuf. de Prod. Chim. du Nord 
Etabl. KUhlmann. Mechanically-operated fur- 
naces for roasting pyrites or like ores. (167,464.) 
Oct. 18. 

18,806 (1921). Schmiedel and Klencke. Produc- 
tion of sulphuric acid. (187,016.) Oct. 25. 

19,217 (1921). Holmes and Co., Adam, and 
Cooper. Manufacture of sulphate of ammonia. 
(187,035.) Oct. 25. 

22,170 (1921). Langheinrich. Purification of 
graphite. (187,080.) Oct. 25. 

27,114 (IMl). Woodlands (Patek). Production 
of hydrogen peroxide. (186,840.) Oct. 18. 

34,281 (1921). Clerc and Nihoul. Manufacture 
of magnesia from dolomite. (173,502.) Oct. 25. 

4610 (1922). Deuts. Gold- u. Silber-Scheidean- 
stalt, and Liebknecht. Production of solutions 
containing hydrogen peroxide. (186,871.) Oct. 18. 


VIII.— GLASS; CERAMICS. 
Application. 

Gionqvist. 28,039. See X. 

Complete Sfecieicaiions Accepted. 

18,048 (1921). Frohman. Refractory material. 
(186,968.) Oct. 25. 

30,884 (1921). Deussing. Production of artificial 
nicCTschaum. (172,004.) Oct. 25. 

31,099 (1921). Feldeuheimer and Plowman. 
Treatment of clay. (186,86.5.) Oct. 18. 


IX.— BUILDING MATERIALS. 

Application. 

IVoodroffe. Wood substitute. 28,527. Oct. 20. 

Complete Specipioations Accepted. 

18,844 (1921). Dehn (Studebaker Corp.). Treat- 
“'?nt of wood. (187,018.) Oct. 35. 

32,671 (1921). Young, and Robertson Co. Fire- 
icsisting asphalt or like hydrocarbonaceous 
tsterial. (186,861.) Oct. 18. 


X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Applications. 


Barron, Halliwell, and Bindley. Hardening 
surfaces of tools. 28,528. Oct. 20. 

Cremer. Apparatus for electrolysis of metals 
28,242. Oct. 17. (Belg., 18.10.21.) 

Gronqvist. Production of metallic conducting 
and, as catalysts, metallic-acting surface layers on 
refractory stone. 28,039. Oct. 18. 

Gronqvist. Production of scale-proof surface 
layers on metals. 28,040. Oct. 16. 

! Hanciau. Recovery or extraction of gold, nlati- 

! num, ete. 27,342. Oct. 9. 

Harris. Apparatus for refining or separating 
metals. 28,370. Oct. 18. 

Hennes. Preparation of ores etc. for leaching 
27,452, 27,458-9. Oct. 10. 

Keet. Concentrator for ores etc. 28,208. Oct. 17. 

McBride. Drying ores, concentrates, etc. 28,250. 

Metals Production, Ltd., and Perkins. Recovery 
of lead from lead sulphate. 27,608. Oct. 11. 

Metals Production, Ltd., Perkins and Taplin. 
Leaching copper etc. 27,609. Oct. 11. 

Mordey. Electromagnetio separation or concen- 
tration of minerals. 28j499. Oct. 19. 

Motte. Electric depositing, welding, and cutting 
27,593. Oct. 11. (Belg., 13.1.22.) 

Rees. Recovery of metal from dross. 28,046. 

i Oct. 16. 

j Roper. Foundry cupolas. 27,935. Oct. 14. 

1 Saltrick. Iron and steel alloys. 27,563. Oct. 11. 

1 Saltrick. Alloy steels. 27,664. Oct. 11. 

I Saltrick. Nickel alloys. ^,656. Oct. 11. 

! Smidth & Co. Agglomeration of ore etc. 27,934. 

1 Oct. 14. (Sweden, 20.10.21.) 

Soo. Anon. Cockerill. Furnaces for direct reduc- 
tion of ores. 28,584. Oct. 20. (Belg., k».3.22.) 

Sec. Anon. Cockerill. Treatment of ores contain- 
ing iron etc. 28,618. Oct. 20. (Belg., 18.5,22.) 

Sec. Ferrosilite. Solder for cast iron. 28,051. 
Oct. 16. (Fr., 20.4.22.) 

Technical Research Works, and Lush. 28,600. 

: Seel. 


i Complete Specitications Accepted. 

17,514 (1921), Manuf. de Prod. CTiLm. du Nord. 

! See VII. 

I 17,951 (1921) and 3617 (1922). Bleloch and Stock- 
1 man. Apparatus for crushing or reducing minerals, 

, ores, etc. (186,693.) Oct. 18. 

! 18,263 (1921). Gillott. Alloy iron. (186,962.) 

Oct. 25. 

18,748 (1921). Smith. Treatment and concen- 
tration of ores etc. (166,888.) Oct. 25. 

20,857 (1921). Vivian, Flotation processes for 
concentrating ores etc. (186,760.) Oct. 18. 

22,8^ (1921). British Thomson-Houston Co. 
(General Electric Co.). Aluminium alloys. 
(187,089.) Oct. 25. 

24,658 (1921). Jones (Soc, Anon. Le Nickel). 
Manufiicture of pure nickel. (187,111.) Oct. 25. 

25,545 (1921). Goldschmidt A.-G. Bearing metal 
alloy. (169,703.) Oct. 18. 

34,406 (1!S1). Westinghouse Lamp Co. Prepara- 
tion of rare metals. (173,236.) Oct. 25. 


XI.— ELECTRO-CHEMISTRY. 
Applications. 

Cremer. 28,242. See X. 

Dutt and Godfrey. Leclanche batteries. 28,684. 
Oct. 21. 

Hartman. Ozone generators. 28,032. Oct. 16. 
Hill. Electric accumulators. 27,575. Oct. 11. 
Motte. 27,593. See X. 
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18,363 (1921). Kohlmeyer. Electric storage 
batteries. (186,987.) Oct. 25. 

XII.— FATS; OILS; WAXES. 

Applications. 

Borrows. Mixing ingredients for manufacture 
of soap. 27,539. Oct. 11. 

Kammermann. Apparatus for extracting oils 
and greases from vegetable substances. ^,560. 
Oct. 11. (Belg., 9.8.22.) 

Complete Speclfications Accepted. 

9652 (1921). Schicht A.-6., and Grun. ilanufac- 
ture of nutritious fats. (160,840.) Oct. 18. 

9704 (1921). Reavell, and Kestner Evaporator 
and Eng. Co. Extraction of oils, fats, waxes, etc. 
(186,642.) Oct. 18. 

10,852 (1921). Plauson’s (Parent Co.), Ltd. 
(Plauson), Manufacture of viscous oil composi- 
tions. (186,950.) Oct. 25. 

15,428 (1921). Krebitz. Separation of sapon- 
aceous matter from lime-sludge. (186,960.) Oct. 25. 

XUI.— PAINTS; PIGMENTS; VAKNISHES; 
RESINS. 

ApPLIC.VnoN8. 

Consort, f. Elektrochem. Ind. Manufacture of 
resins from aldehydes. 28,505. Oct. 19. (Ger., 
20 . 10 . 21 .) 

Schmidt. Waterproof coating substances. 28,023. 
Oct. 16. (Fr., 16.11.21.) 

Torrance. Mills for reducing paints and pig- 
ments. 28,243. Oct. 17. 

Warmund. Composition for producing coatings, 
seals, etc. 28,337. Oct. 18. (Ger., 18.10.21.) 
li^ite (Dick Co.). Ink. 27,473. Oct. 10. 

XrV.— INDIA-RUBBER; GUTTA-PERCHA. 

Application. 

Broomfield and Russell. Method in mixing 
rubber compounds. 27,991. Oct. 16. 

Complete Specipic.ition Accepted. 

18,230 (1921). Frost, and Harvey, Frost, and 
Co. Vulcanisahle compositions. (186,709.) Oct. 18. 

XV.— LEATHER; BONE; HORN; GLUE. 
Applications. 

Broomfield and Russell. Treatment of leather 
and leather waste. 27,992. Oct. 16 
Morin. Process for tanning hides etc. 27,937. 
Oct. 14. (Fr., 15.10.21.) 

Complete Specification Accepted. 

18,552 (1921). Clacssen. Manufacture of artificial 
leather. (171,360.) Oct. 25. 

XVI.— SOILS; FERTILISERS. 
Application. 

Thompson (Visser). 27,377. See XIX. 

Complete Specification Accepted. 

13,057 (1922). Ercole. Manufacture of fertilisers. 
(179,934.) Oct. 25. 

XIX.— FOODS; WATER PURIFICATION; 
SANITATION. 

Applications. 

Adams. Sewage purification machinery. 28,416. 
Oct. 19. 

Daw. Treatment of sewage etc. 27,997. Oct. 16. 


Dunham, Nette, and Nette. Preserving linnij 
eggs. 27,241. Oct. 9. ^ " 

Howies and McDongall. Preparation of inst. 
ticides. 27,827. Oct. 13. 

Howies and McDongall. 27,828. See VII. 

Lawrence Patent Water Softener and Sterilia, 
Co., and Stevens. 28,254. See I. 

Linley. Treatment and storage of beef. 27 Dm 
Oct. 14. 

Naaml. Vennoots. Internet. Oxygeninm-Maatscl, 
Novadel. Treatment of meal, milling and iiieai 
products. 27,331. Oct. 9. (Holland, 8.10.21.) 

Stacey. Manufacture of gaseous medium fo? 
treating flour. 27,660 and 27,895. Oct. 13 and I 4 , 

Thompson (Visser). Dewatering activated sludge 
and producing a fertiliser therefrom. 27.377 
Oct. 10. , . 

Complete Specifications Accepted. 

9652 (1921). Schicht A.-G. and Griin. See XII 

20,452 (1921). Plaiison’s (Parent Co.), Ud! 
(Plauson). Manufacture of fruit juices, conserves 
etc. from fruits, vegetables, etc. (186,756.) Oct. ij' 

20,978 (1921). Schloeeser. Utilising town refuse 
or similar waste material. (187,066.) Oct. 25. 

3604 (1922). American Cotton Oil Co. Manu- 
facture of a food for animals. (178,073.) Oct. 25 , 

XX. — ORGANIC PRODUCTS; MEDICLN.!! 

SUBSTANCES; ESSENTL4L DELS. 

Applications. 

Farbw. vorm. Meister, Lucius, u. Briining. Manu- 
facture of formaldehyde. 27,311. Oct. 9. (Ger., 
25.11.21.) 

Goldschmidt and Nenss. Manufacture of pro- 
ducts from urea. 28,212. Oct. 17. (Ger., 17.10.21.) 

Howies and MacDougali. Obtaining alkaloids or 
their salts. 27,826. (Jot. 13. 

Complete Specifications Accepted. 

20,2(B and 20,210 (1921). Wade (Lichtenthacler). 
Manufacture of alcohol-ether mixtures. (187,051-2.) 
Oct. 25. 

21,649 (1921). Meister, Lucius, u. Briining, 
Preparation of aliphatic dihlkylaminoalkyl com- 
pounds. (169,185.) Oct. 25. 

26,247 (1921). Iraray (Soc. Chem. Industry in 
Basle). Manufacture of optically-active aromatie 
amino-alcohols. (187,129.) Oct. 25. 

XXI. — PHOTOGRAPHIC MATERIALS AND 

PROCESSES. 

Applications. 

Landau and Landau. Photographic processes 
27,590. Oct. 11. 

Shaweross. Production of sensitive ferric Sin 
photo papers or bearers. 28,430. Oct. 19. 

Wadsworth Watch Case Co. Light-sensitive 
I coating. 27,332. Oct. 9. (U.S., 21.11.21.) , 
i Wadsworth Watch Case Co. Photographic pro- 
cesses. 27,333. Oct. 9. (U.S., 8.3.22:) 

XXII.— EXPLOSIVES ; MATCHES. 

Complete Specification Accepted. 

18,747 (1921). Herz. Manufacture of detonatiW: 
compositions for detonators or primers. (18i,017-/ 
Oct. 25. 

XXIII.— ANALYSIS. 

Applic.ation. 

Brathy and Hinchlifte, Ltd., and Sinith. App?" 
ratus for ascertaining percentage of air present 
carbon dioxide. 27,875. Oct. 14. 

Complete Spbcieicaiion Accepted, 

11,359(1921). Svenska Aktidiolaget Mono. Gss- 
analysing apparatus. (162,249.) Oot. 25. 



VoL XU., No. 22.] 


ABSTRACTS* 


(Novo 30/1922. 


L^GEIIEBAL; PLANT; HACHDfEBT. 


Evaporation 
Chem. and 


of a liquid into a gat. W. K. Lewis, 
Met. Eog., 1922, 27, 112—114. 


Tab author, in developing the theory of the 
evaporation of a liquid into a gas, aMumes a long 
tunn^ having non-conducting walls, through which 
flows unsaturated air at a such a low, constant 1 
mass velocity that the heat generated by friction 
may ^ ne^ected. The bottom of the tunnel con- 
tains a mat or wick kept constantly wet by water 
from below. The water is furnish^ to the wick 
it every point at a temperature equal to the 
temperature of the water on the upper surface of 
the wick at that point Humidification of the air 
takes place during its passage through the tunnel 
and if this is sufficiently long a state of equilibrium 
will be reached between the water and the air. At 
any point in the tunnel a constant set of conditions 
exists, namely, what is equivalent to a stationary 
film of air insulating the water from the main body 
of air and through which heat is diffused from the 
air to the water. At the same time water vapour 
is diffusing in tho opposite direction through this 
film into the air. Tne heat necessary for evapora- 
tion can only be supplied by diffusion from the 
air. These consid'^rationa are expressed mathe- 
niatically in the following equations : 

- dW / Adtf = k'(p « - p), dQ / Add = h(t - 1 w ), and 
dQ=-rwdW, whence (pw-p)«h(t-tw)/k'rw» where 
Wswt. of liquid evaporated, A=area of liquid in 
contact with gas, p-partial pressure of 

vapour, t= temperature, r- latent heat of vaporisa- 
tion, k'ssooefficient of diffusion, h=8urface co- 
efficient of conductivity of heat Mtween gas and 
liquid. If P be the total pressure of vapour and 
vapour-free gas (t.e.. the barometric pressure) and 
H he the absolute numidity of the gas, then by 
expressing p in terms of P, and neglecting small 
quantities a close approximation to the last equa- 
tion is (t— tw) = Krw(Hw— H);h, where Kas29k'P/l8. 
In considering the changes in humidity and tem- 
perature of the air as it moves along the tunnel, 
it is pointed out that for any movement of the air 
from the point under consideration there will be 
a drop in temperature of say dt and an increase 
in humidity of dH. The heat given up by the 
cooling must correspond to the heat of evapora- 
tion of the water taken up, that is — Sdt=rw<lH, 
S being the number of boat units necessary to 
change by one degree the temperature of unit 
weight of vapour-free gas plus the vapour it con- 
tains. If S and tw ure constants integration of this 
^nation gives H = St/r 4 -fX)nstant. If the tunnel 
is sufficiently long saturation will occur at a certain 
point, and if at this point the temperature and 
humidity be denoted by te and He respectively, 
then insertion of these limits gives (H® — ^ = 
S(t— te)/rw and for this to be identical with 
{Hw— H)=h(t — tw)/krw, He must equal Hw» te^W. 
and S=h/k; i.«., the coefficient of heat transfer 
divided by the coefficient of vapour diffiwion 
through the gas film is constant and equal to tho 
humid heat of the gas. From the formula S=h/k 
It is possible to predict the performance of a given 
apparatus, such as a humidifier, water cooler, gas 
scrubber, air dryer, or a light oil stripping column, 
for heat transfer or for diffusion. — S, Q. U. 


Melting point; Itelation of to boiling point. 

R. Lorens and W. Hers. Z. anorg. Chem,, 1922, 
122, 51-60. 

The ratio of the absolute melting point to tho 


The mYi<ttratiom la the abstmet* marked* are reprodaoed fron 
the n!a>trated Offiel&l Journal ^atenti), by kind permteioB ot 
Controller ct H.1I. Stedonety Office. 


normal boiling point has been calculated for a large 
number of elements and compounds (inorgsnic ai^ 
organic). The mean of all the resulte was found to 
be 0*62.— W. T. 

Sardnett of solid tuhstanees and itt relationship to 
chemical constitution. A. Reis and L. Zimmer- 
mann. Z. pbysik. Chem., 1922, 182, 298 — 358. 

Thb hardness and the resistance to erosion (by a fine 
stream of mercury) of crystalline substances run 
parallel, but the erosion time (time required to pro- 
duce a given effect) increases more rapidly than the 
hardness. The hardness depends on the face 
examined and on the direction of the scratch. In 
the case of salts which have lattices maintained by 
the electrostatic attractions of the ions, the hardness 
is determined by the charges and the distances 
between the ions. In compounds which have not a 
salt-like structure the hardness varies wiHi the 
strength of the residual affinity of the molecules 
exerted outwardly. In mixed crystals the hardness 
is greater than the mean of the components and in 
some cases it is greater than that of the harder oon- 
stituent. The hardness of compressed pastilles 
approaches that of the crystals of the substance. 
The tendency of a substance to form large crystals 
is te a certain extent a function of the chemical 
constitution and is often parallel with the hardness. 
(Of. J.C.S., Nov.)— J. F. &. 

Patents. 

Centrifugal separators; Apparatus for cleaning the 

bowls of . Aktiebolaget Separator. E.P. 

181,686, 13.4.22. Conv., 17.6.21. 

The bowl is inverted in a tank or vessel and the 
slime or other adherent dirt removed by jets of steam 
or pressure water.— B. M. V. 

Drying matter cantaining moisture; Hoiary mul- 
tiple cylinder for . J. and S. Buxton. E.P. 

185,823, 9.6.21.* 

Inside a large cylindrical tube (see fig.), which 
is mounted on roller bearings and can be rotated 
by worm gearing, are a number of smaller tubes 



material from the charging to the discharging 
end of the plant. Completely surrounding the 
drying compartments are narrow passages through 
which flow hot gases or steam. In the case 
of cylindrical drying tubes these passage may be 
formed by other tubes, through which air is 
drawn. In one type of plant steam is blown into 
the heating passages; tlra material is fed into the 
plant at one end and the cold air enters tee air 
tub^ at tho same end of the plant. Both material 
and air pass along their respective tubes and are 
discharge into a chamber at the other end, where 
the material is removed by a worm conveyor whilst 
the warm air is drawn Mck through the drying 
tubes by means of a fan placed in the chimney, 

k 
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vrhich is erected at tbe changing end of the plant. 
Any mature formed by ^e condensation d the 
steam in the heating passf^^ is automatically re> 
moved by a device placed at the lower end of tbe 
c^ing. In another type of plant the front por- 
tion of a central tube is used as a furnace, the hot 
gaaea from which are delivered at the other end of 
thia tube direct to a chimney. In the portion of 
thia tube between the furnace and the chimney are 
one or more tubes^ 42, providing a means of com- 
munioation between the atmosphere and the 
chamber into which the dried material is dis- 
charged from the drying compartments. A fan 
situated at the charging end of the plant and dis- 
charging into the chimney draws air through thes^ 
tubes and causes the hot air to flow as a counter 
current over the material passing through the dry- 
ing compartments, 2, — S. O. U- 

Drying machine. P. J. Shampay, tJ.S.P. I,4®,976, 
26.9.22. Appl., 18.3.20. Renewed 27.2.22. 
Rou^ a tube termed the heater element rotates a 
vertical hollow shaft fitted with blades, forming a 
fan. This is housed centrally within a cylindrical 
casing, at the bottom of which is a series of fixed 
holders to which the goods to be dried are attached 
at one end. At tbe upper end of the casing is a 
horizontal disc capable of being moved along the 
axis of tbe casing. The goods to be dried are 
attached at the other end to the periphery of this 
disc. — S. G. U. 

'Evaporators and distilling apparatus. Blair, Camp- 
bell and McLean, Ltd., and j. L. Ferguson. 
E.P. 185,873, 23.6.21.* 

A CAL.\NDBiA, a, of the short vertical tube type, is 
connectetl in the usual manner with a separator, 6. 
Tbe steam in the separator passes down a vertical 





internal pipe, which after leaving the separator 
is fitted with two branches, one connected with the 
exhaust and the other with a pump, fan, or in- 
jector, which compresses a portion of the steam and 
returns it to the heating space of the calandria. 
Two outlets are provide at the bottom of the 
separator. One of these, h, is connected either 
direct or through a heat exchanger with the concen- 
trated liquor tank, d. The other, i, is coupled to a 
nozzle placed in the weak liquor inlet pipe, so that 
some of the hot concentrated liquor can be mixed 
with the weak liquor entering the calandria. In 
another type of plant the weak liquor on leaving 
the heat exchanger mentioned above enters a second 
heat exchanger placed below the calandria, wherein 
it IS father heated by the condensed steam from 
the calandria before passing to the mixing nozzle 

— S. G. V. 


the beaters of the disintegrator described in £ p 
176,002 (J., 1922, 367a; c/. J.,- 1921, 169 a) it 



been found possible to diminish tbe formation of 
eddy currents and so reduce the power required to 
drive the mill by about 25%. — S. 6. U. 

Grinding or crushing machine. J. W. Spenslev 

E.P. 186,462, 18.7.21, 23.2.22, and 13.4.22. 

In a high-speed centrifugal disc mill or disintegratw 
with horizoDt^ disce^ one fixed, tbe other rotating, 
and each provided with intercalating rings of verti^ 
cal pins, the horizontal discharge takes place But- 
etantially all round tbe circumference, the outlet 
being obk^ructed only by tbe small boesee or pillars 
necessairy to secure the upper portion of the mill; 
the outer wall of the casing is at such a distance 
from the discs that sticky subetancee cannot accu- 
mulate fiufficiently to obstruct the outlet. The fixed 
disc is preiferably the upper one.— B. M. V. 

Liquids; Apparatus for heating or cooling — . 

G. L. Lebeau. E.P. 186,218, 5.8.21. 

The apparatus consists of two cylinders, one inside 
the other, with an annular space between. Liquid 
is passed into the top of the outer cylinder througli 
a pipe connected with a spraying device that distri- 
butes it in even films over the inner surface of tie 
outer and the outer surface of the inner cylinder. 
The inside of the inner and the outside of the outer 
vessel are heated or cooled by means of a suitable 
liquid, BO that tbe films of liquid in the annular 
space between them are rapidly brought to tbe 
desired temperature. — A. R. P. 

l-Mulating material o{;oin«f loss or gain of heat. H, 

.Vrquint. E.P. 186,492, 17.8.21. 

An organic substance which may be used as ropeB 
or plaited work or as powder, is covered or mixed 
with clay, mortar, or the like, and after application 
to the article to be insulated is incinerated by heat, 
by treatment with acids or the like, or electrically. 

— B. M.V. 

Melting pot. J. B. McClain, Assr. to R. Meier. 

U.S.P. 1,423,501, 18.7.22. Appl., 26.10.20. 

A POT of parabolic formation is provided with 
flange for supporting it in a furnace. A horizontal 
outlet spout is provided at the bottom of the po^ 
and there is a space around the spout for the circu- 
lation of heat so that the spout and the wall of the 
pot above it may be heated. A detachable nozzle can 
be inserted in the spout, and an internal valjCi 
operated by a wheel a^ve the pot, is provided for 
efosing the nozzle. — T. A. 8. 


DinnUgn^s; Highspeed . PUuson’s (Parei 

K6’21* ' E-P- 185,871 

curved apertured plates 2( 
. Which form part of a cylindrical surface, concentr; 
With the beater shaft, 2, and close np to the tips ( 


CojeoiM mitfures; Apparatut for separation of 
P. B. Haynes, Aser. to The Linde Air Prodow 
Co. U.S.P. 1,429,903, 19.9.22. Appl., W-l W- 
Alt apparatus tor fractionating gaseous niiitur« Ij 
a process involving liquefaction of at least a P" 
of the mixture, comprises a gas ownpressor, sn 
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nawiott noszle, • receptacle for collecting hqnid 
«aing from or formed at the ezpanauHi nozzle, and 
heater for the receptacle. The heater i* connected 
with the compressor and srith the expansion nozzle 
hv conduits, in each of which is a cooler, both of 
these cwlers being refrigerated by gases which have 
passed iie expansion nozzle. 

filter J. S. KleithUne. TT.S.P. 1,430,234, 26.9.22. 
Apph. 18.8.21. 

INSIDS a cylindrical shell having removable ends is 
Disced a second perforated cylindrical shell having 
only one end removable. The cylinders are fixed 
toeetber at the mid points of their lengths in such 
a manner that a liquid in passing from one end to 
the other of the outer shell must flow through tte 
nerforated cylinder, which is filled with a filtering 
material. An inlet valve ia provided at one end 
of the outer shell and an outlet valve at the other. 


fire-exti»guithing composition. 
A»r. to Boyce and Veeder. 
3.10.22. Appl., 20.11.19. 


E. A. Ijouder, 
U.S.P. 1,430,745, 


The composition consists of carbon tetrachloride 
mixed with about 10% of carbon bisulphide. 


CrgstaU; Apparatus jor the production of . 

C C Haferkamp, Aasr. to The Diamond Match 
Ci. U.S.P. 1,430,900, 3.10.22. Appl., 28.10.20. 
An apparatus for producing crystals from hot 
liquors consists of a number of superposed, spaced 
annular unite encircling a shaft capaBle of rotation. 
Two sets of vanes are mounted on the shaft, those 
of one set rotating in the spaces between the ex- 
ternal flat surfaces of adjacent units, and those of 
he other set within the circular openings of the 
mits. A cooling agent is circulated through the 
mils. — A. J. H. 

furnaces; Babble stones for mechanical roasting 

and caMning . Rheinisch-Nassauische Berg- 

werks- und Hiitten-A.-G., W. Hocks, and G. 
Stohn. E.P. 178,059, 6.7.21. Conv., 7.4.21. 
Addn. to 163,023. 

Furnaces. H. B. Cannon. E.P. 186,639, 29.3.21. 
See U.S.P. 1,371,774 of 1921; J., 1921, 288*. 


IIA.-FUEL: GAS; MINERAL OILS AND 
WAXES. 

stone dusting of [couf] mines. (Part 7J.) P. S. 
Sinnatt, A. McCulloch, and J. R. Lomax, Lancs, 
and Cheshire Coal Research Assoc., Bull. 11, 1922, 
27 pages and 3 plates. 

The tendency of a coat dust to explode is propor- 
tional to the fineness of division of the dust. Thus 
a coal dust of 1/100 to 1/ 150-mesh ignited at 
1350® C., whilst the same coal ground to pass 
through a 220-mesh sieve ignited at 850° C. The 
Bensitiveness to inflammation is also inversely pro- 
portional to the percentage of volatile organic 
matter present in the coal, and there is a gradual 
transition from lignite to anthracite in this respect. 
The current required to ignite a sample of raw coal 
(1/mmesh) was 1V6 amperes, whilst to ignite the 
pyridine extract a current of only 10*5 amphres was 
required, as contrasted with 15^ am^res for the 
residue from the extraction. It is a fallacy to believe 
that carinate minerals such as lim^tone possess a 
greater effect in preventing explosions than other 
minerals of the nature of shale on account of their 
carbon dioxide oontent. The temperature at which 
the carbon di(«ide is given off is too high for 
action to take place suttoiently rapidly. The 


presence of moisture tends to prevent explieions of 
dusts, and experiments carriea out in America have 
proved that the presence of 30% of water in any 
bituminous coal dust renders it practically non- 
explosive. It is, however, very difficult thorou^y 
to wet fusain, which may constitute 20—50% of 
mine dusts. Fusain and ash have a retarding 
action on the liability of coal dust to explode. A 
quantity of 3 oz. of coal dust per cubic yard of air 
space is sufficient to cause a dust explosion. The 
least percentage of inert matter in mixtures with 
coal which will inhibit explosiorm is given as 
followa : for boiler ashes, 57 ; quicklime, 50 ; ground 
shale, 43; Chance mud, 38—40; ^psum, 33 — ^35; 
magnesia, 28—30; anhydrous sodium carbonate, 

12 — 13; soda crystals (5H,0), 10; sodium bi- 
carbonate, 9—10; and Glauber salts, 8. Fine 
grinding of the inert material produces the most 
effective results as regards retarding explosions. 
The analyses of seven shales are quoted, together 
with photomicrographs of interior shale, mudstone, 
dust from inferior shale, shale suitable for stone 
dust, and dust prepared from the latter shale. 
Results (unpublished) obtained by Sinnatt anA 
Grounds on the weathering of shale are a/so quoted, 
in which it is shown that weathering facilitates the 
grinding of shale, and that artificial weathering, 
t.e.f alternate heating and cooling, accelerates tne 
breaking down of the shale to a greater degree than 
natural weathering. — A. G. 

Spontaneous combustion of coals and lignites. E. 

Erdmann. Brennstoff-Cffiem., 1922, 3, 267 — 262, 
278—283, 293—299. 

A HISTORICAL survey of the subject is given. An 
attempt to test the liability to spontaneous com- 
bustion by treatment with ozonised air was unsuc- 
cessful. An apparatus was devised to m^sure 
relative initial combustion temperatures (c/. Denn- 
Btedt and Schaper, J., 1913, 11). The sample 
(2 — 4 g.), in which was inserted the bulb of a ther- 
mometer, was placed in a gl^ vessel immersed in 
an oil bath, and a current of air or oxygen preheated 
to the same temperature was passed through the 
sample. The bath was gradually heated until the 
temperature of the coal TCgan to exceed that of the 
bath. The lowest (constant) temperature at which 
the coall must be heated in order that, when sub- 
jected to the action of a current of air or oxygen, it 
should heat up ultimately to inflammation was taken 
as the initial ignition temperature. Various factors 
governing spontaneous combustion of brown coals 
were studied by tests in this apparatus. Iwre^e 
in concentration of ozone and oxygen accelerated 
the ignition of the specimen. The mflamm^ihty 
w>.is considerablv increased when the size ot the 
grains was diminished. When the moisture content 
of a coal was increased, its inflammability decrea^. 
Wetting mav, however, promote i^/tion in practece 
bv removing the carbon dioxide which has collected 
in a pile and facilitating fresh access of oxygen. 
Weathering was shown to dimmish the tendency to 
ignition, especially of finely divided brown coal 
which after 8 days would no longer ignite in cifld 
ozonised oxygen, while the i^ition temperatore in 
oxygen was also raised. This effect of we^hermg 
is m contrast to that found by Denns^t and 
Schaper. The inflammability was also 
maintaining the coal for some time a little 
its ignition temperature. The inflammability 
various lignites and vegetable products was stud^ 
to identify, if possible, the active component. No 
connexion with the percentage of carbon hydrogen, 
or oxygen could be traced. It is a qu^ion rather 
of theTtind of grouping. Uneaturated compounds 
ar« a doubtful cause; polyhydrw phenols are more 
probable active ingredients. residu^toter 

extraction of bitumen from lignites, is exceedingly 
prone to ignition. The practical conclusions arrived 
*2 
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at are iiiai excess of Air and external soorcee of heat 
should be avoided, while provision of means of con* 
ducting h^t away from storage heaps is benefidai. 
Wetting is not he^fUl, but a covering of wet fine 
coal which seals off the air is beneficial. Carbon 
dioxide and flue gases may also be used for excluding 
air. The application of these ideas to lignite 
briquettes is considered. — H. J. H. 


Sulphur compounds of coal^ their behaviour on dU- 
tillationf and the sulphur compounds of coke. 
J. P. Wibaut. Brennstoff-Chem., 1922, 3, 273 — 
278. (C/. J., 1922, 13 a, 281 a.) 

Thb work of the author and others on this subject 
is criticailly reviewed. A method has been elabo- 
rated for distinguishing between pyritic sulphur 
and organic sulphur in coal and coke. When coal 
containing both mineral and organic sulphur was 
carbonised, the former was diminished, while the 
organic sulphur content increased. The carbon 
apparently fixed some of the sulphur given up by 
heated pyrites. The formation or carbon sulphides 
was confirmed by synthetic experiments starting 
from sugar charcoal and sulphur, and th^ are 
regarded as similar to the ** physico-chemical com- 
plexes ” of carbon and oxygen visualised by Rhead 
and T^eeler (cf. J., 1913, 276) in their study of the 
absorption of oxygen by carbon. The compounds 
are thermally very stable, and it seems improbable 
therefore that coke can be desulphurised on a manu- 
facturing scale, — H. J. H. 


Lignite: Gasification of . E. Dubois and G. 

Muller. Z. Ver. Deuto. Ing.. 1922, «6, 821—824. 
Chem. Zentr., 1922, 93, IV., 8^855. 


Thb high water content of lignite causes difficulties 
in using it in gas-producers^ and it is necessary to 
dry it before use. In carrying out the drying care 
must be taken not to reduce the limite to powder 
as its subsequent behaviour in the producer k 
influenced by the size of the lumps, and for this 
reason they must be subjected to as little movement 
as possible. High temperatures cannot be em- 
ployed, and hence a large heating surface is nwes- 
sary to secure efficient drying; this is best obtained 
by leading a warm mixture of gases directly through 
the mass of lignite. A lignite dryer and gas- 
producer plant designed on these lines and the 
results obtained with it are described. The lignite 
used gave the following results on analysis: — 
Water, 58*7%; ash, 2*23%; carbon, 24*4%; 
hydrogen, 1*92% ; nitrWen, 0*25% ; oxygen, 12*2% ; 
sulphur, 0*28%; calorific value, 1946- — 2400 cals.; 
tar, 2-05%. The efficiency of gasification was 73'9%, 
or, with tar recorery, 76-7%. The e^iency of 
whole plant, deducting the heat equivalent of the 
power consumed, was ^*7 % . — H. C. R. 


Methane ; Ute of in >teel cylinders as a fuel and 

starting-gas for internal combustion engines. J. 
Bronn. Autotechn., 1922, II, 6 — 8. Chem. Zentr., 
1922, 93, IV., 855. 

The chief advantages to be obtained in using 
methane as a motor fuel are that it is always ready 
for use even in the most severe cold weather, as it 
remains gaseous even at the pressure (150 atmO of 
the steel cylinders, and its cheapness. Near where 
it is produced it is 6—7 times cneaper to use than 
petrol or benzol, and it can be obtained in sufficient 
quantity, since one ton of coal gives 55 cub. m. of 
methane as against 8 kg. of benzol, ^ndl cub. m. 
of methane is the equivalent of 4*5 kg. 

— H. C. R. 

Gas engines; Gas requirements of, and composition 

of exhaust gases from, large . D. Rauert. 

Stahl u. Risen, 1922, 42, 1646—1663. 

T^ efficiencies of two-stroke and four-stroke cycle 
gas engines are compared with reference to the lo« 


of fuel in the ezhaost gases. Hie importance of 
correct sampli^ of the exhaust gases so as to pre- 
vent any admixture with the external atmosphere 
snoked back into the exhanst tube, is emphasised’ 
The loss of fuel in the exhaust gases with the twol 
stroke cycle is mainly due to inefficient scavenging 
of the cylinder. The percentage loss decreases with 
increasing load until the latter is about 76 % of the 
full load, though the absolute loss remains approxi- 
mately constant. With the gas engines examined 
the loM under a 75% load was about 10%, but this 
increased as the load was further increased until 
as much as SO % was lost when the engine was oper- 
ating on a sli^t overload. The loss due to incom- 
plete oombnstion during the working stroke de- 
creases oontinuonaly as the load increases, varying 
from 30% at quarter load to 1 or 2% at full load. 
Only the latter loss is operative with four-stroke 
engines which are in consequence more efficient from 
this point of view. — W. P. 

Paraffin seax; Oxidation of . H. Siebenect 

Petroleum, 1922, 18, 1193—1196. 

A FAiuvFiN wax from lignite producer tar, of m.p. 
54° C., was exposed to the action of oxygen for a 
period of 55 hrs., as described previously (J., 1922, 
282 a). The paraffin wax used (150 g.) contained 
no acids or esters, and its 8aponificati(»i value was 
ntf. Its ultimate analysis was 85'23% C, 14'62% H, 
and 0T5% 0. The temperature of the experiment 
was 135° C. Products of cracking were found early 
in the experiment. The absorption of oxygen'ahet 
12 hrs. was 9’39%, the acid value of the product 
6T9 and the ester value 16'64. After the 12th hoar 
carbon dioxide was evolved, the oxygen content fell 
to 2'94%, the acid value was doubled, and the ester 
value and the saponification value increased. After 
33 hrs. the ester value fell, the acid value increased, 
while the saponification value remained approxi- 
mately constant at about 102. At the conclusion of 
the experiment the ester value had fallen to 4916 
and the acid value had again risen a little. The 
rapidity of the reaction diminished towards the 
close of the experiment owing to the increase in 
the visoosity of the material to five times the 
original value. The products of oxidation most 
likely to find commercial nee are the wax-like sub- 
stances formed in the second phase of the process, 
between 12 hrs. and M hrs. — H. M. 


Patents. 

Coal; Treatment of — — [6p flotation], F. G. Price, 
and Minerals Separation, Ltd. E.P. 186,143, 
20 . 6 , 21 . 

In the froth-flotation treatment of coal, the addi- 
tion of various substances aids the separation of the 
constituents of bituminous coal. Starch solutions, 
tannic acid, gelatin, glue, albumins, caramel, and 
dextrin inhibit the flotation of fusain, which may 
thus be separated from clarain and vitrain. The 
use of starch is preferred and many varieties have 
been found to be efficacious. A solution containing 
2% of starch and 2% of caustic soda may be used, 
not more than Jib. of starch being necessary per 
ton of coal. Good results have also been obtained 
with J lb. of glue, 1 lb. of tannic acid, or J lb. of egg 
albumin per ton of coal. Ordinary frothing agents, 
such as creaol, may be added, but may not a}''®!® 
be necessary. In treating dirty coals it is advisable 
to carry out a preliminary concentration to remove 
ash and shale. A large-acale teat was carried out 
on droas, which gave an exceedingly friable cose 
useless for nietallurgical purposes. The dross con- 
tained 21-5% of ash, 26-0% of volatile matter, and 
47-0% of fixed carbon. 130 tone of the dro®. "f 
treats by flotation, the reagents uaed being 0 41^ 
of creaol, 0‘6 lb. of paraffin ou, and O'flS lb. of stare 
per ton. The concentrates weighed 80 tons an 
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ooDtaine^ 6'2% of. ash, 26'6% of volatile matter, 
and S3^'i% carbon^ and were eubstantiall; free 
from fueain. On coking, an excellent metallargioal 
coke was produced.— W. P. ! 

o,«okelea> /uelj and cohe; Production 0/ . 8. R. 

Illingworth. E.P. 186,085, 24.3.21. 

Smokklzsb fuel is manufactured by blending two 
coals, eo that the mixture has a content of reainic 
matter (soluble in boiling phenol or boiling p3rridine 
and also in chloroform) not less than 6% but pre- 
ferably not less than 8% of its weight. The mixture 
fa heated to a temperature not exceeding 500° C., 
or to a temperature 50° — 100° above the minimum 
temperature at which the resinic matter in the bleod 
is destroyed. Coal may be blended with coke, semi- 
coke, or an ore such as iron ore. The smokeless 
fuels produced may be further carbonised and con- 
verts into a true coke. — W. P. 

Peat or similar fuel; Utilisation of surplus power 
from hydro-electric plant for the preparation of 
. N. Testrup, and Teidino-Chemical labora- 
tories. Ltd. E.P. 186,137, 20.6.21. 

Tbs peat is made into a paste on preheating rollers 
and then dried in a thin uniform film on heated 
drums. Vapours given off are compressed and 
heated and passed into the drums to be used as the 
heating medium. Surplus electric power is used for 
compressing the vapour, and peat fuel appliances 
are installed for use when this surplus power is not 
available. — W. P. 

Gas producers. W. Climie. E.P. 186,262, 15.6.21. 
The producer consists of two concentric casings 
separated by a water and steam space, to which are 
connected headers, adjacent to the producer, these 
headers being also connected with each other by 
means of pipes, surrounded by casings. On leaving 
the producer, the gas is passed through these 
casings (and if necessary through other similar 
tubes or passages), the walls of which are swept by 
brushes in order to filter out suspended matter from 
the gas. The brush sweepings are discharged 
through a valve-controlled outlet. — A. G. 

Gas-producing apparatus. W. E. Elliott. tJ.S.P. 

1,430,633, 3.10.22. Appl., 17.1.20. 

A RETORT is situated lengthwise above a number of 
coal-burning compartments, and means ore provided 
for conducting the gases from the compartments to 
one end of the retort, for introducing air at certain 
points inside the retort, and for retarding the 
passage of gas therethrough. A suction pipe com- 
municates with the retort. — A. R. M. 

Gas purification. H. P. Smith, Assr. to Gas Re- 

seareh Co. U.S.P. 1,430,696, 3.10.22. Appl.. 

9.11.18. 

SuiiPHUK dust is eliminated from gas generated in a 
producer using anthracite or similar fuel, by spray- 
ing water into the gas before it passes out of the 
generating chamber. — A. R. M. 


the hot gas is blown directly into the room or 
chamber. — A. G. 

Oilp pastes or emulsions [lubrieonf a] from mineral 

and other oils; Manufacture of . Flauson^a 

(Parent Co.), Ltd. From H. Plauson. E.P. 
185,779, 6.4.21. 

EKtmsJONS of oil and water are prepared with the 
aid of a colloid mill (E.P. 155,836; J., 1922, 357 a). 
These emulsions are of pasty nature and can be used 
in the same way as Stauffer fat. The water content 
can be increased to 4 to 8 times that of the oil if 
1 — 3% of a finely powdered solid, e.g., m^nesinm 
or barium carbonate or oxide, be added. Graphite 
or talc or other solid lubricants can be incorporated. 
If it is desired to incorporate a large amount of 
water, as for making boring pastes and soap-like 
luhricants, suitable protective colloids or agents as 
paraffin wax, glycerin, etc. can be used. The 
advantage of the process consists in the fact that all 
the materials used are neutral. — T. A. 8. 

Bydrocarhon oils and other oils and fats; Process of 

increasing the consistency of . H. M. 

Frentrup and P. Kiederich. E.P. 185,782, 

12.4.21. 

.A SALVE-LIKE mass is made from pale spindle oil by 
adding to it castor oil and fish oil which have been 
partially hydrolysed by means of snlpbo-aromatic 
acid. The hydrolysis of the vegetable and animal oit 
must not be carried beyond 50%. A salve melting 
at 72° C. is made by adding 100 kg. of pale spindle 
oil (sp. gr. 0 890 — 0 910) to 8'73 kg. of castor oil 
which has been partially hydrolysed by Twitchcll 
reagent and to which 175 kg. of fish oil has been 
added. To the mixture 8 kg. of caustic lye (40%) 
is aMed and the masa stirred with a spatula. 

— T. A. S. 

Petroleum oil; Process of treating [cTOcfeinp] . 

R. Cross, Assr. to Gasoline Products Co. U.S.P. 
1,423,500, 18.7.22. Appl., 2.5.21. 

On, is heated to cracking temperature by passing it 
through a tube heated in a furnace. After leaving 
the tube the oil is maintained at cracking tempera- 
ture under the pressure of the evolved gases, in an 
insulated “ reacting chamber.” The process is con- 
tinuous, oil and gas being continuously removed 
from the reacting chamber. Cracking takes place 
in the liquid phase. — T. A. S. 

Oils: Apparatus for cracking . W. B. D. 

p4nniman. U.S.P. (a) 1,429,622 and (a) 1,429,623, 

19.9.22. Appl., 25.4. and 5.5.17. 

(a) Stills in series are internally heated by means 
of a hot fluid, the fluid supply being thermostatically 
controlled. Oil is passed through the system in the 
opposite direction to the flow of heating fluid. 

(b) Oil is heated in a still by means of a steam coil. 
The vapours from the still pass through two 
chambers containing steam coils. The supply of 
steam to the various parts of the apparatus is 
thermostatically controlled. — T. A. S. 


Exhaust gases of internal eomittsfion engines; 

Vtilisation of ike . A. Scherhag. E.P. 

167,155, 17.6.21. Conv., 28.7.20. 

The exhaust gases are taken up by a centrifugal 
fan at 3 point near the outlet of the engine and are 
mixed with fresh air (up to 400 times the volume of 
the combustion gases). Hie fan produces a separa- 
tion of oily and sooty matter, and the hot mixture 
18 used for the production of hot water supplies, air 
■ Mating, evaporation or other industrial purpose. 
The temperature of the mixture is regulate solely 
hy the amount of fresh air sucked into the system. 
For the purpose of evaporation or for heating water 
the exhaust gases are Mown directly through the 
liquid, whilst for heating rooms or drying chambers 


Hydrocarbons; Process for the 

version of . H. R. Berry. 

19.9.22. Appl., 10.8.22. 


constructive con- 
U.S.P. 1,429,910, 


Heated gas containing hydrogen and carrying 
hydrocarbon vapours is caused to flow in counter 
current to films of relatively cool oil. The pre^nre 
and temperature are so controlled that lower-boihnR 
hydrocarbons are produced without the formation of 
carhon deposits. — T. A. S. 


lydrocarhons; Process and apparatus for producing 
lighter hydrocarbons /rom /Kocter — — . p- 
Woecerer, Assr. to J. R. and W. H. Clarke. 
TJ.S.P. 1,429,992. 26.9.22. Appl.. 8.5.20. 
Iydrocabbonb are cracked by atomising them with 
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water and lime and then with steam under nreasure 
and at a temperature below 500° F. (280° C.;. They 
are then allowed to settle under pressure to allow 
unconverted oil and lime to separate, and finally 
condensed under pressure. — ^T. A. S, 

[Paraffin] icax-STceaitng apparatus. C. S. Dickens, 
T. K. ^hley, and J. W. Newton, Assrs. to Mag- 
nolia Petroleum Co, U.S.P. 1,429,721, 19.9.22. 
Appl., 13.11.20. 

"Wax is carried by an endless foraminous l»lt 
through a series of chambers heated to sweating 
temperature. Each chamber may be heated to any 
desired temperature. — T. A. S. 


Fuel product arid method of makiuQ same. C. J, 
Greenstreet. U.8.P. 1,431,225, 10.10.22. Appl., 
9.6.22. 

.<5Kit E.P. 179.567 of 1920; J.. 1922, 493 a. 


Metaldehyde; Burner for . C. Tommasi, Assr. 

to Elektrizitiitswerk Lonza. D.S.P. 1,431,549, 
10.10.22. Appl., 19.7.21. 

See E.P. 168,868 of 1921; J., 1922, 403 a. 


Gases; Desutphurising . A. Mittasch and M. 

Schumann, Assrs. to Badische Anilin und Soda 
Fabrik. XT.S.P. 1,430,920, 3.10.22. Appl., 20.8.20. 
See E.P. 170,152 of 1920; J., 1922, 167 a. 


BLydrocarhon ; Method of separating 

aluminium chloride. E. V. Owen, Assr. to The 
Hoover Co. U.S.P. 1,430,109, 26.9.22. Appl., 
21 . 1 . 22 . 

iMATERiAi. containing aluminium chfloride and hydro- 
carbon is delivered to a hath of liquid material main- 
tained at a temperature sufficiently high to vaporise 
the aluminium chloride but not the hydrocarbon. 


Dehydrator; Central circulating for petroleum 

oils. Stratifying dehydrator. W. Meredith, 
Assr. to Petroleum Rectifying Oo. U.S.P. (a) 
1,430,245 and (a) 1,430,246, 26.9.22. Appl., 14.3. 
and 30.4.21. 

(a) a holixdw cylindrical electrode is disposed 
centrally in a cylindrical container which is also an 
electrode. Means are provided to cause emulsion to 
enter the bottom of the inner electrode and pom 
outwards over the top into the space between the 
electrodes. A potential difference is maintained 
between the electrodes, (a) A charged electrode is 
supported in and surrounded by the emulsion to be 
treated. Means are provided for surrounding the 
dectrode with a fluid envelope of higher dielectric 
strength than the emulsion to be treated. — T. A. S. 


Dehydrator [/or petroleum emulsions^ Adjustable 
field dehydrator. Double fiela dehydrator. 

. C. IMdy and-J. T. Worthington, (b, c) H. 0. 

, Assrs. to Petroleum Rectifying Oo. U.S.P. 
,430,294, (b) 1,430,295, and (c) 1,480,296, 
h. Appl., (a) 2.3.21, (B, c) 25.6.21. 

(a) Emulsions are treated in a tank fitted with a 
cylindricaS electrode concentric with the tank, and 
means are provided for imparting a rotary mov^ 
ment to the body of emulsion, (b) A flat electrode 
moving in its own plane is suspended in a tank 
which is also an electrode, (c) A hollow^ electrode 
is suspended centrally in a tank which is also^ an 
electrode and has a member projecting centrally into 
the inner hollow electrode. — T. A. S. 


WH 
Eddy 
(a) 1 
M.9.! 


Electrical dehydrators [/or petroleum emulsions]; 
Starter for — — . Method of automatic dehydra- 
tion. F. W. Harris, Assr. to Petroleum Recti- 
fying Co. U.S.P. (a) 1,430,301 and (b) 1,430,302, 
26.9.22. Appl., 1.11.20 and 31.5.21. 


(a) An emulsion is drawn from a bulk supply and 
passed through an electric field at such a rate that 
a permanent short circuit in the field is prevented. 
The coarse emulsion so formed is then subnuWed to 
the action of a second electric field in which the dis- 
ruption of the current paths occurs automatically 
without mechanical agitation, (b) The dewdrator 
consists of a tank fitted with electrodes and means 
for closing the oil inlet valve to the tank on failure 
of the current supjfiy.— T. A. S. 


Enel briquettes ; Artifieial . W. W. Strafford. 

» U.S.P. 1,430,767, 3.10.22. Appl., 11.4.22. 

ISee EiP. 176,822 of 1920; J., 1922, 361 A. 


Oils; Process and apparatus for the treatment o/ 

petroleum . S. L. Gartflan. U.S.P . 1,430,977-8, 

3.10.22. Appl., 17.3.19. 

See E.P. 179,644-5 of 1921 ; J., 1922, 536 A. 

Fuel burners; Eiquid L. Hall and S. H. Flood. 

E.P. 186,662, 1.6.21. 

Betorts, gas-producers and like apparatus; Charg- 
ing means for — — . Merz and McLellan, E. G. 
Weeks, and A. W. Statters. E.P. 186,834, 7.10.21. 

Chlorinating montan u>ax. U.S.P. 1,429,932. See 
XX. 

Flash-point of oils. E.P. 185,814. See XXHI. 


Hm-DESTfiDCTIVE DISTILLATIOM ; 
HEATING; LIGHTING. 

Adsorption by sugar charcoal. Bartell and Miller. 
See IV. 

Artificial daylight. Groom. Singleton. See XXIII. 
Patents. 

Lovo-temperature tar and semi-coke; Production of 
- — by distilling bituminous material, such as 
coal or lignite. Deutsche Erdol-A.-G. G.P. 
356,591, 7.2,19. 

The mixture of steam, gas, and tar obtained by 
passing a mixture of superheated steam and coal gas 
over coal, lignite, or the like, is cooled to a tempera- 
ture sufficiently low to condense the tar, hnt 
enough to prevent condensation of the steam. The 
residual gases are raised to their original tempera- 
ture, and again circulated through the distillation 
apparatus. — L. A. C. 

Coal, shale, and other bituminous material; Process 

for distilling . K. Prinz zu Lowenstein, A. 

Irinyi, and T. Kayser. G.P. 856.820, 4.8.20. 

In distilling bituminous material in apparatus pro- 
vided with an internally heated screw-conveyor, the 
adhesion of the material to the conveyor is pre- 
vented by scrapers moving up and down indepen- 
dently of one another, the supports for the scrapere 
being in a chamber, situated on the upwr side o 
the conveyor, in which the products of distillation 
are collected, — L. A. C. 

[Gas-pled] electric incandescence lamps [j Pr^en^ 
ing blackening of the bulbs of .Jivoo 

Philips’ Gloeilampenfabrieken. E.P. 168, 
27.8.21. Conv., 2.9.20. 

Biaokenino of the bulbs of gas-filled electric incan- 
descence lamps, having a filament not less t 
OT mm. in diam,, is prevented by placing a so 
Btance capable of generating a small amount 
oxygen during the operation of the lamp, - 
especially on alkali nitrate or nitrite, on the ® 
plate of mica customarily employed in ttoe laWj 
llio quantity of oxygen generated must ce i 
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anfficien^ for the oxidation of the tnngaten sputtered 
from the fiSament. A small quantity of phosphoms 
msy likewise be present in the laim. [Keference is 
directed, in pursuance of Sect. 7, Suheect. 4, of 
the Patents and Designs Acts, 1907 and 1919, to 
E.p. 102,141 5 J., 1917, 1000. ]-J. 6. G. T. 

ruapsfen; Uanufactwe af [/or lamp Ma- 

menfs]. The General Electric Co., Ltd., C. J 
Smithells. E.P. 18«,497, 23.8.21. 

TriNGSiio acid is mixed with a substance which will 
introduce into the resulting metal an oxide (e.g., 
thoria) that is not reduced by hydrogen, and with a 
compound of an alkali metal, the proportions of 
each being so adjusted that the tungsten oxide 
before redaction contains 1—0-5% of thoria and 
0-3— 0-03% of sodium chloride or O'S — 0-05% of 
caesium chloride. The resulting filament when burnt 
in the form of a closely wound spiral in an inert 
gas develoM crystals of tungsten that extend for 
several coils, thereby increasing the strength of the 
filament. — A. R. P. 

HL-TAB AND TAB PBODUCTS. 

Benscne from, phenols; Experimental plant for pro- 
ducing . F. Fischer, H. Schrader, and K. 

Zerbe. Brenustoff-Chem., 1922, 3, 289 — 292. 


e^ted by heating to 125“ C. for 4—5 hrs. The 
^ <=•<=• of »ater, which 
should remain neutral. After addition of alkali the 
and nitrobenzene are removed by steam- 
distillation, the liquid is filtered, and the residue 
fr^ from alkali by washing, then dried, and 
Mtracted with alcohol. On evaporation of the aloo- 
nolle extract, 9-nitroaiithracene crystallises and is 
purified by recrystallisation. The filtrate contains 
nitroanthrone, 

C.h/®° V.H. 

\CH(NO,)/ 

The nitration of naphthalene may be effected in a 
somewhat similar manner, zinc chloride being nsed 
as a dehydrating agent, with production of a-nitro- 
naphthalene and also of nitrophthalic acid. 

— H. J. E. 

Patent. 

Naphthalene; ProcesM of parifying . D. F. 

Gould, Assr. to Barrett Co. U.8.P. 1,431,394, 
10.10.22. Appl., 15.12.20. 

See E.P. 172,937 of 1921 ; J., 1922, 662 a. 

IV.-COLOURIWG MATTEfiS AND DYES. 


The apparatus was constructed to study on a larger 
scale the reduction of phenols by hydrogen to 
benzene and homologues (c/. J., 1920, 611 a, 740 a). 
The gas was saturated with vapour in passing 
throng a vessel containing heated phenols and 
thence passed into an iron tube coated internally 
with tin. This tube was 3 m. 4ong, 28 cm. diam., 
and could be heated in a special gas furnace to 8(^ C. 
The gas and vapour leaving the tube traversed two 
condensers cooled by water and a freezing mixture 
respectively and afterwards two vessels charg^ 
with activated carbon. The gas was metered before 
sad after passing the apparatus, which was capable 
of dealing with 12 kg. of phenol per hour. The 
volatile reaction products were recovered from the 
carbon by a current of superheated steam. The 
results obtained are to be published separately. 

— H. J. H. 

Phenol; Action of sodium carbonate in promoting 

the hydrogetvation of . Catalytic action at 

solid surfaces. E. F. Armstrong and T. P. 
Hilditch. Proc. Roy. Soc., 1922, A 102, 21—27. 
Tbeatment of phenol at 180° C. with hydrogen 
under a pressure of 80 lb. per sq. in., in the presence 
of finely-powdered nickel and sodium carbonate 
gives a yield of 95% of cyclohexanol and some cyclo- 
hexanone. Sodium carbonate has an acceierating 
action on the change, which is dependent on the 
amount present, until an optimum quantity is 
reached amounting to about 25% of the weight 
of nickel used* an excess above the optimum 
retards the hydrogenatTon. This optimum quan- 
tity depends only on the relationship with the 
mckel catalyst. It is suggested that the stimulation 
ot the reaction by sodium carbonate is not a true 
catalysis but the restoration of the nickel to its 
f'lnction by the suppression of a retardation 
wmeh 18 probably of the nature of a poisoning of the 
nickel catalyst by the phenol.— J, F. 8. 


Dyestuffs; Methods of determining the fattness of 

. B. Setlik. Chim. et Ind., 1922, 8. 541—543. 

A BEStTHB of the tests which are necessary and the 
methods to be followed in order to obtain a correct 
estimate of the fastness of a dyestuff under the con- 
ditions to which it is likely to be subjected. Accord- 
ing to the material on which the dyestuff is used 
and the purpose for which the article is to be used, 
tests must be made (a) for wool, for fastness to light, 
to acids, to water, to washing, to fulling, to sulphur 
dioxide, to friction, to ironing, to hot water, to per- 
spiration, and to mjid and dust ; (b) for cotton, for 
fastness to light and air, to washing, to chlorine 
and peroxides, to perspiration, to mercerisation, 
to ironing, and to dressing; (c) for silk goods, for 
fastness to light, water, washing, perspiration, and 
mud and dust. To test fastness to light, bands or 
skeins of material dyed different shades with the 
same dyestuff are exposed to sunlight with free 
access of air on both sides, one half being protected 
for comparison. Fastness to acid is tested by impreg- 
nating the material, alone or plaited with white 
matoriaJ, with sulphuric acid of 5® B. (sp. gr. 1*036), 
drying at 80° C., rinsing with diluto soda and 
water and again drying; fastness to water by soak- 
ing for 3 hrs., or boiling for 10 mins., preferably in 
contact with white material ; to wasMng by warm- 
ing for 1 hr. in a solution of 10 g. of neutral soap 
and 1 g. of soda per litre ; to perspiration by warm- 
ing for 24 hrs. at 40° C., steeping in 5% acetic acid 
several times during this period, and wringing out 
the excess of acid each time before replacing in the 
warm water. Mud and dust are often alkaline, and 
their effect is simulated by making a splash on the 
material with milk of lime, drying, and brushing 
off.— G. F* M. 

Sugar charcoal; Adsorption [of Methylene Blue^ 

by activated . F. E. Bartell and E. J. Miller. 

J. Amer. Chem. Soc., 1922, 44, 1866—1880. 


<>/ hydrocarbons [^anthracene and naph~ 
tftatene] in a basic or neutral medium. M. 

and P. Brandt. Bull, Soc. Chim., 1922, 
31, 910—916. 


Miirc^ of 25 g. <rf pyridine and 100 c.c. of nitro- 
treated with 12 g. of nitric acid (sp, gr. 
TP), 1 tias been freed from niti^us acid, toe 

finfi cooled in ice. To this mixture 20 g. of 

divided anthreuiene is added and nitrati<m is 


Abh-preb sugar charcoal will completely adsorb a 
certain maximum amount of Methylene Blue and 
still leave the solution neutral. During this process 
of adsorption a considerable quantity of hydro- 
chloric acid is set free but is readily and completely 
adsorbed by the charcoal. Adsorption of quantities 
of Methylene Blue greater than the above-men- 
tioned maximum results in the liberation of more 
hydrochloric acid than can be removed from eolu- 
tion by adsorption. — J. F, S. 
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Uordant-dyeing^eolourino mattert; Maimjacture of 

new . Dnrand A Huguenin, S.A. E.P. 

166,530, 11.7.21. Cout., 15.7.20. (Cf. U.S.P. 
1,403,888; J., 1922, 170 a.) 

Nhw mordant dyestuffs, having the probable 
general formnla 

HOv 1 /OH 

B^.C0/ I Nxt.NH.R, 
HO.R,.COOH 

(R, and R, are bensene nuclei which may he 
substituted by a CH, group, and R, is a benarae 
nucleus which may be substituted by JNU,, 
halogens, or OH. groups and is also in every case 
preferably substituted by a sulpho group) ?re 
prepared by oxidising 1 mol. of a methylene*di-o- 
hydroxycarboxylic acid of the benzene serie^ sub- 
stituted in each of its carhoxyl groups by an 
arylamine or substituted arylamiue containing 
nitro, halogen or methyl groups, with 1 mol. of tte 
same or another o-hydroxycarboxylic acid. The 
methylenediarylido-o-hydroxycarboxylic acid is 
formed hy condensing an o-hydroxycarboxylic acid 
with an arylamine either before or after conden^ 
tion with formaldehyde. Oxidation is eff^ted by 
means of nitrous acid, and anilidosalicylic acid, 
anilido-o-cresotinic acid, and p-nitroanilidosMicylic 
acid are suitable intermediates. The dyestuffs are 
suitable for dyeing chromed wool in red shades, b^ 
give dull and weak tints when used in printing. On 
snlphonation, however, the dyestuffs are improved 
in strength and fastness so that they are then 
suitable for printing together with a chromium 
mordant. A red dyestuff is jirenared by the 
following method : 106‘5 pts. of anilidosalicylic acid 
dissolved at 20®— 25° C. in 700 pts. of sulphuric 
acid of 66° B. (sp. gr. I'St) is stirr^ with 
7‘5 pts. of paraformaldehyde for several hours. 
34"5 pts. of salicylic acid is added and the mixture 
is afterwards oxidised by the gradual addition, at 
30«— 50® C., of 30 pts. of sodium nitrite. The mass 
is then cooled, poured into ice water, and the dye- 
stuff is filtered off, washed, and dried (yield 135 — 
140 pts.), Sulphonation is effected by beating at 
90®— 96® C. for 1 — 2 hrs. a solution of the dyestuff 
in five times its wei^t of sulphuric acid of 6^B. 

— A. J. H. 

Brown dyestuffs. Soc. Chim. de 8a 'Sran^ 

Faroiase, E.P. 169,^7, 12.8.21. Conv., 30.9.20. 
Bbown dyestuffs having a reddish tinge **’^*P*’q'’ 
pared by treating with alkali polysulphides the 2.4.8- 
and 2.4,5-triiutro-a-naphthols obtained by successive 
treatment of the corresponding isomeric dimtr^ 
naphthalene compounds with fuming sulphunc acid 
and dilute nitric acid. For example, 10 kg. ot 
either or both of these trinitronaphthols. W kg. of 
crystalline sodium sulphide, 4 kg. of sulphur, and 
8 1. of water are heated at 150° C. until the w^r 
has evaporated, whereby the mass thickens and a 
considerable amount of ammonia is CTolved. The 
temperature is then raised to 170° C. and wen 
evolution of hydrogen sulphide ceases, the product is 
dissolved in 300 1. of water and the ^estuff pre- 
cipitated by addition of an acid, 'we dyeetaff 
obtained from 2.4.&-trmitro-«-naphtlrol is redder 
than that produced from the 2.4.5-tnnitro-deriva2 
tive. The sulphur dyestuffs thus produced are fast 
to light and do not Meed.— A. J. H. 

Xellow eolonrmg matters for dyeing animal fibres; 

ManufaetuHng . F. Gunther, Assr to 

Badische Anilin und Soda Fabrik. U.S.P. 
1,430,899, 3.10.22. Appl., 9.7.20. 

Ykllow water-Bolnble dyestnffa, capable of dyeing 
wool in even shadea of excellent fastness, are made 
from' an aromatic aldehyde and a compound or 


o-nitraniline. The dyertuff molecule haa the posi- 
tion para to th« NH, poup unoccupied and is 
snbetRuted, in the aldehyde residue, hy at least 
one snlphonlc acid group. — A, J. H. 

Brominated indigo^ Itethod of making . C. J. 

Strosacker and H^. J. Rnpright, Aasrs. to The 
Dow Chemical Co. U.S.P. 1,431,606, 10.10,22. 
Appl., 1.9.20. 

Dey indigo is treated, at 50°— 90° C. and under 
approximately atmospheric pressure, in tM absence 
of any diluent or any other reagent, with from 15 
to 25% excess of bromine above that toeoreticollj 
neceesary to form the desired substitution product. 

— J. S. G. T. 

lo-Rydroxy-'\azo dye. W. Heraberg and O. Scharfen- 
berg, Assrs. to Akt.-Ges. fur Anilin Fabrik. 
U.S.P. 1,431,655, 10.10.22. Appl., 30.8.21. 
o-Htdeoiyazo dyestuffs of the general formula 
OH OH Cl 


"O^’CQ 


SO,H 

capable of dyeing ebrome-mordant^ wool in blue 
shades of very good fastness and which by reduction 
yield 8 - chloro - 2 - amino-l-hydroxynaphthaleue^- 
sulphonic acid, and 2-amino-3.4.5-trihalogenated-l. 
hydroxybenzene are claimed. The alkali salts of 
these dyestuffs are dark powders soluble in water to 
form blue solutions, which become violet and red by 
addition of sodium carbonate and caustic soda re^ 
pectively and which yield a browniA-oran^ prMipi- 
tate by adtoion of an organic or inorganic aci^ 

— ^A. J. H. 

[Paf] dye. W. Herzberg and G. Hoppe, Awa to 
Akt.-Ges. fur Anilin-Fabrik. U.S.P. 1,431, fwb, 
10,10.22. Appl., 30.8.21. 

New dyestuffs, obtained by condensation of 
naphthosultam-3.4-phenazine with a halogenated 
quinone derivative, are capable of dyeing nbrous 
material in yellow to orange shades, fast to chlonne 
and soap, from an alkaline hydrosulphite vat. loe 
dyestuffs are yellow to orange crystals or powders, 
slightly soluble in organic solvents hut soluble la 
concentrated sulphuric acid with an orange-red 
colour. — A. J. H. 

Colour lake. U.S.P. 1,431,081. See XIII. 


V.^IBBES; TEXTILES: CEIXULOSE; 
PAPEB. 

Clothes-moth (Tineola biselliella, Hum.) ;BesearcUs 

on , E. Titaohack. Z. techn. Biol,, IWA 

lOv 1—168. Chem. Zentr., 1922, «3. III., 945— 94? 
A icooLOGicAXe study was carried out for F. Bayer u. 
Co. lef. G.P. 347,723: J., 1922, 541a) concerning 
the tehavionr ot moth toward fifty-two materials, 
and also the influence of chemical reagents m 
gaseous, liquid and solid form, temprature, mh 
moisture, reduced pressure and shaking on tne 
eggs, larvBB and moth. The resulto obtained 
various chemical reagents are tabulated. A. J* 

Cellulose. VII. Cellulose copper 
Hess, E. Mesmer, and E. Jagla. Ber., ’ 
SS, 2432—2443. 

Ii is shown by interpretetion of the e?~^“L‘fon'’of 
hydroxide and ammonia on the specific rotation 
cJlluloae in tile li^t of the law of mi« “f 
the solnbk compte coppr tbe 

probably contain the metal and oar^hydrate m i 
ratio, lCu:2C.H.,0„ but that a different multip 
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of tie 0.H,.0, grow w «lso poesible. 
of the cfflnpouBd N»,[C„H„0„Cu], formed by the 
action of catutio soda on a cuprammonium eolation 
of the biose-anhydride from cellalose (e/. Hess, J., 
1932, 9 a ) or by the action of caustic soda and 
copier hydroxide on cellulose (e/. Normann, J., 
1006 653), considerably strengthens the first con- 
c^ion. (Cf. J.C.8., Not.)-H. W. 

Jjignin; Seduction of and of carhohydTaiet 

voiih hydriodic acid and phosphorus. R. WilU 
fitatter, li. K^b, and O. von Miller. Ber., 1922, 
55, 2637—2662. 


Lignin obtained from pine or red beech by treat- 
ment with hydrochloric acid (sp. gr. 1*21) in accord* 
ance with the meth^ of WilUtatter and Zech* 
meister (J., 1913, 822), is converted by hydriodic 
acid (ap- gr. 1*7) and red phosphorus under pressure 
at 250° C. into a product which is separated by 
ether into a non*homogeneou8, insoluble portion of 
high melting point and a soluble portion which is 
further separated by means of alkali into a feebly 
acidic product (O 76‘50, H 10*39%) and a mixture 
of hydrocarbons. The latter is separated by succes* 
sive treatment with acetone and glacial acetic acid 
into a solid and a liquid hydrocarbon fraction, each 
of which is free from oxygen. The composition of 
the mixture approximates to a mean value corres- 
ponding with the formula, the liquid por- 

tion is somewhat richer, the solid somewhat poorer 
in hydrogen. The liquid hydrocarbons have sp. gr. 
0*9 and 10 respectively for the fr^ictions of lowest 
and highest boiling point. The lowest observed 
molecular weight is 167, the highest 842 (for the 
solid portion). The two mixtures are an inter- 
related analogous (not homologous) series, the pro- 
perties of which are reminiscent of hydroaromatic 
hydrocarbons. Further treatment of tbc residue 
insoluble in ether (sec above) with hydriodic acid 
and phosphorus yields almost exclusively solid 
hydrocarbons. The latter together with liquid 
hydrocarbons in the approximate ratio 3:1 are 
similarly derived from the acidic substance. Tbe 
hydrocarbons are themselves practically unchanged 
by further treatment with hydriodic acid and 
pnosphorus. Hexitol, dextrose, xylose, cellulcwe, 
and the humus-like substance obtained by the action 
of hydrochloric acid on dextrose, give mixtures 
similar to those obtained from lignin when treated 
with hydriodic acid and phosphorus under like 
conditions. n-Hexyl iodide is not an intermediate 
product of the change. It appears therefore that 
the constitution of lignin must be closely related to 
that of the carbohydrates. {Cf. J.C.S., Nov.) 


Sulphite liquors; Analytical methods for . R. 

Sieber. Zellstoff u. Papier, 1922, 2, 199 — 201. 

{Cf. J., 1921,382 a). 

Good results for the free acidity are obtained by 
Hohn’s method when methyl red is used instead of 
phenolphtbalein as indicator. The combined 
sulphurous acid cannot accurately be calculated 
from a determination of the total calcium, because 
the suggest^ correction for SO^ of 0T6% is not a 
reliable constant. The estimation of the sulphate 
cannot be omitted when carrying out Sander’s 
method (J., 1921, 266 a), and it is necessary to work 
an atmosphere of carbon dioxide. This can be 
generated in the reaction flask from sodium 
carbonate solution, the cork^ flask being provided 
Jith a small dropping funnel and a delivery tube 
dipping into a beaker of water. Hydrochloric ^id 
^^rst introduced through the dropping funnel into 
i^he lodium carbonate, and when all the air has been 
^pelled the sulphite liquor is introduced through 
^ funnel. Oximtion oi tbe sulphurous acid might 
^ inhibited 1^ a negative catalyst, such as stannic 


chloride, and the necessity of a carbon dioxide 
atmoaphere mi^t thus be avoided. Tbe author has 
devisM a method for the rapid filtration of barium 
sulphite by means of a Mter-pump funnel. For this 
purpose the filter plate is covered with a thick paper 
filter and a measured quantity of a suspension of 
kieselgnhr of exactly known concentration is first 
distributed over the filter with very gentle suction. 
This kieselguhr forms a filter bed which retains the 
barium sulphate completely even when freshly pre- 
cipitated, and filters very rapidly. A correction is 
made for the weight of tbe dry ignited kieselguhr. 
In the spent liquors the complete^ free sulphurous 
acid is determined by distillation without acidif^a- 
tion; this is better than the direct titration with 
iodine. Total sulphur in spent liquors is determined 
by a sodium peroxide method ; 5 c.c. of the liquor is 
treated with concentrated sodium hydroxide solu- 
tion in a nickel crucible and the alkaline liquid 
evaporated to dryness on an electric hot-plate. A 
mixture of 3 g. each of sodium carbonate and 
peroxide is mixed with the powdered residue and 
the whole is carefully heated over a small flame, 
combustion hei^ avoided. Afterwards a further 
0*5 g. of peroxide is added and the mass brought 
to fusion. Sulphate is then determined in the melt 
after dissolving in water and treating with bromine. 

— J. F. B. 


5u?pAife wood pulp; Seddening of and its cure. 

E. Heuser and 8. Samuelsen. Papierfabr., 1922, 
20, 1249—1254, 1285—1288, 1321—1326. 

The red coloration is liable to develop not only in 
underboiled sulphite pulps hut also in easy-bleaching 
varieties. The presence of a certain amount of 
moisture is necessary for the development of the red 
colour, which then appears under the influence of 
light and air or other mild oxidising agents. It is 
destroyed by excess of oxidising agents and perman- 
ently disappears in tbe operation of bleaching. The 
action of reducing agents such as hydrosulpbite, dis- 
charges the red colour, but this reappears on 
subsequent oxidation ; rimilarly, the discharge which 
is effected by dilute mineral acids and by alkalis is 
only temporary and the red colour returns after the 
! pulp is washed. It would seem that the substance 
which produces the red coloration is fixed on the 
original cellulose in the reduced formj none of the 
attempts to separate it by extraction were success- 
ful. Very similar reactions are shown by vanillin and 
protocateebuie aldehyde; these substances are allied 
to lignin, and the conclusion arrived at is that the 
chromogenic substance is derived from the lignin or 
j lignosulphonic acid, possibly modified by the 
! digestion process and fixed on the cellulose either 
by aldol condensation or after the manner of a dye- 
i stuff. The problem of destroying the tendency to 
reddening without having recourse to a definite 
bleaching of the pulp has been solved^ by the 
observation that, whereas with the majority of 
oxidising agents a substantial quantity is required 
for the permanent destruction of the colouring 
matter, in the case of potassium persulphate in acid 
solution, 0*5 % is sufficient. The pulp is treated with 
0*5% of its air-dry weight of the persulphate and 
0*5% of aluminium sulphate and teft in the stuff- 
chest for 9 hrs. It is tnen ready for use by simple 
draining without washing. The treated pulp is in 
no sense bleached, but the lignin residues are so far 
changed that the tendency to subsequent reddening 
j is completely eliminated. — J. F. B. 


Solubility of sulphur dioxide in suspensions of 
ffdeium and magnesium hydrosddes. Smith and 
Parkhurst. See VII. 


Solysaccharides. Karrer and Fioroni. See XvU. 
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Conv., 10.4.20. 

When butyric acid containing amall quantiti^ of 
water is used as the catalyst carrier (c/. U.S.P. 
1,425,580: J., 1922, 748 a), the mixture separates 
into two layers, the lower of which ^ contains 
practic^ly the Whole of the catalyst. This separa- 
tion is prevented hy the addition of small qnantiti^ 
such substances as methyl, ethyl, or bum alcohw, 
acetone or the like. A suitable impregnating bath 
has the following composition: sulphuric acid (sp. 
ex, 1-84) 0-5— 0-6%, alcohol 5—7*5%, butyric acid 

94*5 9X*9 % . The cellulose is soaked for 90 mns. m 

this solution, pressed until it contains 14 times ite 
weight of solution, and esteriE^ as described in 
E.P. 167,143 (J., 1922, 748 a).— D. J. N. 

Ceniilosfi ether solvent and composition Composi- 
tion containing cellulose nitrate and celtwose 
ether and >olveni used therein. S 3 
Assr. to Eastman Kodak Co. TJ.S.P. (a) 
and (b) 1,431,906, 10.10.22. Appl., 1.4.21 and 

25.4.21. 

(a) a visoors compoeition consists of an alkyl ether 
of cellulose dissolved in a solvent containing 90—10 
pts. of xylene 

hydroxy aliphatic alcohol (c/, U.S.P. 1^429,188, J., 
1922 807 a), (b) The composition consista of nitro- 
cellu\ose and oelluloee ether dissolved in a mixture 
containing methyl alcohol, ethyl acetate, and chloro- 
form.— A. J. H. 

Ashettos paper , theeis and the “S'* 
mode therevnth. N. Sulzberger. E.P. 186,409, 

24.6.21. 

PcBB asbestos paper (containing no orga<u® binderB) 
is made by drying a pulp containing ^ pts. of long- 
fibre asbitos and 6 pts. of a J* 

aluminiura silicate prepared with the 
acid and ammonia. Alternatively, asbe^ sheets 
containing an organic binder Pref«r?Wy ““ 

oxidising agent such as sodium nitrate or nitrocellu- 
lose, are heated at a temperature sufficient to 
destroy the organic binder. Asbestos 
pared by this process is pitable for cigarette 
wrappers, insulating materials, and carriers for 
catalysts. — A. J. H. 

Parchment paper or vulcanised fibre and procea* for 
making some {_from nitrocellulose^. B. Herstein. 
U.S.P. 1,429,427, 19.9.22. Appl., 6.4.20. 

Sheets of nitrocellulose paper containing not more 
than 4-5% of nitrogen are superimpo^, and 
cemented together by the gelatinising action of an 
alkali. — D. J. N. 

Plax fibre: Process for recovering [making high- 

grade paper pulp /rom] . R. E. Rindfu^ and 

V Voorhees, Assrs. to American Writing Paper 
Co. U.S.P. 1,430,115, 26.9.22. Appl., 15.11.19. 
tT t.at tow is digested with alkaline solutions under 
pressure, washed, treated at the ordinary tempera- 
ture with a solution containing an <ay-acid ot 
nitrogen, and again subjected to an alkaline treaV 
ment to complete the removal of ligneous ehive 
material. — ^D. J. N. 


Metallised paper [for making electric cables}. M. 

Hbchstadter. E.P. 1^,363, ^.3.21. 

Mstaijjsed paper, more especially for use in the 
manufacture of electric cables in accordance with 
E.P. 7766 of 1914, is prepared by spraying a con- 
tinuous conducting layer of molten metal upon 
paper. The nozzles of the spraying apparatus are 
capable of escalation transversely to the direction 


of motion of the papw during the sprarag process. 
Preferably spelter is used as the sprayed metal, sad 
after leaving the spraying apparatus we paper is 
passed between rollers to bo smoothed and per- 
forated. The resulting material is highly porous aud 
cables constructed therefrom can bo impregnated 
with liquids in the usual manner. — J . 8. G. T. 

Paver: Method of removing ink from print — , 
H. R. Eyrich and J. A. Schreiber. E.P. 186,372, 
17.5.21. 

See U.S.P. 1,421,195 of 1922; J., 1922, 628*. 
Bentonite is a very fine-grained clay and its action 
is apparently that of a protective colloid, which 
forms a fine suspension in the alkaline liquid and 
renders the particles of pigment capable of removal 
through the matted fibres on the surface of the 
drum washer. 

Graphitised vulcanised fibre and methods in pre- 
paring the same. E. G. Acheson, jun. E.P. 
172,924, 7.7.21. Conv., 14.12.20. 

See U.S.P. 1,379,155 of 1921; J., 1921, 540 a. 

[Paper;} Beater sizing [of ]. H. M. "^eel- 

wrig^t. U.S.P. 1,430,045, 26.9.22. Appl., 6.5.19. 
Renewed 3.3.22. 

See E.P. 175,034 of 1920; J., 1922, 248 a. 

Waterproofing and gasproofing composition. 3 , D. 
See, .4a8r. to Soc. Anon, des Etabl. Hutchinson. 
U.S.P. 1,431,846, 10.10.22. Appl., 25.6.19. 

See E.P. 129,630 of 1919; J., 1920, 482 a. 

Sugar etc. from wood. E.P. 160,776. See XVn, 

Glucose and dextrin from wood. E.P. 188,139. 
See XVII. 

Mucic acid from wood. E.P. 160,777. Sec XX. 

VI.— BLEACHING: DYEING; PBINTING: 
FINISHING. 

Cotton mercerised by means of sodium hydroxide or 
sodium chromite {alkaline chro-me mordant); 
Some important but overlooked properties oj 

. J. Pokorny. J. Soc. Dyers and Col., 1922, 

38, 248—250. 

Mebcekisatioh imparts to cotton slightly basic pro- 
perties whereby it attracts acid dyestuffs (including 
direct cotton dyes) containing sulphonic or 
carboxylic groups, from cold or hot aciainea 
solutiona. Hanks ot mercerised cotton dyed in acM 
and alkaline solutions of Benzopurpurme 4B 
acquired the same brightness and depth of 
This property of mercerised cotton is diminish^ oy 
treatment with hot dilute acids, so that it i« 
probably due to tho formation of an active but 
labile basic compound. The formation of this basic 
compound increases with the strength of caustic 
soda used in mercerisation. Cotton also oota 
stronger basic properties when simultaneously mo - 
danted and mercerised by means of KoecMi 
alkaline chrome mordant, and la then capable or b- 
ing from cold or hot dilute, neutral or slightly 
dye-hatha, all kinds of acid colours in much deeper 
shades than those obtained by the “^“al dire 
dyeiug methods. The more sulphonated the dy 
easier_. is tte dyeing, e-rr-, dark ^ 


8tun, toe easier is me ujrcius, — •u'^ynm 

shades are obtained by dyeing Aaline chroma 
mordanted cotton in cold or hot dilute ^lutiona o 
Diamine Sky Blue. Under these wndition^ E > 
chrome Azurol B and ^^‘““rin Saphirol J ^ 
dyeings very fast to hot soaping, but the j 

other dyestuffs vanes considerably. W 
instanoes, the dye-hquor, even m the 
exhaust^. The shade of alkaline chrome-mu 
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^nted cotfaHi dyed in the cold witii dyestuffs con- 
taining hydroxyl groups in special positions (e.g., 
Erio^'ome Azurol B) is altered in tone and becomes 
jnuch faster to soap when steamed without pressure. 
Xhe mordanted cotton may be farther mordanted 
tiv steeping it in si^utions containing suitable 
^tallic salts. Technically valuable shades have 
tieen obtained by impregnating alkaline cfaronse- 
inordanted cotton with diazo or tetrazo solutions 
jad subsequently treating It with solutions (not 
alkaline) containing suitable naphthofic compounds. 
Alternatively the mordanted cotton may first be 
iujpfegnated with intermediates such as H-acid, 
J-acid, and chromotropio acid and then treated with 
suitable diazo or tetrazo solutions. For example, 
an orange shade, fast to soap (faster after steam- 
ing), 1® producM on alkaline chrome-mordanted 
cotton when it is steeped in 50 c.c. of a solution 
(not alkaline) containing 1'38 g. of sMicylic acid and 
0'8S c.c. of caustic soda of 76° Tw. (sp. gr. 1'38), 
afterwards rinsed and then immersed in a solution 
of diazotised p-nitraniline and subsequently soaped. 
Under the same conditions, the colour is not 
retained by nnmordanted cotton. — A. J. H. 

Dyeing of wooJlen piece goods; New process for 

obtaining special effects in the . P. Miinz 

and B. Haynn. Chem.-Zcit., 1922, 46, 945 — 946. 
When wool is treated with acetic anhydride in the 
presence of a catalyst, such as hydrochloric acid, 
phosphoric acid, organic sulphonic acids and 
particularly sulphuric acid, it retains its physical 
properties (except that it can he more easily 
‘‘ milled ”) but ^rmanently resists acid dyestuffs, 
so that the production of white effects in dyed piece 
goods is possible. The treated wool contains no 
sulphuric acid and when heated with 60% sulphuric 
acid yields no acetic acid by hydrolysis. The 
injurious action of the sulphuric acid on the wool 
may be diminished without reducing its catalytic 
action by neutralising a part of it with a weak 
organic base such as pyridine or dimethylaniline. 
The wool may also be padded with sulphate of 
aluminium or chromium, or other easily dissociated 
salts of sulphuric acid. Previously dyed wool may 
also be treated (only shades obtained by means of 
acid alizarin dyestuffs are considerably changed), 
but the consequent decrease in fastness to washing, 
milling, etc., must be corrected by an after.chrom- 
ing treatment. The process is carried out in 
rotating water-jacketed closed aluminium drums. 
For 1 kg. of wool, 1 1. of acetic anhydride, 4 1. of 
acetic acid, 140 g. of sulphuric acid (monohydrate), 
and 77 g. of dimethylaniline are used, but for 1 kg. 
of dyed wool, the sulphuric acid and dimethylaniline 
are replaced by 60 g. of sulphuric acid (mono- 
hydrate). The wool is treated for hrs. at 57° — 
58° C., and is then washed and dried, but dyed w<wl, 
after washing, is treated with a solution containing 
20% of chromium acetate of 20° B. (sp. gr. 1T6) 
and 4% of formic acid (86%) for i hr. at 75° C. and 
is then washed and dried. Acetic acid used in the 
treatment is recovered as a 30% solution and is 
suitable for use in the mordanting and dyeing of 
wool.— A. J. H. 

Dyed fabrics; Influence of gases on the fastness of 

. E. Ristenpart and P. Widland. Textilber., 

1922, S, 397. ((?/. Ristenpart, J., 1921, 505 a.) 
Amhough Schiff’s reagent is admitted to bo suit- 
able tor use in the determination of formaldehyde 
ui the distillate obtained by steam distillation of 
fibrous materials containing formaldehyde, the 
statement of Heermann (J., 1922, 290 a) that this 
reagent is at least as sensitive as Cohn’s reagent (a 
tuzture of sulphuric acid and resorcinol) is dis- 
Puted. Moreover, in the testing of materi^ for 
formaldehyde, unraiable results may he obtained if 
tbo material is directly immer^ in Schiff’s 


reagent. The difficulty of producing dyed fabrics 
fast to formaldehyde is increased by the discovery 
that compound shades are not necessarily fast even 
when^ produced by means of dyestuffs which are 
individuaMy fast to formaldehyde. In explanation 
of this fact, it is suggested that the formaldehyde 
molecule suffers internal rearrangement to form 


and is thereby able to unite with two molecules of 
dyestuff. It is recommended that all packing 
materials for dyed goods should be free from 
formaldehyde. — A. J. H. 

Fastness of dyestuffs. Setlik. See IV. 

Pateints. 

Dyeing silk black. O. Y. Imray. From Gebr. 

Schmid. E.P. 174,947, 3.2.22. 

In a rapid process for weighting silk which is to be 
dyed black, the silk is weighted by the usual tin- 
pnosphate process and is then treated in a boiling 
foam bath containing bsematein and silkworm 
chrysalides. For example, 100 kg. of tin-weighted 
silk is immersed for 15-^30 mins, in a boiling foam 
bath containing 2000 1. of water, 70 kg. of hsema- 
tein, and 20 kg. of silkworm chrysallides previously 
boiled in 50 1. of water. Alkaline substances 
such as soap, sodium carbonate, alkali silicate, soda- 
lye, or potash-lye may be added, and the exhausted 
bath may also be used, after addition of an aniline 
dyestuff, for dyeing the treated silk. — A. J. H. 

Fixing of [ice-] colours upon textile fibres. G. Aris. 
E.P. 186,086, 24.3.21. 

In the fixing of ice colours (e.g., Para Red) on 
fabrics prepared with a phenolic salt {e.g., sodium 
/3-naphtholate), the addition to the diazo solution 
of 0’5 — 5% of a diazotisable azo derivative of the 
amine used as the diazo component, increases the 
affinity of the fibres for the ice colour subsequently 
formed. Hence, printing pastes to which this addi- 
tion is made, can be diluted 16% and a correspond- 
ing reduction can also be made in the strenAh of 
the j3-naphthol solution. For a developing solution 
containing diazotised aniline, aminoazobenzene is 
a suitable azo derivative to add. — A. J. H. 

Dyeing; Fast . V. Villiger and H. Von 

Krannichfeldt, Assrs. to Badische Anilin- und 
Soda-Fabrik. B.S.P. 1,431,136, 3.10.22. Appl., 
9.9 20. 

See E.P. 168,447 of 1920 j J., 1921, 730 a. 

VII.-ACIDS; ALKALIS; SALTS: N0N> 
METALLIC ELEMENTS. 

Nitric acid; ,i.ir^bl€aching of , W. G. Whit- 

man and L. Evans. Chem. and Met. Eng., 1922, 
27, 686—688. 

The rate of removal of lower oxides of nitrogen 
existing in a concentration, N, in nitric acid solu- 
tion, id given by the ec^uation -<lN/d0=^N, where 
^ is a constant for a given temperature and rate of 
flow of air. The results of laboratory experiments 
are given conflrming this equation and establishing 
that /3 varies directly with the rate of flow of air 
and with the temperature, being doubled with each 
rise of 5° C. The advantage of oleaching at a high 
temperature is thus very great, and there is also a 
saving of nitric acid, the vapour pressure of which 
rises much more slowly than does the partial pres- 
sure of the lower oxides existing in a 1% Bcflution. 
Values for /8, the “ bleaching coeflBcientj”. for given 
conditions obtained in laboratory expenmenta were 
found to he within 10% of the resulta oi plant 
practice. — C. I. 
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Ammonia; Oxidation of — — , The work of ihe 
Sheffield tp.8,A.2 experiment etaiion, H. A. 
Gnrtis. Ciiem. and Met. Eng., 1922, 27, 699 — 
703. 

An aocoont is given data obtained in 1918 on an 
exx>erimental plant wiili a capacity of 600 lb. of 
nitric acid per day. The conclusions reached 
include the following: — An alloy of platinum with 
1% of iridium is as efficient a catalyst as pure 
platinum. The optimum temperature for the re- 
action is hi^er tnan usually believed and, in the 
absence of heat exchangers, electrical heating of the 
gauze is indispensable. The highest oxidation 
efficiencies (above 90%) were obtained with a gauze 
temperature of about 800^ — 880® C. The improv^ 
efficiency obtained by using two gauzes electrically 
insulated from each other, of which the first only 
is heated, is partly but not entirely due to heat 
conservation. Ammonium nitrate solution cannot 
be substitute for water in the absorption towers, 
as it is decomposed. An activated charcoal catalyst 
placed in the absorption system after the first or 
second tower and maintained at a temperature 
above the dew point of the gas passing, increased 
the rate of oxidation of the nitric oxide fourteen 
times. This catalyst cannot be placed ^rlier in the 
system, as in concentrated nitric oxide (10%) it 
burns. A survey of future lines of advance in this 
process is given. — C. I. 

Nitric oxide; Comparison of methods for the esfi- 

mation of . A. Klemenc and C. Bunzl. Z. 

anorg. Chem., 1922, 122. 315—331. 

Nitric oxide was prepared according to the method 
of Emich (Monatsh., 1892, 13. 73): the product con- 
tained about l%of impurity and was punfi^ by 
fractionation, using liquid air. The estimation of 
the gas by passing it over heated copper was found 
to give reliable results. Unreliable values 
obtained by combustion with hydrogen in the 
Drehschmidt platinum capillary (Von Knorre and 
Arndt, J., 1899, 1156), by the method of Baudisch 
and Klinger (J„ 1912, 1178). and by absorption 
with ferrous sulphate. Good results were obtamw 
by absorption of the gas with acid broraate or /5 
permanganate and estimation of the excess of 
absorbent. The last-named method can also be used 
in the presence of carbon dioxide and other g^es. 


Jjiquid sulphur dioxide; New system of making — - — 
in South America. H. J. Paoli. Giorn, Chim. 
Ind. Appl., 1922, 4, 349—352. 

Large quantities of liquid sulphur dioxide axe used 
in South America, especially in Argentina, for 
making ioe, for refrigerating machinery in the 
frozen meat industry, in the manufacture of wine, 
and for the disinfection and preservation of fruit. 
The method of manufacture used in the Sarandi 
(Buenos Ayres) works of Sociedad de Productos 
Quimicos “ I/a Sulfurica,” started in 1914, is des- 
cribed. Sulphuric acid being ruled out by its hi^ 
price and pyrites by its inaccessibility, eulphur is 
used as raw material. The products of combustion 
of the sulphur are passed from the burners through 
a leaden pipe to t^ base of a packed tower, down 
which falls a fine water spray. The acid stdution 
obtained passes into a coil enclosed in a heater 
through which steam circulates under pressure, and 
overflows into a gasifying tank heated by the 
furnace used for the sulphur burners, part of the 
sulfur dioxide being thus liberated. The liquw 
is then heated in a fire-heated boiler, into which the 
beater also may be discharged; here the last trac^ 
of sulphur dioxide are expellw. If the pressure 
in the heater is increased, the quantity of beat also 
increases, so that the spray descending the tower 
may he increas^ until the whole of the aulfihttr 
dioxide is absorbed and the liquid delivered into 


the gasifier almost at the boiling point. Ihe rest 
of the plant consists of cooting coils for the gas, ^ 
coke tower, a sulphuric acid filter for dr^ng the 
gas, and a compressor. With normal working igQ 
pts. of sulphur yields 270 pts. of the liquid anhyj. 
ride. Betaik or the plant are given. — ^T. H. P. 

Sulphur dioxide; Solubility of in suJpenjions o/ 

CMcium and magnesium hydroxides. W. 1 
iSmith and R. B. Parkhurst. J. Amer. Chenj 
Soc., 1922, 44. 1918—1927. 

The solubility of sulphur dioxide in water, milk of 
lime^ and milk of magnesia has been determined at 
partial pressures of sulphur dioxide up to 760 mm. 
and temperatures from 6° C. to 60f C. Varying 
proportions of calcium and magnesium hydroxide 
were used in suspensions of a total alkalinity of 
1 g.-equiv. per 1. The concentration (rf sulphur 
dioxide as sulphurous acid is proportional to iij 
partial pressure. With solutions of the same alkali 
concentration the percentage salting-out effect (t.e., 
100 times the ratio of the difference between the 
solubility of sulphur dioxide^ in water and as free 
sulphurous acid in the solution under examination 
to the solubility of sulphur dioxide in water under 
the same conditions of temperature and pressure) 
increases with, but more than in proportion to, the 
temperature. With solutions of constant tempera- 
ture the percentage salting-out effect increases with 
the alkali c<meentration but is less than proportional 
to it. Varying proportions of calcium and magnes- 
ium hydroxide nave no effect on the equilibrium 
concentration of sulphur dioxide as sulphurous acid. 


Su^hur tetroxide ; 
G. Bailleul, and 
2923—2929. 


Existence of . F. Meyer, 

G. Henkel. Ber., 1922, 55, 


When sufficient energy is imparted, the action of 
the silent electric discharge on a mixture of sulphur 
dioxide and oxygen leads to the formation of more 
highly oxidised substances than sulphur heptoxide, 
It is essential that a relatively large excess of 
oxygen or ozone should be present and that the 
temperature should be kept low. The most fully 
oxidised product yet obtained corresponds with the 
formula, SO.,2SO., but it is improbable that the 
limits of oxidation have yet been reacM. 
Bcrthelot’s sulphur heptoxide (Comptes rend., 1878, 
86, 20, 288) is probably a mixture of sulphur 
trioxide and sulphur tetroxide in equimolecular 
proportions. (C/. J.C.S., Dec.)— H. W. 


Ammonium carhonate-carhamate equiUbrium. C- 
Faurholt. Z. anorg. Chem., 1922, m, 132-134. 
A aEPLT to Wegsebeider’s theoretical paper (Z 
anorg. Chem., 1921, 121, 110). The author shays 
that his results for the above equilibrium (c/- 
1922, 292 a) are in fair agreement with those oa- 
tained by Burrows and Lewis and Fenton, tae 
disagreement between Wegseheider’s conclusiom 
and those of the present author is largely due m 
different values for the ionisation-constaat a 
carhamic acid. According to "Wegscheider 
acid is so weak that its ammonium salt is com- 
pletely hydrolysed in aqueous solution, whereas i 
author found by colorimetric estimation » 
hydrogen ions that the ammonium 
hydrolysed to any appreciable extent. — Vr- 1- 

Cttlcite and aragonite; SolubUitiet o/— -r- 

Backstriim. Med. K. Vetenskapsakad. Nobehas ., 
1922, 4 , [11], 1—11. ^ ^ . 

Thk solubilities of calcite in the form of 4ce 
spar and of synthetic aragonite in water m pr®*® , 
of carbon dioxide were determined at 9 , ^ , , 
35® C. As the point of equilibrium is 
either from the supersaturated or from *he “a 
saturated side, the reaction becomes very 


Vd.XU-.K®'**-! 


Cl. VlfL — class t CBBAHICS. 


897 4L 


..«>iallT in the case of calcite, but the following 

f,^ea in g- p. 1 . are probably accnrate to 0 - 1 % ; 
fttriires a r aso a n*>7aE ofto r» . 


rao St ’9®,' 0*"9^‘at 26®, and 0*766 at 36® c/; 
'?iCniteri-« “t 9°. !•“« 0-876. at 

^o“c. lie most probable value of the ^transition 


^^mneratnre, "calcniated from these figores, is 

0 (CA 1991* 317).-E. H. R. 

vntir lead Mitt; Conitituiion of . R. Weinland 

® and B Stroh. Ber., 1922, 55. 27(»-2718. 

Tns presence of polynuclear cations in several 
fnrnis has been established by preparative substitu- 
tion in the ease of lead salts. Thus, in the basic 
perchlorates 

(C10J„ 1-5H,0 and 

[kO--).]'®'’' 

the perchlorate residues could be replaced by other 
aeid radicles by double decomposition. 
lability of the metal-ol cations in aqueous solution 
is not comparable with that of the typical metallic 
ammines, since the above basic perchlorates are to 
some extent decomposed into new basic salts when 
their solutions are diluted. The presence of such 
lead-ol complexes in basic lead acetates has also 
been established by the substitution method in the 
case of the basic lead acetate of the German 
Pharmacopoeia V. j one such ion is identical . with 
that contained in the first perchlorate mentioned 
above. Lead acetate may be regarded as the acetate 
of a polynuclear lead acetate cation. In aqueous 
solutmn more than one such cation is undoubtedly 
present since the action of perchloric acid on lead 
acetate in neutral or acetic acid solution yields the 
perchlorates of four different acetate cations. 


power, but fractured surfaces cause the re-combina- 
tion or the atoms, and are strongly heated. — J. F. S. 

Sulphite liquors. Sieber. See Y. 

Decomposition of potassium ferricyanide in day~ 
light. Baudisch and Bass. See XXI. 

Sulphuric acid in presence of aluminium. Moser 
and Kohn. See XXIII. 

Patehts. 

Green chrome oxide; Process of making . 

A. L. D. d’Adrian. U.S.P. 1,429,912, 19.9.22, 
Appl., 5.11.21. 

Alkali chromate (100 pts.) is heated with 
ammonium suilphate (50 pts.) to 400° C. for from 
15 mins, to 2 hrs. The product is lixiviated with 
water to remove the soluble constituents. — T. A. S. 

Lithium and potassium [salts]; Process for extract- 
ing from lithium-potassium ores and also 

forming potassium alum from such ores. 6. E. 
Bailey and A. E. Sedgwick. U.S.P. 1,430,877, 
3.10.22. Appl., 14.2.21. 

LiTHIUM-POTASSrcM Ore is mixed with potassium 
sulphate and heated to a temperature not exceeding 
1500° F. (about 815° C.).— L. A. C. 

Hydrogen peroxide; Method of producing solutions 

containing . Deutsche Gold- und Sillmr- 

Scheideanstalt vorm. Roessler, and O. Lieh- 
kneciit. E.P. 186,871, 16.2.22. 

See G.P. 355,866 of 1916; J., 1922, 754 A. 

Separating hydrocarbon from aluminium chloride. 
U.S.P. 1,430,109. See IIa. 


Vin.-GLASS; CEBAMICS. 


Hare earths; Separation of by basic precipita- 

tion III. (^ntiiative separation of cerium 
froin the other earths. W. Prandtl and J . Loschl. 
Z. anorg. Chem., 1922, 122. 169—166. 

The separation is based on the fact that the oeric 
lydroxide is a weak base and its salts are largely 
hydrolysed. Cerous nitrate mixed with the nitrates 
:>f the other rare earths was oxidised by triammino- 
trinitrato-cobalt in acid solution and a quantitative 
nrecipitation of ceric hydroxide was obtained, 
Ce(NO,), + [Co(NO,),(NH,),] + 4H,0 = Ce(OH),+ 
Co(NO,),+3NHgNO,+HNO,. The formation of 
free acid prevents the precipitation of the other 
rare earths. — W. T. 


J?are earths; Separation of by precipita- 

tion. IV. W. Praidtl and J. Rauchenberger. 
Z. anorg. Chem., 1922. 122, 311 — 314. 

The influence of cadmium nitrate on the equi- 
libria between the nitiates of the rare earths and 
ammonia in ammonium nitrate solutions of various 
concentrations has been investigated. The con- 
ditions were the same as in previous investigations 
(J., 1922, 292 a). The presence of cadmium nitrate 
increased considerably the amount of rare earths, 
especially lanthanum, kept in solution, this in- 
crease being much more marked than in presence of 
zinc nitrate. — "W. T. 

Hydrogen gas; ^pon^nneous incandescence of 

^u6sfaficcs in atomic . R. W, Wood. Proc. 

Boy. Soc,, 1922, A 162. 1—9. 

MetaIaS, certain oxides, and other substances when 
introduced into a stream of atomic hydrogen are 
raised to incandescence, owing to the surface of the 
substance acting as a catalyst in bringing about the 
re^mbination of the atoms. Fire-wlished glass 
surface have a comnarativelv feeble catalysing 


Silica; Influence of heat on the microscopic proper- 
ties of in its different mineral forms. J. T. 

Robson. J. Amer. Ceram. Soc., 1922, 5, 670 — 674. 
Tub refractive indices of sand, quarts rock, chal- 
cedony and flint alone and when used in a porcelain 
body of the composition felspar 20%, kaolin 45%, 
silica 35%, were determined before and after bring 
to cone 13 and 14. Flint and chalcedony were 
transformed into cristobalite before sand and quartz 
rock, which appeared to alter at about the same 
temperature. — H. S. H. 

Porcelains; Talc as a flux for high-tension insulator 

. R. Twellfi, jun. J. Amer. Ceram. Soc., 

1922, 5, 675—634. 

A TYPICAL high-tension insulator body of the general 
formula 0’21 K^O, 10 A1^0„ 4'45 SiO, was used as 
a standard, the 'KjO being partially replaced by 
MgO and the EO content being varied between 0*14 
and O'W equivalent, talc being used as the source 
of magnesia. The bodies were fired to temperatures 
below cones 9 and 13 and were tested for absorption 
and transverse strength. The results at cone 10^ 
showed that a small addition of talc greatly 
decreased the percentage of felspar necessary for 
vitrification, but additional small amounts of talc 
had much less effect than the first sma4l addition. 
About 016 equivaliht of RO was needed for vitri- 
fication at this temperature when small percentoges 
of talc were used. The transverse strength in 
properly vitrified bodies was increased by the 
addition of MgO at the expense of K,0. Vitrified 
bodies of this general type show^ little impiov^ 
ment, if anv, over regular triaxial porcelain. It is 
suggested that the effect of replacing the felspar 
entirely, or almost entirely, by talc, and the use of 
hi^er temperatures to obtain vitrification should 
be tried. — H. S. H. 
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Ttrra eotta; Data on niseosity of Indiana clay *Up 

with eleetixdytet in regard to the catting of . 

H. E. Davis. J. Amer. Ceram. Soc.. 1922^ 5, 
702—712. 


Sxjps were prepared with Indiana clay, using as 
electrolytes sodium carbonate, sodium silicate, a 
mixture of sodium carbonate and silicate in equal 
proportions, gallic acid and tannic acid. The relative 
viscosities were determined with a flow viscometer 


and by measuring the thickness of wall oast in a 
given time. Sodium carbonate proved the ni^t 
suitable electrolyte. It produced maximum fluidity 
in the slip, which did not settle out heavily, and on 
casting produced a uniformily thicker wall than that 
obtained by using other electrolytes. Tannic *<210 
w;a8 very satisfactory, but so much was required 
that its use was not commercially practicable. 

— H. S. H. 


Enamels; Wet process for east iron, R. R. 

Danielson and H. P. Reinecker. J. Amer. 
Ceram. Soc., 1922, 5, 647 — 669. 


process is completed. An apparatus is described 
tor ascertaining tiie time 01 relaxation of a sub- 
stance maintained under stress a de^ite amount 
means being provided for adding additional street 
{Cf. J., 1921, 468n.>— H. 8. H. 

Glas»4^ank furnace. J. B. Hurley. U.g P 

1,390,614, 13.9.21. Appl., 15.6.20. 

Thb walls of a ^ass-tank furnace are composed of 
tanks containing water. The inner walls of the 
tank are lined with fibrous material (wood) 
spaced from the walls by means of corrugated wire 
mesh >>r the like, and the space so formed between 
the lini.ng and the wall communicates by suitable 
openings with the interior of the tank. With this 
arrangeme-nt there is a continuous circulation of 
water from the interior of the tank through the 
space between the walls and the wooden lining, and 
the latter is protected against the action of the 
heat of the furnace. — A. C. 

Glass; Erocess of^ and mixture for making — 
A. L. D. d’ Adrian. TJ.S.P. 1,430,725, 3.10.22! 


The effect of varying composition and treatment 
on wet process enamels for cast iron has been 
studied, compositions used in dry process enamel- 
ling having served as the basis for the work. 
Sintering of most ground coat frits was found 
desirable in order to obtain the beat adherence to 
the castings. Clay gave the best results as a mill 
addition ror the ground coats, flint and felspar 
being less satisfactory. Excessive additions of inay 
or flint produced flaking, while felspar tended to 
develop blistering. About 15% of clay or 10% each 
of clay and flint are recommended for miR additions 
for the ground coats. Excessive additions of any 
one flux were not desirable and the best results 
were obtained when sodium, lead, and boric oxides 
were combined in more or less dennite proportions. 
Sodium oxide in excess of about 10% geve rise to 
blistering. Boric oxide increased the firing range 
of the ground coats and was preferable to lead oxide 
on that account, although it tended to promote 
crawling of ground coats high^ in boric oxide if they 
were applied somewhat heavily. The composition 
of the best ground coats developed are given. 
Cover enamels were smelted in the usual way. The 
mill additions consisted of 5% of clay, 8% of tin 
oxide, 45% of water, all based on the weight of the 
dry frit. For the best results the wver enamel 
must be adapted to the ground coat in refractori- 
ness. Boric acid increased the firing range of the 
enamels but tended to promote crawling, although 
this was less pronouno^ in the case of the more 
fusible compositions. Boric oxide improved the 
opacity when substituted for such fluxes as sodium 
and lead oxides. Cryolite increased the opacity but 
additions above 10%, based on the melted weight, 
tended to promote crawling. The compositions of 
the best cover enamels developed are given. 


Patents, 

Annealing Iglass, porcelain, metals'}, and apparatus 
used therein, A. Hilgcr, 'Ltd., and F. Twyman. 
E.P. 186,160, 21.6. and 14.11.21. 

A PROCESS of annealing depending on the deforma- 
tion of a rod of the substance^ be annealed when 
maintained under stress has been described (E.P . 
114,183; J., 1918, 242 a). The time of relaxation 
of a substance is determined by subjecting a piece 
of tbe same substance as that to be annealed to 
beat, maintaining the piece under sufficient stioBs 
to dteform it a determined amount, and either 
periodically removing the stress or applydng^ a 
further strem tending to increase the deformation 
so that the pieee ceases to support the stress at any 
deiSired degree of annealing before the annealing 


Appl., 21.7.21. 

A DROMINB salt is added to the mixture usual]; 
employed for making glass. — J. S. G. T. 

Plastic moulding material Iclay}; Process of pre- 
paring . O. Gerlach and C. B. Lihme, Assrs, 

to The Industrial Research Laboratories. U.8.P 
1,390,435, 13.9.21. Appl., 15-12.17. 

Thb necessity for ^eing clay mixtures, in order 
to attain tbe requisite plasticity, prior to moulding, 
is obviated by addition of sulpbite-cellulose waste 
lic;|uor to the mixture. The tendency of the plastic 
mixture to tear or break when being forced into the 
mould, owing to adhesion to parts of the moulding 
apparatus, is overcome by addition of a small quan- 
tity of ground petroleum coke to the clay mixture. 


Metallic Izirconium} oxide; Article of fused — 
and process of producing the same. A. L. T, 
d’Adrian, Assr. to A. L. Duval d' Adrian Chemical 
Co. U S.P. 1,430,724, 3.10.22. Appl., 25.2.21. 
Fused zirconium oxide is ground, mixed with a 
suitable binder, and moulded to shape. The 
moulded article is heated to a dull red heat between 
spaced carbon electrodes, and finally to a tempera- 
ture of about 2500® C. by passing current through 
it, whereby tbe particles of oxide become fused 
together.—^. S. G. T. 

Kiln for burning refractory briefcs (^silica etc.), 
particuXarly those with a lime bond. H. Koppert. 
G.P. 356,037, 6.7.21. Addn. to 347,672. 

In a kiln of the type described in the principal 
patent (J., 1922, 548 a), the firing chamber is 
operated on the intermittent principle and the pr^ 
heating and cooling chambers continuously. The 
] preheating and cooling chambers slope down 

I towarfs the cool ends so that by means of the 
natural upward draught the air and the waste gases 
form layers of uniformly decreasing temperatu^. 
The heating and cooling processes are thus coo* 
pletely under control andf a high degree of eihcie cj 
IS obtained. — G. F. M. 


Sheet glass; Apparatus for drawing - — •• 
Mellersh-Jackson. From Libbey-Owens 
Glass Co. E.P. 186,479, 28.7.21. 


W. J- 

Sheet 
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DL-MIILDIHG HATEBIAi;i. 


FATEIITg. 

iM.ryreanaiion of vood. Soc. de Recherches et de 
^ ■Parfeetionnements IndustrieJs. E.P. (a) 168,048, 
M 7 21, and (b) 179,129, 27.7.21. Conv., 20.8.20 
and 19.4.21. 

/ \ mixing an ionised non^colloidal solution with 
the emulsion to be injected into wood for its pre- 
servation, a state of deferred precipitation of the 
antiseptic from the emulsion is obtained, (b) The 
degree to which precipitation of the antiseptic is 
retarded is regulated by varying the quantity and 
concentration of the ionised solution.— J. B. P. 


Brtf is ■ ProeesJ for making and their producta. 

£ y Homande*. U.S.P. 1,430,991, 3.10.22. 


Appl., 27.9.20. 


Cbmbnt, fine gravel or sand, and coal scoria are 
added to a pasty mixture of quicklime and an 
astringent solution, and the mixtore finedy 
pulverised, moulded to shape, and dried. 


Asphalt or like hydrocarbonaeeoua material; Fire- 

resisting . J. H. Young, and H. H. 

Eobertson Co. E.P. 186,861, 6.12.21. 

SsB U.S.P. 1,398,991 of 1921 j J., 1922, 48 a. 


Insvlating and building material, and method of 
produting same. T. A. Eklund and C. G. Lofve- 
berg. U.S.P. 1,392,127, 27:9.21. Appl., 11.3.20. 
SiB E.P. 140,431 and 142,111 of 1920 j J., 1921, 149 a. 


Point for uae with magnesium oxychloride cements. 
E.P. 186,231. See XIII. 


X.-liETALS: METALLUBGY. INaUDING 
ELGCTBO'METALLOBGY. 

Iron-hearing materials; Sintering , R. L. 

Lloyd. Min, and Met., Oct., 1922, 17—19, 

Ibon blast-furnace flue dust, owing to its carbon 
content, on sintering in a Dwight-Lloyd furnace 
usually gives sinter of a very go^ quality; but if 
the Carlin (coke) content is too high the sinter 
becomes very friable. The furnace works at its 
maximum capacity and the product is strongest 
and most massive when the fines contain 3% of 
coke; dust containing larger percentages should be 
mixed with pyrites cinders or fine ores to reduce 
the carbon to 8% For fine iron-ore concentrates 
from 8 to 3% of coke fines is sufficient according 
to whether the ore is magnetic or non-magnetic. 
The product in aU cases is a coke-like mass of 
ferrosoferric oxide, Fe^O^, which is exceedingly 
porous and eminently suitable for blast-furnace 
work, being very <juickly and smoothly reduced by 
the gases; in addition practically all the sulphur 
in the ore is removed in the process, — A. R. P. 

Cast-iron; Modification of by heat treatment. 

J, Durand. Comptes rend., 1922, 175, 622 — 524. 
An attempt to determine the conditions which cause 
the increase in volume of castings and to estimate 
the degree of importance of the various factors 
affecting it. The experiments were carried out by 
means of a dilatometer and the samples used 
measured 60 mm. in len^h and 8 mm. in diameter. 
A diagram is given which shows the growth of a 
specimen of known composition whi^ was sub- 
bo 5 cycles of temperature change (between 
w0° and 900® C.), and the author points out its 
with the results obtain^ by Charpy 
Chim. de France, May 10, 19081. The increase 
tecomes smaller on each successive heating, ^ the 
amount of free graphite deposited, which is the 


cause of the increase* in volume, has increased at 
each stage. As the growth varies inversely with 
the rate ^ of heating and directly as the silicon 
content, it is only of importanoe when the silicon 
is high and the casting is heated slowly. It follows 
that stresses will be set up in the material if the 
temperature varies from one point to another 
during heating. — H. J. £. 

Graphitisation in a carbon tool steel. H. S. 
Rawdon and S. Epstein. Chem. and Met. Ene 
1922, 27, 650—651. 

A PBCULiAB type of black fracture in an annealed 
tool steel (cf. Green, J.. 1922, 713 a) was examined. 
Three distinct zones, a light-coloured casing, a black 
interior, and a li^t-coloured pencil of material 
at the axis were evident even in the sawn face of 
the bar. Under progressive hardening treatments, 
the iight-coloured layer showed a martensitic struc- 
ture, and globular cementite, which later dissolved 
in the matrix. In the dark-coloured area, each 
black spot acted as the centre for the formation 
of martensite in the ferrite matrix, and after severe 
treatment the black nuclei (graphite?) persisted. 
A troostitic structure was shown in the centre 
portion after mild hardening, changing to martens- 
ite under more severe conditions. In the initial 
state of the material all the carbon in the black 
zone was in the graphitic form, and no other 
feature of composition pointed to the unusual 
behaviour of the specimen. — C. A. K. 

Alloys of electrolytic iron with carbon and man- 
ganese; Preparation and mechanical properties 

of vacuum-fused . R. P. Neville and J. R. 

Cain. Trans. Aroer. Electrochem. Soc., 1922, 
203—218. [Advance copy.] 

Aixoys containing 0 — 1*6% C and 0 — 1*6% Mn 
were prepared from electrolytic iron W melting in 
a magnesia crucible in vacuo. The ultimate 
strength was increased by carbon up to 1 % but not 
uniformly with the carbon content. The presence 
of manganese in the carbon steels increased the 
strength. The addition of carbon rapidly and pro- 
gressively decreased the reduction in area and 
elongation to a value little above zero when the 
carbon content was 1^, but the value of the pro- 
portional limit was influenced to a less degree. 
Manganese bad only a slight effect on the pro- 
perties of iron in the absence of carbon, but the 
effects of manganese and carbon were each in- 
fluenced by the presence of the other. The first 
addition of manganese served to deoxidise the 
metal, forming oxides which separated the grains 
and tended to decrease the strength.-^. A. K. 

Blister copper bars and pigs; Tl'ofer tn . A. R. 

Ledoux. Min. and ^tet., Oct., 1922, 7 — 9. 

Tub upper surface of pigs of blister copper is 
generally very porous, and attention is drawn to 
the possibility of shipments that have been exposed 
to rain containing considerable quantities of water 
which does not dry out after exposure to sun. In 
some shipments examined, the water content 
amounted to between 4 and 16 lb. per ton. The 
moisture content of a shipment is determined by 
drying a selected number of bars at 300® — 600® F. 
(1^® — 315® C.), in a small gas- or oil-fired furnace. 

—A. R. P. 

Copper-nickel ores of the Itustenhurg district 
{South 4/rtGa). J. A. Ortlepp. J. Chem. Met. 
Soc., S. Afr., 1922, 23. 23—31. 

MicBOscoFicAL examination and photomicrographs 
of polished specimens showed the ore to have been 
formed by magmatic differentiation, and to be com- 
posed of pyrrhotite, pentlandite, chalcopyrite, 
maucherite, an unidentified mineral, and a 
pyroxene gangue. Tests on ore containing 3*7% of 
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nickel, 0*48% of copper, 26% of sulphur, and 89% 
of iron, showed that physical anetboos of concentre* 
tion, including magnet concentration and flota* 
tion. are unsuitable, hut concentration of nickel in 
the torm of matte is economically poGsible.— J. B. P. 

i/eod blasf-/wnioc«; Potodered coal in the . 

E. H. Hamilton. Min. and Met., Oct., 1922, 
25—27. 

The working of a lead blaat-furnace fired by means 
of powdered coal fed through the tuyeres has been 
esamined, and tables are given showing the heat 
distribution and output of metal and matte com* 
pared with the ordinary method of working. While 
the new process of firing slows down the ou^ut by 
about 8%, a greater recovery of metal is effected, 
together with a dight saving of fuel. — A. R. P. 

Metals; Action of nitric acid on , and an 

example of a periodic reaction. Catalysis. XIV. 
B. C. Banerji and N. R. Dhar. Z. anorg. Ohem., 
1922, 122, 78—80. 

Thb rate of soHution of copper, silver^ lead, nickel, 
brass, mint silver, and of copper-nickel alloy in 
nitric acid in the presence of various salts was 
studied- The rate was found by direct weighing of 
the strip of metal or alloy before and after immer- 
sion in the acid. Ferrous salts acted as catalysts 
in all cases; this is explained by the fact that 
nitrous acid is formed by the action of nitric acid 
on ferrous salts, and the solution of metals is 
accelerated by nitrous acid. Ferric salts also act as 
catalysts, as a result of reduction to ferrous salts 
by the action of such metals as copper, sttver, etc. 
Oxidising agents, such as potassium permanganate 
and chlorate, act as negative catalysts, because they 
prevent the formation of nitrous acid. The action 
of nitric acid on a 50% alloy of nickel and copper 
takes place in reaction periods of diminishing 
lengths, each followed by a period of no rewtmn. 

MetaJlie bodies formed from powdery inaterioX by 
pressure or sintering and not previoushj subjected 

to cold work; Grain growth in . F. 

•Sauerwald. Z, anorg. Chem., 1922, 122. 277—294. 
Thb application of pressure did not increase the 
size of the grains, but with increasing temperature 
an increase in the size of the grains was observed in 
the cases of iron, nickel, cobalt, tun^ten, and 
copper. There was a limit of temperature, which 
could be determined within 100^ C., beyond which 
further increase in temperature resulted in a rapid 
increase in the size of the grains. This limiting 
temperature is independent of the pressure appli^ 
in compressing the metal and has a characteristic 
value for each metail. Increase in the size of gTOins 
was not observed in the case of zinc and aluminium. 
These results are discussed in ^ the light of 
Taramann^s theory of crystallisation (Z, anorg. 
Chem., 1920, 113. 163).— W. T. 

Gold solidified from the melf; SecrystaUisation of 

Dure, mechanically unworked . W. Fraenkel. 

Z. anorg. Chem., 1922, 122, 295—298. 

PuBE mechanically unworked gold showed no change 
in size or form of crystals on heating to 1000® — 
1046® C. The purity of the metal, however, was not 
of such a high degree that the powibility of the 
crystallites being surrounded by thin films of im- 
purity ie exclud^ {cf. Tammann, Z. anorg, Chem., 
1920, 113, 163).— W. T. 

SUieon; Modifications of . Silicon from copper 

sUicide. W. Manchot and H. Funk, Z. anorg. 
Chem., 1922, 122, 22—26. 

Sfbciicens of silicon obtained from copper silicide 
reguliis were similar to those obtained from alu- 
minium and silver reguli (cf, J., 1922, 251 a). Con- 


ditions which favour t|ie f<Hmation of oryataUice 
silicon gave a form which reacted hut alowly with 
hydrofluoric acid. Crystalline silicon very soluble 
in this acid could not be obtained. — ^W. T. 

Tungsten; Attempts to decompose at high 

temperatures, G. L. Wendt and C. E. Irion 
J. Amer. Chem. S^., 1922, 44 , 1887—1^4. 

When tungsten wires. 4 cm. long and 0*035 uu]} 
diam., are exploded at a temperature of 20,000® G 
by discharging a condenser at 30,000 — 45,000 volti 
through them (cf. Anderson, Astrophys. J-., 19 ^ 
51, 37 — 48), either in a vacuum or in an atmosphere 
of carbon dioxide, the metal is entirely dissipated 
no smoke, dust, or residue being found after the 
explosion. Abundant quantities of gas are pro- 
duced, and this gives a spectrum showing the yeUow 
helium line and several other unidentified lines but 
no hydrogen lines. The volume of gas unabsorbable 
by potassium hydroxide produced from 0*713 mg. 
of tungsten varied between 3‘62 and 0*30 c.c. Had 
the tun^ten been converted entirely into helium 
the volume of gas wouSd have been 4‘0 c.c. — J. F. 8, 

Hardness of solid substances. Reis and Zimmer' 
mann. See 1. 

Patents. 

Puddling [_iron; Furnace for and] orf of . H.D 

Hibbard. E.P. 179,888, 26.9.21. Conv., 11.5.21. 
A FDDDLiNQ fumace consists of a cylindrical re- 
action vessel, lined with neutral or basic bricki, 
mounted on hollow trunnions, and provided with 
an interior longitudinal dam, a movable block, 
having a passage through which fuel is charged ta 
the furnace, near to one trunnion, and a smoke 
stack near the other. The furnace is coupled to e 
reversible motor for imparting an oecillatory moTc- 
ment by devices that allow of exact control. The 
furnace is ebarg^ with pig iron and an oxidising 
agent, e.p., ferric oxide, and the molten charge is 
vigorously oscillated so that it flows back and forth 
over the dam, thereby ensuring efficient rnisic^. 
When the iron has balled together, the first slag is 
tapped and a second charge of oxidising agest 
together with fluxes, e.p., silica or fluorspar, is 
introduced. After tapping the second slag the 
ball is worked into a symmetrical form by dis- 
engaging the reversing gear of the motor and 
operating control levers in such a way that the 
ball is rolled between the dam and the discharging 
door. — ^A. R. P. 

Iron deposits; Process for the production of elecfro 

lytie . M. Schlotter. Q.P. 305,156, 4.8.17, 

By using ferrous percMorate instead of ferrous 
chloride aa electrolyte, a deposit of iron is obtained 
which, even under strong magnification, shows no 
crystalline structure, and is tnerefore suitable for 
galvano-plasiic reproductions. — A. R. P. 

Steel; Method of manufacturing . ^ 

Beneker, Assr. to F. F. McIntosh and W. B' 
SkinMe. U.S.P. 1,431,621, 10.10.22. Appl., 13.21. 

Steel containing not more than. 0*36% C 
I less than 1% Mn is prepared by adding to a bata 
of molten steel covered with a slag high in lo^^* 
ganese oxide, sufficient of a silico-manganese 
to reduce the desired quantity of manganese fro® 
the slag while, at the same time, oxidising an 
slagging the silicon. — A. R. P. 

Metals [e.p., iron"]; Production of glossy metallic 

coatings (e.g., of zinc] on . A. Classen- 

E.P. 186,4OT, 14.7.21. 

Glossy metallic coatings, which do not reqs>f^ 
polishing, may be electrolytically^ deposited ^ 
metals from plating baths containing organic 
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inorgsnic ooUoida or substances producing them, 
toge^er witb hrdrt^en peroxide or its deriTatires, 
as per-acios, per-salts, or organic substitution 
products, capable of preventing the generation of 
bvdrogen from the cathode, and not powerful 
enou^ to decompose the colloids. Thus, a bath for 
aalv^iwg iton consists of 10 h^of sine sulphate, 
^ kg. of ammonium sulphate, c.c. of sulphuric 

acid, 100—1120 g. of alum, starch, albumin, or 
gelatin, and 120 g. of potassium persulphate per 
100 )., and is operated at a current density of 
5 amps, per sq. dm. at 3 volts. Deposits from this 
bath are characterised by a high density, brilliant 
' istre, and great durability. — A. R. P. 

'ooosr alloyt: Treatment of . Isabellen-Hutte 

Ge 5 .m.b.H. E.P. 101,637, 9.4.21. Conv., 10.4.20. 
'as mechanical properties of copper alloys contein- 
Qg manganese, aluminium, zinc, tin, or silicon 
aay be improved by annealing the alloy below red 
[eat. The hardness and elastic limit of most copper 
[Hoys are increas^ by this treatment. In certain 
asea the alloys are heated to a temperature almve 
C. depending on the particular composition, 
ooled, and reheated. The presence of other metals 
n the alloy affects only the temperature of treat- 
sent. — C. A. R. 


lower; Procest of and apparatui for precipitating 

from solutioni. P. S. Adams. D.S.P. 

1,430,140, 26.9.22. Appl., 20.7.20. 

ScLPHXTB dioxide is passed repeatedly through the 
idlution to precipitate the copper. — C. A. K. 


Ifoanesitinv foil; Method of manufacturing . 

W. Boehm. E.P. 186,253, 19.9.21. 

The metal is heated to a temperature just telow its 
melting point previous to rolling. — A. R. P. 


Platinum and timilar metale; Extraction of — — 
from their sands and ores. R. Thayer. U.B.P. 
1,429,878, 19.9.22. Appl., 23.1.20. 

SuFEnHEATKD steam is passed through a mass of 
finely-divided ore maintained at a temperature 
below the melting point of the constituent metals, 
which are recovered from the collected fume. 

— C- A. E. 

Alloy for repair purposei. P. O. Melton. U.S.P. 

1,429,959, 26.9.22. Appl., 6.9.21. 

An alloy for repair work contains Zu 11 oz., 
Pb lb., Sn li lb., and Cu 1 oz,— C. A. K. 


Zinc; Extraction of — 
ing lead and zinc'L . . 

G. BatteHe, U.S.P. 1,430,269, 26 9.22. 
17.8,21. 


- {from materials contain- 
■VV. G. Waring, Assr. to 
Appl., 


The process of separating zinc from materials 
taining lead and zinc by extraction with a hot 
solution of ammonium sulphate, with subsequent 
crystallisation of zinc sulphate, is supplemented by 
treating the separated zinc salt with ammonium 
carbonate, whereby zinc carbonate and ammonium 
sulphate are formed. — C. A. K. 


Chloridisina process and apparatus. F. S. 

Assr. to Niagara Alkali Oo. U.S.P. 1,430,454, 

26.9.22. Appl., 27.12.20. 

Htdbogbn and chlorine are burned together in 
proximity to the heated material to bo chlOTidwed. 


^'reciou* metals; Cyanide process for 

of . D. "l. H. Forbes, U.S.P. 1,430,635, 

3.10.22. Appl., 3.4.22. 

Small quantities of dry sodium peraide are 
jected below the surfa^ of a mixture of comminutea 
and cyanide solution. — A. M. 


Vanadium; Process of recovering . K. B. 

Thews, Assr. to Colorado Vana^um Corp. U.S.P. 

1,430,864, 3.10.22. Appl., 29.10.20. 

VANAnitTM is precipitated as calcium vanadate ^ 
the addition of a soluble calcinm salt to an acid 
solution of soluble vanadates contaminate with 
iron or aluminium compounds. — A. B. P. 


Ores; Electric furnace for treating . A. 

Oounaa. U.S.P. 1,430,948, 3.10.22. Appl., 21.8.20. 
An electric furnace for treating ores consists of a 
rectangular chamber provided with a central 
hopi^r and a series of inclined electrodes on either 
side thereof, together with a return electrode 
forming part of the hearth of the furnace and 
arranged directly below the hopper. — ^Ai. B. P. 


Ores; Method and means for reducing tn 

electric blast furnaces. E. Fornander. U.S.P. 
1,430,971, 3.10.22. Appl., 14.4.22. 

The furnace consists of a reducing shaft opening out 
at the bottom into a melting chamber witn a conical 
hearth. The ore and fluxes are charged into the shaft 
and gradually descend into the chamber, where a 
supply of reducing material is introduced in such a 
way that it forms a covering layer on the sloping 
walls of the chamber and leaves a free space between 
itself and the roof. A portion of the gases evolved 
from the reduction is removed from the shaft and 

E nmped back through the reducing layer into the 
eart of the charge, which is maintained at a 
suitable temperature by means of an arc. — A. R. P. 

Tungsten ores; Method of treating tin^hearing . 

F. M. Eiecket, Assr. to Electro Metallurgical Co. 
U.S.P. 1,431,559, 10.10.22. Appl., 26.5.20. 
Tm-BBAXiNG wolframite or^ are ground and roasted, 
and treated with an alkaline solvent to extract the 
tungsten as alkali tungstate. — A. R. P. 

Alloy. J. O. Whiteley, Assr. to The Dentists* 
Supply Co. U.S.P. 1,431,713, 10.10.22. Appl., 
29.6.20. 

A golp-platinum alloy containing 20 — 35% Au is 
claimed. — A. R. P. 


Metals; Process for the separation and purification 
of by treatment with gases. L. Schertel and 

H. Arnold. G.P. 357,448, 31.5.19. 

The molten metal mixture is treated with gases or 
vapours that form salt-like compounds with one of 
the metals, the quantity of gas or vapour used being 
in stoichiometric relation to the amount of that 
metal present. The charge is kept at a sufficiently 
high temperature to melt the salt formed, which 
then acts as a protective coating to the metal from 
the excess of gas. In this way a very complete pun- 
ficatioD is effected without serious loss of metal. 

— ^A, R. P. 

Ferrochromium alloys; Manufacture of . W. B. 
Ballantine. U.S.P. 1,430,878, 3.10.22. Appl., 
2 2 22 

Se* E.P. 179,992 of 1921 ; J., 1922, 554 A. 

Copper; Process for obtaining the from lyes 

resulting from the treatment of cupriferous 
pyrites. H. P. Soulie-Cottineau. U.S.P. 

I, 431,130, 3.10.22. Appl., 5,4.20. 

See E.P. 141,290 of 1919; J., 1920, 414 a. _ 

Metals; Coating of — with a lo^S 

fusing povnt, H. G. Grinlinton, U.S.P. 1,431,395, 

10.10.22. Appl., 14.6.20. 

See E.P. 146,830 of 1920; J.. 1921, 776 A. 

Ores or the like; Smelting . D. H. Diehl. 

O.S.P. 1,431,877, 10.10.22. Appl., 6.8.20. 

See E.P. 170,100 of 1920; J., 1921, 854 a. 
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S#e«l ingoU and. method of aiwl apparatiu for pro. 
dvcing [ea*<ma] aanfe. V*Uey Mrald And iron 
Corp., Assees. of J. E. Perry. E.P. 171,352, 
18A.21. Conv,, 11.11.20. 

Melting pot. U.S.P. 1,423,501. See I. 

Tungsten. E.P. 186,497. Se« He. 

Annealing. E.P. 186,160. -See VIII. 

XL— ELECTBO-CHEMISTDY. 

Patents. 

Electric gas-generator. R.Rosner. TT.S. P.1,390,646, 
13.9.21. Appl., 28.1.21. 

The patent relates principally to means for regu- 
lating the admission of air to t^ apparatus 
described in U.S.P. 1.374,237 (J.. 1922, 380 a). 

Promoting chemical reactions between gases; 

Method of and apparatus for -. S. Ruben. 

U.S.P. 1,431,047, 3.10.22. Appl., 16.4.20. 

A HIGH-EREQTJENCT Current is passed through a con- 
ducting liquid in which the reacting gages are 
brought into contact with one another. — J. S. u. 1. 

[Elecftie induction] furnace linings; Method of 

preparing . M. Unger, Assr. to Gener^ 

Elertric Co. U.S.P. 1,429,909, 19.9.22. Appl., 
13.10.20. 

An induction furnace is started by placing in the 
heating space a number of closed conductors, 
melting respectively at different temperature. 

A heating current is then induced therein of sum- 
cient power to melt the conductors sncc^s^ely. 

Electric furnace. E. A. Hau^ Assr. to Pittsburgh 
Engineering Works. U.S.P. 1,4^,987, 3.10.22. 
Appl., 27.3.20, 

The electrically-conducting bottom of an electric 
furnace is corinected with one end of the secondary 
winding of a transformer. A switch is arranged 
to connect selectively any one of a number of 
tappings on the secondary winding with an arcing 
electrode in circuit with an adjustable reactance. 

— J. 8. O. T. 

Electric furnace. I. Rennerfelt. U.S.P, 1,431,424, 
10.10.22. Appl., 10.8.21. 

An electrode projects downwards from the furnace 
roof so that its end is close to a mass of carbonaceous 
powder placed upon a central hearth, which is sur- 
rounded by a rotary annular hearth. — J. 8. G. T. 

Electric resistance heater. H. G. Lemoine. U.S.P. 

1,431,825, 10.10.22. Appl., 18.7.21. 

A ACETAL of the tungsten group is embedded in a 
refractory mass consisting of a mixture of an oxide 
of the zirconium group and magnesia. — J. B. G. T. 

Dry cells; Manufacture of . H. de Olaneta, 

Assr. to Winchester Repeating Arms Co. 
U.S.P. 1,430,726, 3.10.22. Appl., 24.2.20. 
Akcovebed manganese dioxide employed as the 
depolariser in a primary cell is leached with a 
neutral ijplution- of the electrolyte used in the cell, 
prior to assmnhling the cell. — J. S. G. T. 

Electrolytic cell. E. A. Le Sueur. U.S.P. 1,431,014, 
3.10.22. Appl., 23.10.20. 

The bottom of an electrolytic cell, serving ns 
cathode, is provided with one or more oondueting 
projection wh^b may take the form of annuli 
surrounding the anode. — ^B. M. V. 


tanks Ifor electrolytic 

u.s.r ■ ■■■ 


l.P. 1,431,( 


Agitating apparatus for 
cells]. T. H. Mumford, jun. 

3.10.22. Appl., 2.3.21. 

The electrolyte is delivered under pressure throng); 
openings or jets in pipes which can he reciprocate^ 
within the tank or cell. — B. M. V. 

Electrolytic apparatus. H. Y. Ea^e. U.S.P, 

1,431,574, 10.10.22. Appl., 12.11.20. 
Electeolytb flows continuously through a tank in 
which a number of groups of elewtrodes, each com- 
prising anodes and catnodes, is arrang^, each 
group of anodes receiving current from a different 
conductor. —J. 8. G. T. 

Electrolysis; Art of . C. G. Spencer. U.S.P, 

1,431,602, 10.10.22. Appl., 15.1.21. 

The intake of a gas washer is connected with an 
electrolyser, and porous mineral matter is inter 
posed between the intake and outlet of the washer, 

— J . S. G. T. 

Induction [electric] furnace. W. Rohn. U.S.P 
1,431,686, 10.10.22. Appl., 21.12.20. 

See E.P. 163,276 of 1920; J., 1922, 179 a. 

Utilising surplus electric power for preparing pea 
fuel. E.P. 186,137. See IIa. 

Electrical dehydration of emulsions. U.S.P 


1,430,245-6, 

IlA. 


1,430,294^, and 1,430,301-2. Se 


Metallised paper. E.P. 186,363. SeeV. 


XIL-FATS! OILS; WAXES. 

Oils and fats from the seeds of Indian forest tree 
M. G. Rau and J. L. Simonsen. Indian Fore 
Records, 1922, 9 . Part III. 15 pages. 

The seeds of Chloroxylon Swietenia yield 16% ot 
non-drying oil consisting of glycerides of steari 
palmitic, myristic, oleic, and linolenic acids. The 
seeds of CalophyUum IVtghtianum yield 34% oi an 
oil closely resembling that obtained from the mil 
of C. inophyllum. and containing about 10% of 
resin, and glycerides of stearic, palmitic, oleic, and 
linolic acids. The seeds of Mimusops Elengi yield^ 
16% of oil consisting of glycerides of steaiic, 
palmitic, and oleic acids, and of an nnidentifi^ 
saturated acid which was possibly behenic acid. 
The sei^s of Shorea robusta yield 16'4% of a fat 
resembling Borneo tallow and consis^ng of 
glycerides of stearic and c/leic acids, uarcinw 
Cambogia seeds yield 31% of a tat resembling the 
fats from the other species of Garcinia, which shoulo 
prove an excellent edible fat. It consists of 
glycerides of stearic and oleic acids. — H. C. R. 

Liver oil; Sulphuric acid reaction for — -. H- D 
Richmond and E. H. England. AnaJlyst, la i 
47 , 431. 

Constant results were obtained in testing li™ 
oil by the dilution method (Drummond and 
J., 1922, 718 a) by adding 1 c.c. of the cod limr oU 
to 10 c.c. of Uquid paraffin B.P., mixing, and traifr 
ferring 10 drops of this to a white 
adding 1 drop of sulphuric acid (B.P.) 
with a rfass rod. If a transient purplish co» 
developed, liquid paraffin was added m 
quantities of 6 c.c. until no purple colour was 8 
and the dilution at which a faint transient P P 
colour was seen was recorded. If no purple 
seen, suecessive additions of 1 c.c., 1 C;®-' 
and 5 c.c. of cod liver oil were S i 

were unable to obtein good rosutts when msm» 
liquid paraffin petroleum spm* w ’r R 
mended by Drummond and Watson. — D. " 
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figpoer: Aciion of in promoting the activity of 

^ n^kel catalyst [in hydrogenation of oil^. E. F. 
Armstrong and T. P. Hilditch. Proc. Hoy. Soc., 
1922j h I#2t 27 — 32. 

A coFFEB-BiCEEn Catalyst may be prodoced in 
hydrogen when mixed compounds of copper and 
nickel distributed on suitable carriers are heated to 
180° C., whereas nickel compounds alone under such 
Minditions are not reduced by hydrogen be4ow 
300 ° C. and not rapidly below 350° — fiK)° C. For the 
reduction of nickel at this low temperature an 
intimate mixture of the copper and nickel com- 
pounds must be used, which must be more intimate 
than can be obtained by mechanical mixing. Co- 
nrecipitation is not always sufficient to obtain the 
desired degree of intimacy, for a comparison of the 
activity of the catalysts with the nature of the 
nickel cupric carbonates from which they are pro- 
duced shows that both the nickel and the copper 
must be in the same complex molecule to obtain any 
marked degree of catalytic activity. It is suggested 
hat the necessary local heat to provide a sufficiently 
igh temperature for the reduction of the nickel is 
urnished by the reduction of the coppwr, provided 
he latter is in sufficiently close proximity to the 
lickel. — J. F. S. 

Japanese tung oil. Gardner and Reilly. See XIII. 
drying of fatty oils. Slansky. See XIII. 

Jufter. Fascetti. See XIXa. 

Patents. 

Joconut butter: Process for the extraction of . 

E. E. B. Gaudart. U.8.P. 1,431,619, 10.10.22. 
Appl., 10.9.18. 

iEE E.P. 117,819 of 1918 ; J., 1919, 155 A. 

Soap: Apparatus for moulding . American 

Cotton Oil Co., Assess, of C. 0. Phillips. E.P. 
164,341, 6.6.21. Conv., 5.6.20. 

Increasing the consistency of oils. E.P. 185,782. 
See llA. 

Antiseptic soap. E.P. 186,078. See XlXn. 


mi.-PAINTS : PIGMENTS ; VARNISHES ; 
BESINS. 

Befleciion factors of industrial paints and pig~ 
ments. H. A. Gardner. Giro. 133, U.S. Paint 
Manufacturers’ Assoc., Sept., 1921. 8 pp. (C/. 
J., 1916, 263.) 

The previously recorded figure of 0*88 for the 
reflecting power of the magnesium carbonate 
adopted as a standard has been found to be low, 
recent measurement having given a value of 0 98. 
Examination of some panels of tinted and shaded 
fiat wall lithoponc paints after storage for five years 
in the dark showed no falling off in reflecting power 
in the case of light green, yellow, and terra-cotta 
tints, and an increase in the case of light buff: 
light cream, light pink, and light blue had suffered 
loss, but dark blue and dark green had lost 
of their original values. Very little loss also 
»as recorded on certain industrial white paints, 
iny loss being attributed to the well-known yellow- 
ing which develops on storage in the dark. Light 
ind medium grey paints showed an increase in 
feflecting value attributed to sli^t fading of the 
^ints. Amoug modem industrial white paiots 
^^^®iined in May, 1921, one specimen showed a 
•eflecting value of 82%, calculated on the corrected 
JasiSj thus showing a marked improvement on com- 
J 0^ earlier manufacture. A laboratory 

method of obtaining comparative reflecting powers 


consists in applying two coats (rf constaJit wei^ift 
of flat paint of uniform composition to white bond 
paper, the m^ium used being an ethyl acetate 
solution of nitrocellulose plasticised with castor 
oil. When such paints are appli^ to ^ass plates 
in place of paper and the coatings are viewed on 
black and white backgrounds respectively, figures 
are obtained showing both reflecting values and 
relative opacities. The coefficient of reflection 
modified by the relative opacity is obtained by 
applying flat oil paints to iron panels previously 
coated with a flat olack having a very low reflecting 
power. Such examination shows transparent pig- 
ments to possess very low coefficients of reflection. 
Very small differences in reflecting power between 
various pigments are shown when the dry com- 
pressed powders are examined. When various com- 
mercial pigments are examined for brightness by 
the Ffund colorimeter, zinc oxide heads the scale 
with a relative brightness of 92*5 as compared with 
two grades of white lead having values of 80*7 and 
60*5 respectively. — A. de W. 

Fire-resisting paints and varnishes, H, A. 

Gardner. Circ. 121, U.S. Paint Manufacturers' 

Asgoc., April, 1921. 2 pp. 

The use of ammonium phosphate in large pro- 
portion as a constituent of fire-resisting paints for 
exterior work is not recommended on account of 
its solubility in water. Addition of 5% of 
ammonium phosphate to varnishes, although pro- 
ductive of a somewhat sandy film, is suggested in 
view of the transparency of this material in 
varnish. Zinc borate, which fuses to a glass-like 
sealing film under the action of heat, is likely to 
prove of use as a constituent of fire-resisting painty 

—A. de W. 

Paint and varnish; Physical testing of . H. A. 

Gardner. Circ. 122, U.S. Paint Manufacturers’ 
Assoc., April, 1922. 13 pp. 

The behaviour of varnish and paint films on 
bending and exposure to the weather may be con- 
veniently determined by applying the coating under 
test to a sheet of high-grade bond paper previously 
rendered impermeable, if necessary, by coating 
with paraffin or parchmentising. Other tests 
include the determination of the bursting strain, 
tensile strength, resistance to bending, elongation, 
etc., before and after exposure, the figure for the 
uncoated paper being also determined. The hiding 
power of liquid paints is most conveniently deter- 
mined by the Pfund cryptometer (J,, 1920, 34 a), 
but the author has devis^ a simpler form of the 
apparatus in which the critical thickness of com- 
plete obscuration is read on a broad longitudinal 
band etched on the upper surface of the base plate. 
Bough comparisons of hiding power of liquid or dry 
paint films can be made by applying these over a 
sheet of bond paper on which are printed squares 
of black, dark grey, light grey, etc., and comparing 
with a standard. The behaviour of varnishes under 
different conditions of application on ageing can be 
observed by coating on paper sheets printed with 
square blocks of red, yel'low, etc., exposures being 
made in the open or in the rays of a mercury arc 
lamp. — A. de W. 

Pfund paint gauge: Discussion of the . H. A. 

Gardner and P. C. Holdt. Circ. 132, U,S. Paint 

Manufacturers’ Assoc., Aug., 1921. 4 pp. 

The spreading rate of paints as determined from 
the figure obtained for the thickness of wet paint 
films measured by the Pfund paint gauge (J., 1921, 
356 a) agreed to within 3*5% with that obtained by 
weighing the paint coating in a test when finely- 
ground paint was applied to a smooth surface 
(glass). In spreading tests (both band brushing and 
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spr«ym|l^ on dean black iron and on dressed timber 
that had been primed/ and measurements by the 
Pfund insimmeat, although faiily dose agreement 
was obtained in the rej^t determinations of thick* 
ness by the gauge, the a^eement between the 
spreading rate thus determined and that deter* 
mined by weighing the paint leaves the value of the 
instrument as a check on actual practice open to 
considerable criticism.— de W. 


White and tinted paints; Storage conditions in 

with reference to soap farniation. H. A. Gardner. 
Girc. 143, U.8. Paint Manufacturers’ Assoc., 
Jan., 1922. 19 pp. 

Thb formation of ^anular or flaky soap in lead* 
ainc paints which nave been stored for 3 — 5 years 
manifests itself as the separation of a soft^ granular, 
or sometimes firm, ahelMike mass at the junction of 
settled pigment and medium, or sometimes diatri* 
bnt^ throughout the settled pigment or adhering 
to the sides of the can. The soap usually contains 
88% of organic matter, the metal consisting 
about of sine and 15% of lead. The effect upon 
the paint is to give a gritty appearance to the coat- 
ing after application. The formation of such soaps 
appears to be entirely due to interaction between 
basic lead or sine pigments and an acid constituent 
of the medium, zinc pigments teing more fruitful 
in forming separated soaps owing to their lesser 
solubility. Whilst raw linseed oil with an acid value 
not exce^ing 5 does not promote any marked soap 
formation, the hydrolysing effect of “ foot*,” caus- 
ing as it does development of free fatty acid, 
stimulates the reaction, as also does water contain- 
ing an ionUable salt or emulsifying liquid. Acid 
refined linseed oil (acid value 8—10), and media con- 
taining small amounts of rosin are very productive 
of the formation of soap granules with basic pig- 
ments, but high percentage of free fatty acids or 
large proportions of rosin, although liaMe to 
“liver” basic pigments, exert such a powerful 
solvent action on heavy metal soaps that precipita- 
tion does not take place. Similarly, while petrol- 
eum spirit as a thinner favours the separation of 
granutar soap on account of its poor solvent power, 
pine oil and coal tar solvents prevent precipitation. 
Faints showing soap formation may sometimes b© 
made satisfactoiy by straining out the separated 
soap or re-grin^ng. Tables are appended showing 
the results of examination of stored paints for soap 
formation together with their composition. 

—A. de W. 


Point and varnish Speed of evaporation of 

thinners from . H. A. Gardner, P. C. Holdt, 

and E. Bielouss. Circ. 141, U.S, Paint Manu- 
facturers’ Assoc., Dec., 1921. 16 pp. 

Fboh a series of experiments in which two types of 
varnish (“ short ” and “ long ”) and both gloss and 
flat paints were thinned with, different varieties of 
volatile solvents, e.g.^ turpentine, mineral bydro- 
carbons of varying boiling-points, coal-tar naphtha, 
etc., and films therefrom weight every 15 mins., 
it is shown that the rate of evaporation is inversely 
proportional to boiling-point and independent of 
the type of hydrocarbon. The hygrometric state ^ 
the surrounding atmosphere has no influence on the 
rate of evaporation from either paint or varnish 
films, excepting in the extreme case of a possible 
deposition of dew on the film. The highest viscosity 
of the finished product is obtained by the use of 
turpentine, petroleum hydrocarbons giving the 
lowest values, roughly proportional to their boiling- 
poinU. This is attributed to turpentine and solvent 
naphtha mm-ely acting as diluents without eff«tmg 
any changes in dispersity of the vamish medium, 
irtfflst petroleum bydrocarbwis produce an 
tioh in structure by causing coalescence. — A. de W. 


JaujMntst tung oU. H. A. Gardner and A. Beily 
Circ. 138, IT.S^ Paint Manufacturers' As^' 
Nov., 1921. 7 pp. ’ 

Thb seed of the Japanese tong tree (Aleurtfej 
cordata) is smaller tbaja that of the Chinese variety 
{A. /ordit) and is claimed in Japan to yield an oil 
which does not geUtmise on beating. The seed 
when shelled yimded 63% of pulp, from which 
51% of a li^t golden yeuow oil was obtained by 
extraction, the residue wing a dnr white powder of 
high nitrogen content. The oil had the followino 
characters: iodine value (Wijs) 150*2, (Hubi) IM‘4' 
saponif. value 1^*2; acid value 0*9; sp. gr, at 
15*5°/15-6® 0., 0*9342; n„"= 1*4981. Under the 

A.S.T.M. standardised heat test for tung oil, the 
oil yield^ a viscous liquid in one hour. The vU. 
cosity was intermediate between that of Chinese 
tung oil and raw Unseed oil. On exposure to the 
air^ the oil yielded an opaque soft film in 43 hrs. 
whilst with 10% of lead-manganeee drier, it dri^ 
in 10 hrs. Oils which had been blo^ at 150^ C. 
and at 200° G. for 6 hrs., and then thinned with an 
equal volume of mineral spirit, dried in 34 and 8l 
hrs. respectivelv, an opaque film being formed in 
each case. On neatine the oil for one Hr. to 3155° 
C.. the odour of the on became pale vellow, the acid 
value 0*8, the sp. gr. 0*964, and toe viscosity 7$ 
poises (original oil 1*25 poises), whilst drying took 
BO hrs. On heating another sample to the same 
temperature for 20 mins, and thereafter maintain, 
ing at 250^ C. for a further 2 hre., the colour was 
observed to darken after one hour, whilst after 2 
hours the oil was slightly darker than the original 
oil, had a viscosity exceeding 78 poises, acid Talua 
0*6, and sp. gr. 0*975. Without a drier the oil dried 
to a clear film in 43 hrs., whilst with the addition of 
10% of lead-manganese drier it dried hard and clear 
in 10 hrs. This latter heat treatment is interesting 
in that it was the only one of the series yielding an 
oil which gave a clear film without driers and that 
the time of drying compared favourably with that 
of heavy bodied linseed oil (58 hrs.).— A. de W. 

Faffy oils; Drying 0 / . P. Slansky. Z. angew. 

Chem., 1922, 35, 389-391. 

The drying of linseed oil is doe to oxidation and 
gelatinisation (c/, J., 1921, 817 a), the latter being 
accelerated by increase of temperature* Linseed oil 
fatty acids absorb oxygen more rapi^y than does 
linseed oil itsblf, and the rate of oxidation of the 
oil is increased b^ the addition of linolic or linolenk 
acid; gelatinisation, which is caused by coagulation 
of the oxidised ^ycerides, is increased by the addi- 
tion of oleic acid to the oil. _ Lincatyn, the wlid 
substance produced by the drying of linseed oil, 
capable of absorbing 15% of its weight of water. 


Dehalin; Properties and composition of . J- 

Coleman and P. Bilham. Cbem. Age, 1922, A 
554—555. 


An investigation of the physical and chemical pro- 
perties of dekalin was undertaken in order to deter- 
mine its suitability as a turpentine substitute. 
Dekalin has the following physical characters 
gr. at 20° C. 0*8947, 1*4815, flash point 51^ 

C., visoosity at 40° C. (lOOij) — 0*6i5, b.p. 180 1? 

C., relative rate of evaporation compared wim 
American turpentine 1:2*89, percentage residue on 
evaporation 0*001936, compared with O’lSlo 


comparea wiin w 

turpentine. Chemicaily dekalin consists ? 

of a mixture of tetrahydronaphthalene 20%, ® , 
decahydronaphthalene 80%. On treatment wi 

fuming sulphuric acid the tetrahydronaphthalene 

absorbed, and the residual oil is almost puf^ 
hydro^mpound. On oxidation of dekalin w 
permanganate the deca-compound was unatta 
•nd the presenc© of the tetrahvdrp^rnpoun^d 
proved by the formation and isolation of 
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hydrocinnaaiic mcid. The presence of the tetre- 
bydro*«oiiip<nind aoooiints for the oxygen>cftrr 7 ixLff 
properties of dekslin, which msy be demonatrated 
by ^skiii|; e dekalin*water emtilsi<m with an acidi> 
fied soloti^ of potassium iodide, iodine being 
immediate liberated. The high flash point <d 
deksHn as compared with turpentine enaUes higher 
temperatures to be employea in varnish making; 
the viscosity indicates a superior thinning power, 
the high boiling point prohibits its use for quicks 
drying varnishes, but for paints and slow-drying 
varoiStes it is no disadvantage, as the drying action 
continues ail the time the deKaliu is eva^rating 
owing to its oxygen-carrying properties. — Q. P. M. 

Varnish: Measurement of the consuteney of . 

H. A. Gardner and p. G. Holdt. Circ. 127, U.S. 
paint Manufacturers’ Assoc., June, 1921. 51 pp. 

A osteal introduction to the principles underlyi 
viscometry is given, and the development of 
measurement of plasticity of plastic solids as 
vestigated by Bingham and his co-workers (J., 1920, 
495 a) is Ascribed. The various types of 
Tificometers, t.e., air-bubble, faHing sphere, 
torsional, and efflux, are described, and the 
accuracy of. the results therefrom is discussed. A 
rery full resume of the subject matter of Bingham’s 
papers on the nse of the plastometer is given and 
its applicability to the study of possible plasticity 
in Tarnishes is c<Hisidered. An investigation under- 
taken to show a possible connexion between vis- 
cosity end durability of varnishes gave a negative 
result. The authors conclude that the plastometer 
and the MacMichael and Doolittle torsional visco- 
meters are ihe only reliable instruments for deter- 
mining viscosities of varnishes, the first-mentioned 
instrument possessing the advantage of higher 
accuracy and greater ease in furnishing absolute 
results. — A. de^W. 

Varnish; Standardised apparatus for determining 
the consistency of — by the air^bubble test. 
H. A. Gardner and P. C, Holdt. Circ. 128, U.8. 
Paint Manufacturers’ Assoc., June, 1921. 7 pp. 
Twenty tubes (110 mm. long by 13*3 ±0*05 mm. 
diam.) are filled with various mixtures of mineral 
oils free from fatty oils giving a range of absolute 
viscosities from 0*50 to 5*50 poises at 25^ C., care 
being taken that an air bulrole of uniform size is 
left in each tube. The dosed tubes are mounted in 
a case and serve as standards to give a fairly rough 
but rapid determination of viscosity of any varnish 
which is similarly filled into a tube of the same 
dimensions as the standard tubes* — A. do W. 

Bordeaux turpentine. Dupont. See XX. 

Patents. 

White lead: Manufacture of . A. E. Whii 

From National ^ad Co. E.P. 186,114, 14.6.! 

An apparatus for the continuous manufacture of^ 
white lead from granular metaUic lead comprises 
a rotary horizontal chamber, about 96 long and 
^ ft. in diam., constructed of heat-insulating 
material, e.g., wooden staves lined with stout paper 
and faced internally with match-boards. The 
chamber is fitted at one end with an inlet pipe and 
hopper for granular lead and an inlet for a gaseous 
reagent, and at the other end with an extension of 
reduced diameter, to which the corroded lead is 
transferred by means of vanes. This extension is 
provided with a reticulate or lattice-work end 
portion to prevent the discharge of lumps there- 
from. A conveyor is provid^ under the extension, 
the latUr being honsM in an enclosure connected 
to ^vices for maintaining a reduced pr^ure 
yithin the chamber. The granular lead is fed 
ttto the chamber at a rate controlled by the rotati<m 
Oi the latter, and the inlet pipe for the metaiiio 


lead is so constructed that its surface fomperatnre 
is maintained above the dew point of gases in 
the chamber in order to avoid collection of massef 
of wet metallic lead. The corroding mass in its 
passage through the chamber is maintained at a 
moisture content between 2% and 5% by spraying 
with regulated quantities of a liquid reagent (acetic 
acid and water) at intervals along the chamber by 
non-axial nozzles projecting inwards from the 
chamber wall to a degree exceeding the depth of the 
tumbling mass of material and so arranged that the 
lead is sprayed without wetting the chamber wall; 
the spraying nozzles are automatically supplied by 
the rotation of the chamber and their surface 
temperature is maintained above the dew point of 
the gases in the chamber. — A. de W. 

Mayntsium oxychloride cements; {^Paint for u^e ini 

laying of on meiidlit surfaces. J. Davies and 

W. H. Miles. E.P. 186,231, 24.8.21. 
fA TAINT for coating metallic surfa^s before the 
application of magnesium ’ oxychloride cement is 
prepared by mixing equal parts of powdered fluor- 
spar, whiting, and china day, with 1*8 times (by 
wei^t) of a solution of sodium silicate of 33° B. 
(sp. gr. 1*296). A hard coating is formed which is 
quick-drying and not liable to crack. — J. B« P. 

Resins; Production of artificial . R. Pum- 

merer. E.P. 165,408, 22.6.21. Conv., 25.6.20. 

Bt moderated oxidation of phenol or its homologues 
with alkaline potassium ferricyanide solution, with 
glacial acetic acid and lead dioxide, or with ferric 
chloride, substances of higher molecular weight are 
obtained exhibiting the properties of artificial 
resins. Treatment with alkalis or acids, or heating 
causes polymerisation of these priroa^ producto 
and makes them partially soluble in alkalis. The 
colour of the products can be improved by reduction 
and also by acylation. Acylation or alkylation also 
renders them insoluble in silkali.— D. F. T. 


Resins; Manufacture of . 

Soc. of Ohem. Ind. in Basle. 


coi 


0. Y. Imray. From 

E.P. 186,107, 9 6.21. 

An aromatic hydroxy-compound, such as phenol, 
resorcinol, cresol, or naphthol, ^ is heated with 
sulphur in the presence or a basic substance in a 
proportion of not more than one-fifth of that neces- 
sary for the neutralisation of the hydroxy-com- 
pound. The end of the reaction is indicated by the 
cessation of evolution of hydrogen sulphide, A 
suitable proportion of sulphur is 2 — 3 atoms per 
molecule of phenolic compound. As catalyst a halo- 
gen, e.g.f iodine, may be employed. The additum 
of a small proportion of formaldehyde or of some 
compound yielding this substance is advantageous. 
The products are lightKJoloured resinous substan^, 
obtainable in a fusible and soluble condition but 
,onvertible, by heat under pressure, into a hard 
infusible condition. — D. F- T. 

Coating compositions; Manufacture of . 

Manufacture of plastic nytterial for fioortng 
other purposes. Imperial Trust for the En- 
couragement of Scientific and Indu^riai 
Research, and S. B. Schryver. E.P. (a) 186,156 
and (b) 186,157, 21.6.21. 

Thb proteins separated from castor beans or 
other oil seeds (cf. E.P. 1W,911; J-, 1920, 419 a) 
when mixed with alkalis or alkah carbonates, or 
with combinations generating these, together with 
slaked lime or magnesia, yield cement-forming 
materials. These on admixture with alkali-rwist* 
ant pigments form powders which on treatment 
with water become successively gelatinous and semi- 
fluid In the latter condition the products can be 
applied as distemper, (b) The iso4*tod proteiitt or 
the whole residues of the oleaginous seeds are mixed 
with an alki^ and alkaline earth aa tn (a)> but 
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filling material is then introduced, powdered 

eUte, sawdust, or ashestos powder. Plastic producte 
are obtained from this dry material by mixing with 
water to a paste and allowing to dry slowly or by 
moistening vtith water and subjecting to pri^ure. 

—0. F. T. ^ 

Paint composition. Mineral oil f composition 3- 
W. N. Bkkeman. U.S.P. (a) 1,430,881, and (b) 
1,430,882, 8.10.22. ' ’ 


Appl., 16.4.21. 


(a) a paint composition comprises tui^ oil, a non- 
drying fatty oil, a mineral oil of the Pennsyilvania 
type, hydrogenated and oxidised, and a pi^nent. 

j „ii «. non-drvme 


(b) An oil vehicle comprises tung oil, a non-drymg 
ml, and a hydrogenated and oxidised mineral oU ot 
the Pennsylvania type. — L. A. C. 

Pigment oil composition; Method of preparing . s 
Method of preparing varnishes. [Colour] talte j 
ond method of preparing same. G. W. AeWn^ ( 
Assr. to Aeheson Oorp. U.S.P. U) oS' 

1,431,080, and (c) 1,431,081, 3.10.22. Appl., 7.8.22. 

(a) An emulsion of an oil and dilute ammonia solu- 
tion containing a defloceulated pigment in suspen- 
sion is treated with an electrolyte to pr^pitote urn 
oil and pigment together as a curd, which is 
separated from the aqueous liquor and dried, [s) 
Varnish stock containing pigment material is pre- 
pared by precipitating simultaneously i^inous, 
oily, and pigment components by the addition of an 
electrolyte to a mixture containing a colloidal sus- 
pension of a resin, an emulsified oil, and a defl^u- 
la^ pigment, and separating the precipitate 
excess water, (c) A lake comprising refli^ula^ 
clay particles carrying an adsorbed dyestuff is pre- 
pared by deflocculating clay material, separating 
the finer particles, and subsequently r^occulati^ 
the material in the presence of a dyestuff. — h. A. o. 

Green chromium oxide. U.S.P. 1,429,912. See 

vn. 

m.— nroiA-BOBBEB; 6UTTA-PEBCHA. 

Lampblack in rubber mixings. 

F *^Frank. Gummi-Zeit., 1922, 36, 1459 — 1462, 
37’, 5—8. 

A COKPABISON of several grades of Gorman lamp- 
black with a sample of gas black tooin America. 

J owed that the latter gave vulcanised mixings with 
gher breaking strength and elongation, but that 
4hl former yielded producU with a higher deg^ 
of elasticity or resilience. A mixture . 

^ . •' /oK\ ei.iTrxViiir hthAri/e 


Binding ond xoaUrproofing matertal; Platte — . 
and process of making the same. H. IS. Browa 
and J. H. Stover, Assrs. to Sona Corp. U.S.P. 
1,431,456, 10.10.22. Appl., 24.6 21. 

A BiNPiNO and waterproofing material tomprises g, 
■natural vulcanisable gum combined with sufficient 
' cellulose xanthato to furnish the nece^ary sulphur 
to eecure the desired degree of vulcanisation in the 
finished product, and inorganic or organic filling 
material. — L. A. C. 

Bubber articles; Process for the manufacture of 

rbu moulding rubber gelj. i . G. Jones, 

E.P. 186,691, 1.7.21, 17.8.21, and 7.11.21. 


(0)e ana zinc OXlU« w 

fnl for revealing the difference: comparative 
experiments with this type of mixture also 
demonstrated the greater resistance to taring and 
lower resistance to destruction by repeated appl“a- 
tion of a load, imparted by gas black. Microscopic^ 
examination of the samples of lampblMk and gM 
black revealed their very fine state of division but 
did not supply any satisfactory explanation tto 
difference in their specific ch^a^rmtics when 
embodied in vulcanised rubber— D. F. 1 . 

Patents. 

Mydrocarbon ImOmn^lel produa and 

makissg same. H. H. Culmer. U.S.P. 1,436,000, 
3.10.22. Appl., 1.3.17. 

nixnira hvdrOcarbona are treated with orone at a 
^^torHSJiw that at 

cHstU, unta a solid or semi-^id, elartic prjopct 
capable of vuteanisation is obtmned. li. A. v. 


XV.— LEATHEB; BOME; HOBM; GIBE, 

ifannins and similar compou^s. X. Tannin of the 
J German oak. K. Freudenberg and E. VoUbrecht, 

' Ber., 1922, 55, 2420—2423. 

The tannin of the oak, isolated from toe fresh leaves 
by niftans of th© lead salt, is purified free 

ellagic acid and admixed quercetin glucosidea by 
vacuum extraction with ethyl acetate ; it is accom- 
panied by its own condensation producte from which 
it is freed by fractional precipitation from its alco. 
holic solution with ether. It is an amorph™ 
reddish-yeMow, acidic material, [aj„ about -3o° 
freely soluble in water, alcohol, and acetone. It 
contains 23—25% of combined ellagic acid and 5,. 
of combined dextrose; the remainder of the mole 
cule in an amorphous acid, designated quercusac 
acid Hydrolysis of the tannin by acids and alkale 
indicates that .it is a glucoside of quereuasic acid 
which is esterified to a depside with ellagic acid, 
Hvdrolysis in acid or alkaline solution is accompan- 
ied by considerable destruction of quercussic aoid, 
but the latter can be liberated slowly but uniformly 
. from the tannin by means of tannase. It resemblei 
the original material closely in its physicsl proper- 
ties but is optically inactive and not hydrolysto by 
acid or alkaU. It appears to be a dibasic acid of 
molecular weight about 800- The preparation oUhe 
acid is rendered comparatively easy by the 00*™- 
tions that under definite conditions dspergtllv 
niger grows on the tannin solutions and thereby 
completes the degradation without destroying the 
quercussic acid and that the galls of «uerc^ii» peAn- 
euiafo contain the same tannin as the leaves. 
Fusion of toe acid with potassium hydroxide has not 
led to the isolation of definite prirfucts Phlo 
dncinol is not formed; its isolation by oaAr 
workers from oak tannin is pro^hly attributable to 
presence of quercetin. — H. W. 

'iP^nnina and similar substances, p.; 

hi tannin. K. Freudenberg and W. Scilasi. Bcr-< 

\ 1922, 55, 2813—2816. 


(J., 1914, 4311 tnsn mean oo fraction' 

nrecioitatiou with amc acetate into 
ELTing w“=+137-86<> and +6-16° in 
tion. ®A ripetitiou of lljin’s 

mercial tannin and with a specimen the 

authors from ^inese, gait has 
accuracy of his observations but has “1“ 
toe specific rotations of toe , tion a”* 

althou^ differing so widely in aqu^us 
Menti^ when tCe products are di^'^ 
amide, acetone, alcohol, glacial 8“*-“ fact 

^idine. The apparent anomaly is due to „ i^r, 
that tannin forms a wHoidal specife 

in which therefore the magnitude of^ 
rotation dependa ^ . *^f5vlnfiueiice^ 

peiaion of tU particleo; thia l»„«?S^V'lS,purity 
Ey toe presence of minute quantities o 
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tfhich grftduftUy removed by precipitation in 
Biio’s experiments and can also be coaralated and 
rendered insoluble in ethyl acetate by heating the 
tannin at 100^ C. Chinese tannin may be regarded 
aa fundamentally homogeneous. Highly active 
specimens of the tannin are prepared by extract!; 

galls with cold water, neutralising the eztrs 
^th sodium carbonate, and treating it with ethi 
acetate. The product obtained after removal of tl . 
solvent has [a]i, = +90^ in ^ueous solution and the 
specihc rotation is nearly independent of the con> 
centration. A more active product cannot be 
obtained by means of inorganic adsorbents (kaolin 
etc.) or organic precipitanta (starch, albumin, 
casein). If) however, the substance is dried in a 
vacuum at 100® C- and treated subsequently with 
anhydrous ethyl acetate, a small amount of highly 
coloured impurity remains undissolved and tlw 
activity of the dissolved tannin is increased to 
+116® in aqueous solution (1%). Two further treat- 
ments in the same manner give a product which is 
completely soluble in ethyl acetate and has the 
constant specific rotation, [a]n =+138®, in aqueous 
solution (1*5%). — H. "W. 

Tannafte; A new from Aspergillus Luchuensis, 

Jnui. M. Nierenatein. Biochem. J-, 1922, 16, 
614—515. 

Paullinia tannin (from the seeds of Paullinia 
cupana, H.B. and K. ; c/. J., 1922, 184 a) is not 
hydrolysed by ^nnase prepared by growing Asper^ 
gillus Luckuensis in a solution of gallotannin, 
although the latter is hydrolysed by this enzyme. 
Apparently the hydrolysing properties of tannase 
depend on the medium in which the fungus by 
which it is produced is grown, for when Aspergillus 
luckuensis is grown in a medium containing 
catechutannin from cube-gambia (Ourouporia 
<ram&tcr, Baill) a new tannase is obtained which 
hydrolyses paullinia tannin but not gallotannin. 
The two tannases are named gallotannase and 
catechutannase respectively. — E. 8. 

Sundri bark; Determination of optimum tempera^ 
ture for maximum extraction of tannin from — * — *• 
B. B. Dhavale and 8. R, Das. J. Soc, Leather 
Trades’ Chem., 1922, 6. 311—315. 

The optimum temperature for the maximum extrac- 
tion of tannin from sundri (Ucrtfiera minor) bark 
“of official size” is 65® — 70® C. — D. W. 

Tannin test: A qualitative . E. Atkinson and 

E. 0. Hazleton. Biochem. J., 1922, 16, 516 — 517. 
A HECB of gold-beater's skin is pinned on a surface 
of paraffin wax, soaked in water, and then covered 
with an aqueous extract of the material to be tested. 
After about 15 mine, it is washed, treated with a 
1% solution of ferric chloride, and again washed. 
If the skin is stained, the presence of tannin is 
indicated. — E. S. 

3ynt/iefic ^anninji; Notes on . U. J. Thuau 

and A. T. Hough. J. Soc. Leather Trades’ 
Chem., 1922, 6. 308—311. 

Stnthbtio tannins act as accelerators of tanning 
hy vegetable tannins; they produce a softer grun, 
tan the pelt and thus economise vegetable tannins. 
They may be used to clarify vegetable tanning 
Materials, verting a decolorising action and 
venting fermentation and mould formation. Hiey 
also be used for preliminary tanning before 
tuning with vegetable tannins, chrome^ alum, etc. 
Their properties are due to '^e colloidal nature 
Mid to their power of peptising. They peptise 
i^^luble tannins, they transform non-tans and 
phlobaphenes into tannins, and they combine with 
the tannin in tanning extracts forming a more 
soluble tannin complex.— *1). W. 


Chrome tanning. Properties ' of ' the' 

chrome [fanning] Uquots. D. Burton, P. 
Wood, and A. Glover. J. Soo. Leather Trades’ 
Chem., 1922, 6. 281— 287. 

CaaoHB tanning liquors prepared by the reduction 
of bichromate with glucose, sulphur dioxide, and 
^wdust, give no precipitate on dilution; a Uquor 
educed with spent tan is not so bright; bichromate 
educed with whey does not remain clear and bright 
when diluted, and it gives precipitates after stand- 
ing overnight. A neutralised chrome alum liquor 
remains bright on dilution, but it is the least stable 
on boiling. The amount oi alkali required to give a 
precipitate with a measured quantity of each 
liquor increases with the age of a solution of bi- 
chromate reduced with sulphur dioxide and of 
neutralised chrome alum liquors, and decreases with 
the age in the case of liquors reduced with glucose, 
sawdust, spent tan, and whey. .The amount of 
alkali required to produce a precipitate with the 
liquors at equilibrium falls in the following order: 
Reduced with glucose, with sulphur dioxide, with 
sawdust, with spent tan, with whey; neutral^ed 
chrome alum. Probably more of the chromium 
exists in a negatively charged form in the glucose 
and sulphur dioxide liquors than in the other 
liquors. Applying the law of mass action to the 
equilibrium, the amount of negatively charged 
chromium compound will be decreased if the 
hydrion concentration of the solution be increased 
by the addition of acid and increased if the hydrion 
concentration be decreased by the addition of 
alkali. — D. W. 

Leather analysis; Simple apparatus for the extrac- 
tion of water-soluble matter from leather, and 

notes on . A. T. Hough. J. Soc. Leather 

Trades’ Chem., 1922, 6, 302—397. 

Fivb grams of the leather is placed in a Gooch 
crucible, closed by a porous plate and suspended in 
the bottom of a cylinder containing 250 c.c. of dis- 
tilled water at 15®— 25° C. After 1 hr. the leather 
is raised 3^ cm., and again three times in U ^rs. 

It is finally raised to just below the surface of the 
water, left overnight, and 60 — 100 c.c. of the liquid 
is evaporated to dryness and the residue weighed 
to obtain the water-soluble matter. In determining 
the soluble ash the dry water-soluble matter should 
be treated with sulphuric acid, the excess driven 
off by ignition, and the sulphated residue weighed 
and reported as such. The figure obtained is larger 
than the soluble ash, and more correctly represents 
the soluble mineral matter. — D. W. 

Leather; Influence of atmospheric humi<Utyo^ 

strength and stretch of . F. P. Veil 

R W Frey, and L. R. Leinbach. J. Anaer 
Leather Chem. Assoc., 1922, I7» 492—508. 

Thb tensile strength and stretch of lightly tann^ 
unloaded, and unstuffed leather was determined on 
a series of test pieces under conditions of different 
atmospheric humidity. An increase of relative 
humidity from 35% to 55 caused an increase of 
12'97 in the tensile strength, 15'7,4 in the stretch, 
and 1‘9^ in the moisture content. An increase from 
35% to 75% relative humidity caused "J 

42'3% in tensile strength, 53'1 % in stretch, and 8 2 % 
in the moisture content. The increase in strength 
is not proportional to the “cr.eaee 
humidity, but would seem to be direc^y relati^ to 
the moisture content of the leader. This TOnfirms 
the results of Rudeloff (J., 1904, 992) and Roys 
(Hide and Leather, Jan. 1, 1921, p), who 
that the effect of a change m the relative humidity 
is greater at high than at low humidities.— D. W. 

Gelatin; Some properties of dMy^A . I>. J- 
Lloyd. Biochem. J ., 1922, 16, 530 540. 

Thb influence of hydrochloric acid, sodium 
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bydroxide, and sodium (^kn'ide on ibe gelling power 
of gelatin purified by dials^is at the isoelectric 
point has been followed. For com^rative purposes, 
the minimum concentration of g^tin necessary to 

g roduce a ^1 after standing for 48 hrs. at 15^ C. 

as been taaen as an inverse measure of the gelling | . 
power. Under these conditions, pure gelat^^V 
requires a minimum concentration of 0*8% to foriH I 
a gel. Hydrochloric acid decreases the gellingT ^ 
power, the diminution passing through a maximum 
at Pa 2—3 and again heyond p„ O'?. Sodium 
hydroxide slightly decreases the gelling power 
between 10 — 12 and completely prevents gelation 

above p^ 12. Neutral salts diminish the influence 
of hydrogen ions on gelling power no other simple 
relationship between sodium chloride content and 
gelling power appears to exist. The influence of 
hydrochloric acid, sodium hydroxide, and sodium 
chloride on the production of turbid gels, and the 
effect of temperature on the^ optical rotation of 
gelatin have also been studied. The theory of 
gelation is discussed. — E. S. 

Gf-lfitin jellies; Elasticity of purified as a 

function of the hydrogen ion concentration. S. E. 
Sheppard, S. S. Sweet, and A. J. Benedict. 

J. Amer. Chem. Soc., 19^, 44, 1867 — 1866. 

The rigidity of demineralised gelatin jellies, which 
have been purified from the products of hydrolysis, 
is not much affected by changes of the hydrogen 
ion concentration except at very high (>Ph 2) and 
very low (<Ph 11) hydrogen ion concentrations, j 
The addition of quantities of potassium-alum 
equivalent to 0*01 — 01% A1,0, based on the dry 
gelatin brings about considerable changes in the 
rigidity-pa curve, and markedly increases the 
rigidity. This may account for the somewhat 
anomalous effects observed when the^ rigidity of 
jellies prepared from commercial gelatins and con- 
taining different concentrations of acid and alkali 
was determined {cf, J,, 1921, 313 a). — J, F. 8. 

Patent. 

Gelatin; Treatment of ossein for the production of 

. C. Collard. U.S.P. 1,431,217, 10.10.22. 

Appl., 23.8.21. 

See E.P, 166,896 of 1921 ; J., 1922, 869 a. 


XVL— SOUS; FEinUlSEttS. 

jjjtfg hafe reduction; Occurrence of m the 

mKeper layers of the earth. C. A. H. van 
W"^o]zo^en Kilhr. Proc. K. Akad. Wetenseb., 
ri922, 25, 188—198. 

yg reduction of sulphate which occurs in the 
dfcepftr clay strata end sand is brought about by 
Mierospira detulfuricans. The life of^ this 
organism, which is adapted to anaerobic conditions, 
accounts for the common occurrence of sulphate 
reduction in the deeper layers of the earthy and 
especiaMy in the clay, which generally has a higher 
content oi organic matter. — J. F. S. 

Nitrogen-fixing haeillus; A new - G. Truffaut 

and N. Bezesonoff. Comptes rend., 1922, 175, 
544—546. 

The Imcillus, which is found in the soil, fixes 
nitrogen at the expense of various sugars. Measure- 
ments of the increase of nitrogen content of the 
nutritive medium show that the gain vanes from 
1*8 mg. per g. of dextrose consumed to 4*7 mg. jn 
the case of lactose, when the carbohydrate wncen- 
tration is 10 g. per litre this ratio is consideraWy 
increased with lower concentrations of ^ the carbo- 
'iiydrate. Ethyl aflcobol and acetic wid are also 
formed and, in addition, the bacillus reduces 
nitrates to ammonia derivatives. In appearance 


the organism somewhat resemUes ProfetM vul^arii 
but may readily be distinguisbed by chMaeteristieg 
which the authors descrilw. The name proi>o8ed ig 
BaeiUue Truffauii. — J. E. 

3£anganese content -and proportion of ask tn old and 

young leaves; Relation between . F. Jadin 

P#and A. Astruc. Bull. Soc. Chim., 1922, 31, 917-.. 
^921. 

'When the quantity of manganese present in leaves 
is considered with reference to the fresh material 
young leaves contain less manganese than old, and 
the same result is obtained if the dry material is 
considered, but in this case the variation is not so 
great. When manganese content is compared with 
wei^t of ash. however, the ash from young leaves 
yields the higher percentage. — H. J, £. 

Plant growth; Effect of the reaction of a nutrititt 
solution on germination and the first stages of 

. R. M. Hixon. Med. K. Vetenskapsakad 

Nobelinst., 1922, 4, [9], 1—28. 

The germination of seeds and growth of young 

C lants as water cultures are considerably influenced 
y the hydrogen ion concentration of the nutritive 
solution. Experiments were made in which see^Jj 
were germinated in Tollens’ solution, the p^ value 
of which was modified by addition of hydrochloric 
acid or sodium hydroxide, in tap water, and in 
sterilised agar with similarly BdjUB|ed p„ values. 
Germination took place over the wide range of 4 
to 7*6 with only slight variation at the two extremes, 
but in the middle part of the range there was a 
point where the rate of germination was a mini- 
mum. This point was at Pa 5 for two varieties of 
pea, Pa 6 for maiae, wheat, and oats, and p^ 5*5 for 
carrots. On the other hand, the root growth of 
carrots was a maximum at this point on the tenth 
day. The critical point is probably the point of 
greatest efficiency and of normal growth. The 
greater rate of germination on either si^ of the 
critical point is probably due to the stimuUting 
effect, in small concentration, of the toxic H’ 
and OH ' ions. There is always a tendency for the 
Pa value, when this lies towards one or other 
extreme of the range in which a plant will grow, to 
become modified by the growing plant towards a 
value lying between pg 5 and 6'8. When carrot 
plants 39 days old, grown in soil, were suspended in 
solutions of different p^ values, root excretions or 
a gelatinous nature (not protein) were observed, the 
quantity b^ng greatest at extreme pa values and 
least at the critical value Pa 5*5. These and other 
observations by different authors indicate an jomc 
equilibrium between the roots of the plant and the 
salts in solution. — £. H. R. 

Fertilisers containing nitrites; Vetermination of 

total nitrogen tn and of nitrite nitrogen^ 

the presence of nitrates. F. Mach and r- 
Sindlinger. Z. angew. Chem., 1922, 35, 473 47 . 
Total nitrogen: 25c.c. of an aqueous solution of ths 
sample (the 25 c.c. should contain not more tnas 
0 05 g. of nitrogen) is added slowly to a boiling 
mixture of 30 c.c. of saturated potassium ^r- 
manganate solution and 5 c.c. of dilnte . 

acid (1:2) ; ofter the addition of a fo^thpr 10 c.c. o 
the sulphuric acid the mixture i* cooled, tresiw 
I with 10 g. of ferrum redvefuw, boiled , 

about 10 mins., and the resulting ammonia dew ■ 

> mined by distillation in the usual way. ^ 

I nitrogen; 25 c.c. of the solution of the v ^ 
. boilM for 10 mins, with ^ c.c of jr/3 
acid and 10 cx:. of methyl afcohol. nitr 
' is thue expelled in the form of »ta 

ester. After cooling, mature “.“^jUgdliJ 
> end the residual nitrate rf 

i reduction with ferrum reduetum „Ttli( 

J The deference between the total nitrogen ana 
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nitrate nitrogeB gives the amount of nitrite 
nitrogen present. Allowance most be made for 
amm^ia nitrogen if the fertiliser contaida 
(imiiMHiium salts. — W. P. S. 


Patents. 

Phosphorus compounds; Process for treatment 

suiteAle for manurial purposes. R. W. 

Tames. From Fisenwerkges. Maximiliansbiitte. 
E.P. 186,223, 9.8.21. 

l) 4 soi.nBt,E phosphates, such as Florida phosphate, 
bone meal, or phosphatic slag, are intimately ground 
with salts of the alkalis, alkalino-earths, or mag- 
nesium, without heating. This treatment renders 
the phosphoric acid present soluble in citric acid 
and partly soluble in citrates. [Reference is 
directed, in pursuance of Sect. 7, Sutfsect. 4, of the 
Patents and Designs Acts, 1907 and 1919, to E.P. 
6429 of 1906 and 161,024 ; J., 1906, 647 ; 1920, 759 A.] 

— C. I. 

Superphosphate masses; Process of and apparatus 

tor aneing and disintegrating . A. Bruhn, 

Assr to F. Krupp A.-G. U.S.P. 1,430,621, 3.10.22. 
Appl., 19.11.20. 

See E.P. 147,134 of 1920; J., 1921, 863 a. 

XVIL-SOGABS; STAllCHES; GUNS. 

White manufacture; Process of — employed 
at the Oxnard beet sugar factory ^ Calif omias A. 
Vasseux. Bull. Assoc. Chim. Suer., 1921, 38* 
409—435. 

In spite of the purity of tho juice being as low as 
80°, an extraction of 97% of the sugar present in the 
beets is realised at the Oxnard factory, the pro- 
c^ure being as follows : Diffusion juice is limed 
with the calcium saccharate from the Steffen prooess 
of desaccharifying molasses, using 5*26% CaO 
(calculated on the roots), carbonated to 0*93, heated 
to 92° C., filtered twice, treated with sodium 
carbonate, carbonated (without further addition of 
lime) to 0*26, heated to boiling, and the alkalinity 
lowered by sulphitation to 0*16 before passing to the 
multiple-effect supply tanks. The evaporator syrup 
(to which the second sugar has b^n added) is 
heated, sulphited to an alkalinity of 0*23, mixed 
with kieselguhr, and pumped successively through 
filter-presses and Danek filters, thus giving a ** first 
liquor,” which is very li^t in colour and low in 
viscous substances. This liquor serves for the 
boiling of the first crop of crystals, a small amount 
of white sugar grain of uniform size being added 
just at the moment when the grain is about to form, 
which addition not only faeWitatea IraiUng, but 
obviates the formation of false grain, gives a sugar 
of better colour, and improves the extraction (c/. 
J., 1919, 48 a). The molasses from the first sugar is 
sulphited, treated with kieselguhr, and filtered 
before being boiled for the production of the second 
sugar, the molasses from which is sent to the 
Steffen plant for the extraction of the sugar still 
remaining in it. In the 1919 season the total sugar 
in the roots was 18*71 ; that actually recovered was 
18*21 (or 97*35%); that remaining in the pulp w^a 
O' 11; in the diffusion waste waters, 0*03; in the 
scums, 0*<]8, and in the Steffen waste waters, 0*17%. 
Altogether about 40,000 tons of white granula^ 
sugar was produced at the Oxnard factory during 
1920.— J. p. o. 

Cane jutce; Influence of the non-sugars of m 

inhibiting inversion. C. Lourens. Archief 
Suikerind. Nederl.JndiS, 1922, 3f. 562—664 
lot. Sugar J., 1922, M, 662. 
author ag;raei with van Ligten (J., 1922, 776 a) 
that amino-acids are capable of ^ertmg an influ- 


ence in retarding the inversion of sugar 8<4niiett8, 
but suggests that a more likely explanaticm ef the 
slow rate of inversion observed when snlphi^g cane 
factory syrups and molasses (as compared with 
pure solutions of the same density treated under the 
same conditions) is that stdts forming part of tiM 
non-sugars are decomposed, the sulphur dioxide 
^^ombining with the alkalis and liberating organic 
^acids. These organic acids have an inversion 
constant which is only about 0*5, as compared with 
one of 40 for sulphur dioxide. — J. P. O. 

[.Sugar factories;^ Significance of the presence of 

oxalates in evaporator incrustations [in ]. 

{Detection of oxalic acid.] C. Muller. Int. 
Sugar J., 1922, 24. 523—524. 

AxaIaTbes of the incrustations scraped from the 
heating surfaces of a quadruple effect evaporator 
used for the concentration of cane juice showed, 
when operation was normal, the presence of a com- 
paratively considerable amount of oxalic a<nd in 
that taken from the first vessel, traces only in t^t 
from the second, and none in that from the third 
and fourth. On the other hand, in the case of a 
similar apparatus, the operation of which was less 
e^ient (the second vessel hardly operating at all), 
the presence of much oxalic acid was established in 
the incrustation taken from both the first and the 
second vessels, while there was also a trace in that 
from the third. The presence of oxalic acid in the 
second or subsequent vessels of the evaporator may 
be taken as an indication of the irregular operation 
of the apparatus, the con<»ntration of the syrup in 
these vessels being insufficient to cause the complete 
precipitation of the calcium oxalate in the juice, 
this substance being almost insoluble in concen- 
trated syrup. In testing for the presence of oxahe 
acid, 100 g. of the incrustation (freed from traces 
of sugar by repeated washing with water) is treated 
with 300 c.c. of dilute sulphuric acid (1:10), and the 
liquid filtered and evaporated to about 50 c.c. » then 
10 c.c. is further concentrated in a test-tube, a little 
resorcinol added, and 2 c.c. of concentra^ 
sulphuric acid poured down the side of the tute. 
On agitation, a fine azure blue colour turning violet 
on heating is formed. Tests with fourteen other 
organic acids showed that the reaction is character- 
istic of oxalic acid. — J. P. O. 

Decolorising carbon [/or use in the sugar 

Essential qualities of an efficiei^ • W. H. 
Dunstone, jun. Facts about Sugar, 1922, 14, 
416. 


Ak efheient decolorising carbon after having 
used for the adsorption of impuriUes from sngC. 
liquors must be capable of readily being separat^ 
by filtration. The optimum size of particle depends 
on the porosity and adsorbing quality of the carbon. 
Frequently extremely fine carbon b^mes so 
“ slimed ” by the accumulation of organic colloidal 
impurities that it cannot be filtered off. Another 
important quality is a sufficiently hard structure, 
otherwise the attrition occurring in revivifying 
results in the formation of such a quantity or very 
fine grain as seriously to impede filtration. 

*— J . F. U. 

Decolorising carbons; Experiments mth carious 

E. Saillard. Suppl. Giro. Syndic. Sucre 

de France, Nos. 1724, 1726, 1728, 1730, and 1734 
of 1922. 

To 60-c.c. portions of a 20% solution of beet 
molasses, O S g. of decolorising carbon, or O S g. of 
finely ground animal charcoal, was the 

temperature being maintained at 78°— 80° C. dur- 
ing 20 mins. After cooling, and filtering, the colour 
removed, expressed as percentage of ori^u 
was found to be as follows: Animal charcoal, 87; 
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“ Norit,” 43; “ Darco,” 44; and “ CarboraflSn,” 75. 
Fracticall; the same results were obtained when the 
treatment was carried out at the ordinary tempera- 
ture. Other experiments led to the following con- 
clusions : A better decolorisation results when the 
treatment is effected under pressure at 110° C. than 
at 78°— 80° C. ; the finer the state of division of the 
carbon the better its action in adsorbing colour: 
animal charcoal adsorbs about twice the amount of 
calcium salts from solution in comparison with 
“ Carboraffin,” and three times that retained by 
“ Darco.'* On the other hand, animal charcoal 
takes up less free alkali than “ Darco.” — J. P. O. 

Decolorising carbon Norit **); Technical applica~ 

Hon of . W. H. Dunstone, jun. La. Planter, 

1922, 68, 254—256. 

"Washed white sugar of 99° purity was melted to 
a syrup of 56° Brix, strained, heated to 200° F. 
(93° C.), and discharged into mixing tanks in which 
a determined amount of “ Norit ” (about 1*5% of 
the weight of melted sugar) had been placed in the 
form of a paste. After filtration through plate- 
and-frame presses, a practically colourless liquor 
was obtained from which a “ standard granulated, 
the equal in every way of the best boneblack 
sugar,” could bo boiled. After being used in this 
manner three times in succession, the “ Norit ” 
was washed with water in filter-presses to eliminate 
its sugar content, dried, and heated in the ” Norit ** 
kiln to about 1100° F. (660° C.), after which it was 
used again three times. "When the ash content 
of the carbon had reached such a degree as to 
hinder filtration, it was reduced by boiling with a 
2% solution of hydrochloric acid, this treatment at 
intervals being followed by boiling with a 5% solu- 
tion of sodium hydroxide. It is stated that a 
recovery of 93 lb. of standard granulated sugar per 
100 lb. of 96° raw sugar can be obtained, and that 
the process can be conducted on a commercially 
profitable scale. — J. P. O. 

Decolorising carbon <“ Norit”); Cost of revivifica- 
tion of . B. G. Tillery. La. Planter, 1921, 

66, 411—414"; 1921, 67, 9—14. 

Revivification by acid treatment was found to cost 
0*8 cent per lb. of decolorising carbon; by caustic 
alkali treatment, 1*75 cent; and by re-burning, 
0*61 cfent. Not only is re-burning cheaper (its cost 
amounting to f0*01 per 100 lb. of granulated sugar 
produced), but it gives a material which decolorises 
better, and filters faster, the loss during tlm process 
of revivification also being less. Re-burning, how- 
ever, should be combined with an occasional acid 
and alkali treatment. — J. P. O. 

Sugars; Chemistry of the . H. Kiliani. Ber., 

1922, 55, 2817—2826. (C/. J., 1921, 315 a; 1922, 
188 a.) 

Tins technique of the oxidation of sugars and ^ly- 
hydroxy acids by nitric acid at the atmospheric 
temperature is further improved by removing any 
excess of nitric acid by shaking the solution, after 
dilution if necessary, with five or six portions of 
ether (each one and a-half times the volume of the 
solution). The sixth extract is generally free from 
nitric acid. The t^ueous solution may still contain 
nitric esters. It is allowed to remain exposed to 
the air for 12 — 24 hrs. to permit the disrolved ether 
to evaporate and is then concentrated if necessary 
in a vacuum OTor sulphuric acid. During this 
period the nitric esters become hydrolysed gradually 
and the liberated nitric acid causes a fresh oxida- 
tion. For reasons of safety, the ethereal extr^ts 
are immediately brought into contact with sodium 
hydroxide solution (1 in 3). The eflBciency of the 
process is illustrated by the identification of l-tn- 
bydrox’yglutaric acid as a by-product of the prepara- 
tMU of ketorhamnonlactone and by the preparation 


of r-pentahydroxTOimelic acid from wglucoheptoni 
acid. The strongfy reducing acid obtained by th 
oxidation of dextrose or d-gluconic acid with nitri 
acid is identified as 6-keto-<l-gluconic acid. Tt 
ketorhamnonio acid described previously as tb 
2-keto- is shown to be the 6-keto-compound. (Cj 
J.C.S., Dec.)— H. W. 

Carbohydrates. II. A new anhydride (1.2) o/ 
dextrose. P. Brigl. Z. physiol. Chem., 1922 
122, 245—262. 

By the elimination of hydrogen chloride from 1. 
chloro-3.5.6-triacetylglucoae, the 1.2 anhydride hai 
been prepared and its properties examined. 
Chloro^.5.6-triaoetylgluco8e is treated in Irensene 
solution with ammonia whereby 3.6.6-triacetyI. 
glucose-1. 2-anhydride, white prisms m.p. 59*5° C., 
[a]**„+106*5°, is obtained. This substance reacts 
with great ease with acetic anhydride, water 
or methyl alcohol. (Gf. J.C.S., Nov.) — ^W. O. K. 

Polysaccharides. XVI. P. Karrer and W. Fioroni. 

Ber., 1922, 55, 2854—2863. 

Re-dbtebmination of the heats of combustion of the 
amyloses gives results which indicate that polymer- 
isation proceeds exothermally from diamylose to 
o-tetra-amylose and then strongly endothermsUy 
to octa-amylose. The observed values for the heati 
of combustion of a sugar of the general formula, 
(C.H„OJii-(n-l)H.O, a^ee excellently with the 
calculated values. The heats of combustion of a 
number of polysaccharides and their derivatives are 
given. The dose agreement between the observed 
values for the acetyl compounds of cellulose, starch, 
and inulin, and those calculated on the hypothesis 
that the heat of acetylation (known to be small) is 
relatively negligible indicates that^ acetylation 
is not accompanied by depolymerisation, since in 
the case of the amyfloses it has been shown that the 
heat of combustion varies considerably with the 
degree of polymerisation. In reply to the recent 
criticism of Pringsheim (J., 1922, 513 a) the author 
maintains that triamylose and ^-hexa-amylose are 
identical. — H. "W. 

Adsorption by sugar charcoal. Bartell and Miller. 
See TV. 

Seduction of carbohydrates. "Willstatter and othen. 
See V. 

Patunts. 

Sugar and other products; Method of convertiM 

wood into . 8. F. Acree. E.P. 160, 7i6, 

18.3.21. Conv., 25.3.20. 

CBi,Ltn. 08 ic material containing galactan, snch ae 
Western larch, is subjected to hydrolysis, a hydro- 
lysing agent, such as nitric acid, nitrous acid, 
or a mixture of both, or sulphurous acid, or various 
acidic liquors recovered in subsequent manipuj)' 
tions, being us^. The quantity of hydrolytic 
agent is preferably less than 8% of the dry weight 
of the raw material employed. The wood, pr^ 
ferably as chips or sawdust, is mixed with thrM 
times its weight of water, the acid added, and tne 
whole heated either at ordinary pressure to ' 
100° C., or under increased pressure to im 
140° C., until hydrolysis is complete. The cssn't?” 
sugar solution is removed and may be treated > 
the separation of galactose and other , i 

such, or may be fermented by means ol sp« 
yeasts to give alcohol. The process is , 

wntinuous by the use of batteries of hydrolysms 
and extraction vessels. — 'W. H. G. 

Glucose and dextrin; Process of, and 

for obtaining from wood. H. Terrisse 

M. Levy. E.P. 186,139, 20.6.21. Addn. « 
143,212. ^ 

Tttm process described in the former k ■ 
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1921 405 a) has been Bimplified U> allow of oon> 
tinuous working. Cellulosic material, such as wood 
shavings^ sawdust, etc. is dried to a moisture con- 
tent of not more than 5%. Ten parts of the dried 
material is mixed with about 7 — 11 pts. of 40% 
hydrochloric acid and simultaneously treated with 
about 2 pts. by weight of gaseous hydrogen 
chloride, the temperature being kept low through- 
out. The mass is then digested in thin layers at 
12°--^® slight pressure. "When con- 

version is complete the hydrochloric acid is re- 
moved and recovered and the product boiled with 
-^ster to convert dextrin into glucose, which may 
) separated as such or fermented. Apparatus, 
msisting of a mixing vessel, a digesting installa- 
on and a plant for the recovery of the acid, 
rrangcd to allow of the continuous working of the 
rocess, is described. — W. H. G. 

uoar soluti<yn.s; Purification of by filtration 

and decantation. F. Tiemann. G.P. 355,231, 
1712.20. Addn. to 354,076 (c/. E.P. 161,987; 
J., 1921, 633 a). 

s the process described in the chief patent, the 
) 0 se, graunlar filter medium is supported on a 
[eve constructed of elastic material, and by setting 
be sieve in motion, fine sand is readily separated 
rom coarser particles and can bo washed away. 

““li. A. C. 


XVIIL-FEDMENTATION INDUSTBIES. 

{alt analysis; Standard methods of . R^ort 

of Standing Committee on Analysis. J. Inst. 
Brewing, 1922, 28. 775—786. 

.’ee revised methods of analysis of malts and 
aramel differ in details from those recommended 
Q the reports of 1906 and 1910 {cf. J., 1906^ 236; 
.910, 13^). The methods being entirely empirical, 
miform results can be obtained only by strict 
ib^rvance of the details laid down. In addition 
o the Seek laboratory mill, a mill made by Messrs. 
1. Boby, Ltd., of Bury St. Edmund^s, is now 
icoepted as standard, and for grinding the grist a 
•oiler setting of 0‘5 mm. — as determined by a feeler 
5 auge — is prescribed. In determining the extract 
)f pale ma^, the mash is kept at 150*^ F. (65*5*^ C.) 
:or 1 hr., the practice of heating to 158° F. 
[70° C.) for the last 5 mins, being abandoned. 
I'he conditions of filtration of the worts are 
standardised; the first 50 c.c. is to be returned to 
the funnel and 250 c.c. finally collected. For 
reading the tint of worts any recognised ** day- 
light” lamp may be used. Covert dishes are 
prescribed for moisture determinations, and various 
precautions to be observed are enumerated. 
“tube” method of estimating diMtatic activity 
has been re-introduced as an official method, in 
addition to that previously given ; and more exact 
details for the preparation of soluble starch are 
laid down. No alterations have been made in the 
laethods of analysis of coloured malts and caramel. 

— W. H. G. 

Hop hitters; N omenclaiure and analysis of . 

P. Kolbaeh. Woch. Brau., 1922, 39, 233—235. 

Thb lack of uniformity in the nomenclature of hop 
constituents is emphAsisi^ and the question of the 
Pcasibility of valuing hops on the basis of a chemical 
analysis is discussed. — ^W. H. G. 

PM;«co-ch«micoZ methods in brewery laboratories. 

W. Dietrich. Woch. Brau., 1922, 39. 232— 233. 
Th* limitations of purely chemical methods are 
pointed out, and stress is laid on the value of the 
luformation gWen by modern methods of physical 
chemistry. The detenninatioB of j)* valu^, 
nephelometric ^periments, determination of vlo- 


CMity and surface tension and studies of coloidal 
state, ultrafiitration, and the use of the ultramicro- 
scope and microchemical methods are instanced as 
examples of physical methods of value for supple- 
menting chemical methods of examination. 

— W. H. G. 

Colour in beers and worts; Standard solution for the 

estimation of . B. Lampe. Woch. Brau., 

1922, 39. 236—236. 

A HiZTUEB of solutions of cohalt nitrate and 
potassium bichromate is suggested as a standard. 
It has the advantage over the standards now in use 
— ferric alum, iodine, and aniline dye solutions — 
that it is stable for a considerable period and that 
the salts required can be obtained readily in a pure 
condition. — W. H. G. 

Saceharase \invertase'\; Inactivation of by 

iodine. H. von Euler and S. Landergren. Bio- 
chem. Zeits., 1922, 131, 386—389. 

Audition of iodine in potassium iodide to two 
invertase preparations of different activity reduced 
the activity in each case to one half. Sodium thio- 
sulphate cannot re-activate the invertase. — H. E. 

Saccharose [invertase'] ; A silver compound of . 

H. von Euler and K. Josephson. Ber., 1922, 55. 
2416—2420. 

A BROWN compound of silver and invertase is pre- 
cipitated by the addition of alcohol to a solution of 
invertase (1%) which has been treated with silver 
nitrate. The compound still contains approxi- 
mately 50% of carbohydrates which are derived 
mainly from the original yeast. The atomic ratio 
of phosphorus to silver in the compound is 111. 
iCf. J.C.S., Nov.)— H. W. 

Lactic acid fermentation of dextrose by peptone. 
G. Schlatter. Biochem. Zeits., 1922, 131, 362 — 
381. 

Dsxtbose is converted quantitatively into inactive 
lactic acid by peptone at 37° C., sodium bicarbonate 
being used as buffer. buffer substance may 

be replaced by sodium acetate, but not by phosphate 
mixtures owing to flocculation of the peptone. 
During the fermentation amino-acids appear and 
fermentation ceases with flocculation of the pep- 
tone. Peptones free from phosphates, as, for 
example, Witte peptone, give no fermentation; 
nrx^ of the observations record^ were made with 
Siegfried’s peptone. The solutions were not com- 
pletely sterile, although no known bacteria capable 
of forming lactic acid were found. — H. K. 

Peptone fermentation. E. Baur and E. Herzfeld. 

Biochem. Zeits., 19^, 131, 382 — 385. 

The authors draw an analogy between the glycolytic 
action of plant and animal juices and the fermenta- 
tion of dextrose by peptone as revealed by their own 
experiments and those of Schlatter {cf. supra). The 
latter are moreover an effective reply to Ban’s 
criticism (J., 1922, 189 a) of their own experiments 
on fermentation without yeast (J., 1921, 900 a). 

— H. K. 


Wtne» containing sulphurous acid; Determination 

of the volatile acidity of . R. Mareille. Ann. 

Falsif., 1922, 15, 269—274. 


Whbn an aqueous solution of sulphurous acid is 
treated with iodine, the increase in the acidity is 
a measure of the quantity of sulphurous aod 
present: SO.+2H.O+2I=H.SO.+2HI. In the case 
of wines containing sulphurous acid, combination of 
the latter with aldehydic substan^ takes pla<» 
and the sulphurous acid thus combined is not ox^ 
dised by iodine; its acidity is also reduced. Based 
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>11 these facts, the following method of correcting 
the Tolatile acidity of wines in order to ascertain 
the quantity of volatile organic acids is snggratcd. 
Prom the total volatile acidity is deducted a quan- 
tity equal to the sum of the amount of the sul- 
phurous acid oxidisable by iodine plus 70% of the 
combined sulphurous acid. The combined sul- 
phurous acid is the difference between ^ the total 
sulphurous acid and that portion which is oxidisa- 
abte by iodine. — "W. P. S. 

Citric acid; Detection of in urine and musts. 

C. von der Heide and H. Straube. Festschr. Jubi- 
laum hoheren staatl. Lehranst. Wein-, Obst-, u. 
Gartenbau, 336 — 369. Chem. Zentr., 1922, 93, IV., 
803. 

Methobs depending on the separation of citric acid 
in the form of its salts are unreliable on account 
of possible contamination with malic acid. Stahre's 
reaction (J., 1896, 53) or the modifications of it pro- 
posed by Kuns (J., 1915, 974; 1919, 435 a), and Krug 
and Rettinger (Arbb. Kais. Gesundh.-Atot, 49, 28), 
are recommended. The authors precipitate the 
barium salts of the acids in wines and musts by means 
of alcohol, and examine the precipitate for citric 
acid. Contrary to Kunx’ assumption, it has been 
shown that natural wines and musts may contain 
citric acid. In nine Rhenish natural wines of the 
1921 vintage, citric acid was found in quantities 
of 85 — 164 mg. per 1. Whether citric acid is a 
normal constituent of German wines is uncertain. 

— W. H. Q. 

Kum; Vetting by the odour developed on 

treatment ujith tulphurie acid. E. Schaffer. 
Chem.-Zeit., 1922, 46, 934. 

Ip 10 pts. of rum is mixed with 4 pts. of sulphuric 
acid (sp. gr. 1'84) an aroma is at first developed 
which differs with different samples, but when this 
has disappeared it is followed by a characteristic 
odour somewhat resembling that of petroleum. 
The same odour was obtained with 15 different 
samples of genuine rum from Jamaica, Cuba, Mar- 
tinique, and Guadeloupe, even when adulterated 
to the extent of 1 part in 10. The odour lasted at 
least 24 hrs. The so-called German rum (c/. J., 
1922, 73 a) and an artificial rum prepared from 
essences did not give this characteristic odour. The 
test would therefore be useful for distinguishing 
these. Genuine rum containing a large amount of 
ethyl acetate only gives the characteristic odour 
after removal of the ethyl acetate by distillation. 

— H. C. R. 

Tannate. Nierenstein. See XV. 

Nitrogen-firing bacillus. Truffaut and Bexssonoff. 
See XVI. 

Patents. 

Drevoing of malt liquors. C, F. Hyde. E.P. 186,161, 

22 . 6 . 21 . 

In nearly all malt samples the growth is somewhat 
uneven and there is in consequence a proportion of 
unmodified or poorly modified corns. These rice^ 
ended ” corns in the usual mashing operation yirfd 
little or no extrart and are thus waste. A n^ified 
process consists in separating the unmodified grits 
from the remainder of the grist by mechanist 
means, and treating these separately by suitable 
methods to render this unaltered starch soluble, or, 
by a further crushing, to expose a greater surtMe to 
the actum of the malt enxymes. The whole or 
nearly the whole of the available extract u thus 
obtained. In one modification the solution obtain^ 
by converting the grits is diluted and used as mash- 
ing liquor, pleference is directed, in pursimnw of 
Sect. 7, Sub-sect. 4, of the Patents and ^si^ 
Acts, 1907 and 1919, to E.P. 13,838 of 1906; J., 
1907, 162.]— W. H. G. 


Beverage-making material andjpToeets of producing 
the tame. O. K. Mayer, W. C. Andipws, and 
A. V. Colby. U.S.P. 1,891,667, 20.9.21. Appl,, 
14.7.20. 

Mai.t, corn (maise) or other cereal is moistened and 
heated to 120° P. (49° C.) in a steam-heated 
cylinder, then stored for I hr., and treated with live 
steam for 1 — 5 mins, in a cylinder, which it leaves 
at a temperature of 200° F. (93° C.). The material 
is then cooled, crushed between fiaking rolls, passed 
through a jacketed heater wherein it is heated to 
140° F. (60° C.), cooled, and then passed through 
several dryers of progressively rising temperature, 
the final temperature being 190° F. (88° C.). Bj 
suitably regulating the time and temperature it is 
possible to obtain products giving beverages of anj 
desired low alcohol content (down to nero) on 
subsequent brewing by the usual lager beer process. 

Sugar etc. from wood. E.P. 160,776. See XVII. 

Glucose and dextrin from wood. E.P. 186,139. 
See XVII. 

Food product from yeast. U.S.P. 1,391,561-2. Set 
XIXa. 

Yeast food. U.S.P. 1,431,448. See XIXa. 
Yeast-tannin compounds. G.P. 357,140. See XX. 

X1XA.-F00DS. 

Meats; Pickling in solutions containing 

r tassium nitrate and sodium nitrite, h. Poliak, 
angew. Chem., 1922, 35, 392. (G/. J., 1^2, 
606 a.) 

A EBriiT to Auerbach and Reiss (lee. eit.) ; the differ- 
ences between the results found by these observers 
and those obtained by the author appear to be due 
to differences in the pickling operations.— W . P. S. 

Buffer; Acefic index [improved Valenta fesf] in 

detecting adulteration of . O. Fascetti. 

Giorn. Chim. Ind. Appl., 1922, 4, 352 — 355. 
Buttkb, margarine, and coconut butter are readily 
differentiated by means of the acetic index, deter- 
mined as follows. Through the stopper of a stout 
test-tube 18 cm. long anJ I S cm. Bore, a thermo- 
meter, 8 mm. in diameter, reaches to 0'5 cm. from 
the bottom of the tube. The test-tube is fitted, by 
means of a rubber ring, in a second tube of the same 
length and 3 cm. in diameter, this being filled to 
the extent of one-half either with water or, for 
temperatures above 1()0° C., with glycerin. X large 
beaker standing on an asbestos gaum and half hlleu 
with water or glycerin, serves as the heating batn. 
The butter or fat is melted in a small beaker anU 
filtered through a dry filter, the oily layer 
then accurately decanted from the lower miip 
layer. Exactly 1 c.c. of the fat is then 
from a slightly heated pipette on to the bottom ot 
the small test-tube, this being foUowed by 
4 c.c. of pure acetic acid (as sold 
weight estimations) which has of 

specific gravity 1062, corresponding with 98 5 7 . « 
B^ic acid. The thermometer is fixed >■? 
and the tube fitted to the larger one. the wuo 
being swung gently to ai^ fro in the 
until the turbid mixture ®*®SVi,«^o1tatiou 

are then withdrawn from the bath and the ag 
continued until the solution tunis tier 

temperature (f ° C.) being then read. If a „ 
is nS quite fresh or exhibits a rancid taste, 
of the fat, separated a. above, » t^uTios 

mixture of ether and alcolml hyh- 

titrated with 27/20 »l 5 ohoUo s^ u™ 

oxide solution in Presence of phenolphth^i -, j, 
number of c.c. of the alkali solution requirea 
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added to Nie temperature i to obtain the ** acetic 
index ’* of the fat. For fresh butter this was found 
to hare the value 64—68, for rancid butter 63*4—66, 
for coconut fat 29 — 34, and for margarine 113*5— 
llQ, Addition to fresh butter of 5% of coconut tat 
lowers the index by 3 — 4, whilst ihe same proportion 
of morearine raises it by 4 — 5. In the rare cases in 
which butter is adulterated with both coconut fat 
and margarine, the test loses its value. — ^T. H. P. 

Varyarin^ Watev’cantent of . A. Gronover 

and F. Mm. Chem.-Zeit., 1922, 46, 933—934. 
Tests with samples taken out of a margarine 
miaiog machine and from packages containing from 
30 to 130 lb. showed that the margarine was in all 
cases perfectly homogeneous as regards water 
content throughout the mass. It is therefore 
considered reasonable to expect manufacturers 
to guarantee each package of margarine to 
contain less water than the percentage allowed 
by law. In the case of pound packets the enter 
layers lose some water by evaporation, but in the 
cases examined the outer layers did not show more 
than about 1% less water than the centre of the 
packets. — H. O. R. 

yitamin A ; SynthesU of hy a marine diatom 

{JiitzicKia elosterium, W. Sm.) growing in pure 
culture. H. L. Jameson, J. C. Drummond, and 
K. H. Coward. Biochem. J., 1922, 16 , 482—485. 
The marine diatom, Nitzschia closferium. is able to 
synthesise large amounts of vitamin A when grown 
in Miquers solution or in sterilised sea water. 

— E. S. 

Vitamin A; Origin of the in fizh oils and fish 

liver oils. J. C. Drummond, S. S. Zilva, and 
K. H. Coward. Biochem. J., 1922, 16, 518-^22, 
The vitamin A contained in the liver oils from the 
cod and other fishes is probably derived through 
the smaller fishes and the plankton from marine 
slgfe, which have been shown to be capable of 
synthesising this vitamin (c/, supra), — E, S. 

Lemon-juice; Orowth-promotiny factor [vifamin] 

of . B. Leichtentritt and M. Zielaskowski. 

Biochem. Zeits., 1922, 131 , 499 — 512. 

The growth-promoting factor of lemon-juice has 
been submitted to a variety of conditions. Lemon- 
juice heated to 100° C., either in acid or alkaline 
solution, is practically unaltered in its CTowth- 
promoting factor for bacteria. Even hydrolysis 
with 2 — 3% hydrochloric acid is without inftuence, 
although sodium hydroxide is inimical. Exposure 
to ultraviolet light or Rontgen rays is without 
ac-lion whatever the reaction of the media, and 
aeration in boiling solution is also without action. 
Adsorbents weaken the activity, and the bacterial 
growth-promoting principle is aialysable, independ- 
ently of the reaction of the medium. — H. K. 

iemon-jutce; Growth-promoting factor of , B, 

Leichtentritt and M. Zielaskowski. Biochem. 
Zeits., 1922, 121, 513—524. 

There is little parallelism between the effect of 
external conditions and reagents on the bacteria! 
powth-pramoting factor and the anti-scorbutic 
factor C of lemon-juice as tested on guinea pi^ 
snd children. Lemon-juice contains an anti- 
scorbutic factor C and a factor which promotes 
powth of bacteria. This latter factor is termed 
vitamiii D. Further experiments are necessary to 
determine whether D is not identical with vitamin 
® -H. K. 

Pepper tubiianttt. Ott and others. See XX. 


Vatbstb. 

Food product obtained from, brewers* yeast. J, C. 
Miller, Assr. to The Evaporating and Drying 
Machinery Co. TJ.S.P. 1,391,661— 2, 20.9.21. 
AppL, 19.3.18. 

Wabts brewers* yeast is supplied to a rapidly 
rotating cylinder from the end of which it is dis- 
charged by centrifugal force as an annulus of fine 
spray, in which form it is rapidly dried by means 
of a current of heated sir blown across it. (a) If the 
air be heated to 155° F. (68° C.) or above, the 
peptones present in the protoplasm of the yeast cells 
are liberated and the product, in the form of a dry 
floor, is suitable as a partial or complete substitute 
for wheat flour for human consumption, (b) If the 
temperature of the air be kept at 110° — 120° F. 
(43°— 49° C.), the yeast cells are not disintegrated, 
and the product is practically free from peptones, 
contains the active ferments of the yeast present as 
in the original material, and forms a v^uable force 
feed for animals. 

Yeast food: Production of — A. H. Gallagher, 
Assr. to National Retarder CJo. U.S.P. 1,431,448 
10.10.22. Appl., 15.5.20. 

The protein of chrome-tanned leather is hydrolysed 
by treatment with lime at a high temperature. The 
product contains amino-acids and proteoses, and is 
suitable for use as a yeast nutrient in growing 
bakers* yeast, yielding a yeast of good colour, odour, 
and keeping qualities, and which has good baking 
strength in the manufacture of leavened bread. 

— L. A. C. 

Bread ; Manufacture of leavened . C. Hoffman, 

H. D. Grigsby, and N. M. Cregor, Assrs. to Ward 
Baking Co. U.S.P. 1,431,625, 10.10.22. Appl., 

I . 10 . 21 . 

A BREAD loaf equal in colour and texture to that 
made from highly milled bolted flour contains added 
water-soluble B vitamin and soluble nitrogen com- 
pounds extracted from vegetable material, in 
addition to the usual constituents. — L. A. C. 

Yeast; Composition of matter for increasing 

growth of when mixed with dough. W. A. 

and E. W. (teere. U.S.P. 1,431,156, 10.10.22. 
Appl., 23.2.21. 

See E.P. 143,938 of 1917; J., 1920, 556 a. 

Fish and the like; Cooling and freezing of . 

J. J. Pique. U.S.P. 1,431,328, 10.10.22. Appl,, 
21.5.20. 

See E.P. 154,250 of 1919; J-, 1921, 94 a. 

XIXB.-WATEB PUBIFICATION; SANITATION. 

lUafer SMpplies; Chlorine treatment of . 

Vollmar. Gas und Wasserfach, 1922, 65, 649 — 
654. 

Fob the disinfection of town water supplies the 
author recommends the preparation of a concen- 
trated chlorine solution which is allowed to flow 
into the water main at a point just before the pump 
intake. The amount of chlorine which flows into 
the mixing chamber is determined by means of a 
differential manometer, and can ^ accurately 
controlled in conformity with the character of the 
water under treatment. The amount required per 
litre of Elbe water at Dresden varied from about 
O' 16 to 0*34 mg., with which quantity the bacterial 
content of the water was reduced from several 
thousand to an average of 4 — ^ per c.c., consisting 
mostly of harmless spore-forming bacteria. The 
uantity of chlorine was daily so adjusted that 
irectly behind the pumps chlorine could not be 
detect^ chemically in the water. At this point it 
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was usually perceptible to the taste, but at the 
outflow of the reservoir the water had no undesir- 
able taste whatever. The addition of a sufficiently 
effective quantity of chlorine was assured by 
bacteriological control. — G. F. M. 

X-rays; Action of secondary radiation of on 

microbes, J, Cluzet, A. Bochaix, and T. Kofman. 
^mptes rend., 1922, 175 , 546 — 548. 

Ntimbkous experiments showed that neither Imrd 
nor soft X-rays destroy bacteria or even retard th«r 
growth, but when cultures are exposed to the 
secondary radiation development ceases. The latter 
result was obtained by using radiators of heavy 
metab of low atomic weight, but very penetrating 
primary radiation apparently excites the radiating 
material unsuitably, so tnat bacteria remain 
unaffected. — H. J. E. 


Patent. 


Soav or compound: Antiseptic and insecticidal . 
R. Macphorson and W. E. Heys. E.P. 186,078, 
15.3. and 30.9.21. 


Thk compound comprises a mixture of sodium ot 
potassium soap, an alkali benaoate, and tar. Birch 
tar is preferred, but any other vegetable or mmer^ 
tar may be used. The ingredient* may be 
thoroughly incorporated by mixing, or the com- 
pound produced by saponifying a mixture of fatty 
acids, benzoic acid, and tar. — H, C. K. 


ergot. The crystals effloresce wlmn exposed ^ 
air and soon decomposition sets in accompanied t; 
disoi^oration. On standing, or more rapidly on hoH. 
ing a methyl alcoholic solution, ergotamine is cx>d. 
verted into an isomeride of feebly basic pro^rtiegj 
termed er^taminine, which crystallises in leaflets 
from the solution. Both ergotamine and ergot, 
aminine give in acetic acid solution in presence of 
ethyl acetate a bdue coloration with sulpnuric acid. 
Therapeutically ergotamine exhibits the t^ical 
action of ergot up to dilutions of 1 in 10 million. 
Ergotamine is a very unstable mon-acid base, 
having [a]p**=-156° in 0*6% chloroform solution. 
Ergotaminine under similar conditions has [a]i>”a 
+381°,— G, P. M. 

Artemisia Afra, JacQ.; Constituents of the flower. 

ing tops of . J. A. Goodson. Biochem. 

1922, le, 489—493. 

The following substances have been isoftated: 
camphor, a wax-Uke ester, probably oeryl cerotate, 
tricontane, scopoletin, and quebrachitol. The 
camphor nad [a]B** = +9-7° and was evidently a 
mixture of the two enantiomorphs. No compounds 
were found which could he regarded as related to 
santonin. — E. S. 

Pepper substances; Natural and artificial U. 

Ckavicine from pepper-resin, the primarily active 
constituent of huick pepper. E. Ott, F. Eichler, 
O. Lademann, and H. Heimann. Ber,, 1922, SS, 
265^—2663. 


XX.-OBGANIC PB0DDCT8; MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

PonicuJafine, the alkaloid of Aconitam pani- 
culatum, Lam. G. E. Brunner. Schweiz. Apot^- 
Zeit., 1922, M. 357—388. Chem. Zentr., 1922, 
93 , m., 1W7. 

Thb alkaloid isolated from the tubers of the panmu- 
lated aconite is not identical with aconitine. It has 
the molecular formula, C„H.,0,N, and crystallises 
from methyl alcohol in small rhombic prisms, m.p. 
263° C.— G. F. M. 

DigitalU leaver; Extraction of the active principles 

from. . E. Mameli. Giorn. Chim. Ind. 

Appl., 1922, 4 , 350—368. 

PnoLONGED extraction of dried digitalis leaves with 
absolute alcohol in a Soxhlet apparatus, followed by 
concentration and purification of the united 
extracts and eeparation of the different _ a^ive 
principles by means of various solvents, yields a 
total! quantity of these principles greater than is 
obtained when the water and alcohol are used 
under other conditions. Details of tlm ^thod of 
extraction and separation are given. — T. H. P. 

Eraot. A. Stoll. Schweiz. Apoth.-^it., 1922, W, 
341—346, 358—364, 374—383. Chem. Zentr., 
1922, 93, III., 1007. 

The improbable assumption that simple amines of 
the tyramine type are the active principles of ergot 
is refuted by the fact that even by the most ireful 
manipulation only the merest traces of such sub- 
stance can be isolated from the fungus, A hitherto 
unknown amine of high moleeu4ar weight having tne 
characteristic therapeutic action of ergot wm how- 
ever isolated from the drug. After the addition of 
acid reagents, such as aluminium sulphate, t?/"® 
powdered ergot, about 360--400 g. of ergot oil frw 
from alkaloid was obtained from 1 kg. of matenal 
by exhEOative extraction with ether and ben^e. 
From the acidified cell material a crystalline alkal- 
oid, ergotamine, C„H..OaN,, cr^tallising from 
acetone with 2 mois. (CH,)*00 and 2 mola. of 
was obtained in a yield of (hi— 2 0 g. per kg. of 


The isolation of pepper^resin from Piper nigrum, 
Singapore, is describe in detail, the product uHi. 
mately consisting of chavicine containing appreci- 
able quantities of wax. The former is shown to be 
a piperidide of chavicinic acid, 1., 


B.C.H 

H.C.A.H 

H.li. 


B.C.H 

H-C-Hj-H 


CO,H 


CO.H 


i.H 
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it is very resistant to hydrolysis by alcoholic sodium 
hydroxide solution and its acid constituent becomes 
isomeriscd during the process to isocbavicinic acid, 
II., a yeJllow amorphous solid, m.p. 200° — 202° C., 
which resembles piperic acid very closely. It is cata- 
lytically hydrogenated in alcoholic eolntion in the 
presence of palladinised animal charcoal to tetra- 
nydropiperic acid. (C/. J.C.S., Nov.)- — H. W. 

Betulin. H. Schulze and K. Pieroh. Ber., 1922, 
55, 2332—2346. 

Bbtuijti, isolated from birch bark, crystallises from 
alcohol with 1 or O’S molecule of solvent which has 
been overlooked by previous investigators. It has 
the composition, C„H5,0, or C„H,,0,, as estab- 
lished by the analyses of the compound itselt, i« 
hydrogen phthalate and succinate, and its in- 
acetate. It is converted by boiling formic aci 
<90%) into an isomeric substance, allobetulin, wnica 
wntains one hydroxy group, the other oxygen atom 
being contained in an ether-like group. Allobetuui 
and its derivatives have higher melting points ana 
are less soluble than betulin and its compounds aM 
are more stable towards chemical reagenn 
Apparently betulin and allobetulin belong to m 
dextrorotatory phytosterols. (C/. 

Aromatic arseniova acids; Synthesis of -■ ^ 
Bart. Annaflen, 19^, 42®» 55 — 103. 

DETAII.S are given for the preparation 
ing arsenious acids by the interaction of * 
ium solution with acid or alkaline 
solution:— phenylarsenioM acid, “ ““cR 

tolylarseniona acids, p-ethoxyphenylarsen 
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>-aceiylAniiiiopjbeDylaraenious acid, Wr, and 
^KshHoropHenyiarsenioUB acids, m^, and p- 
sftrboxyp^ny^rB^ntous acids, p>pacnylenediar8en> 
ous a«id, o- and j^hydroxyphenylarsenioos aci^, 
and ^nitrophcnyJarsenions acids, op-dinitro- 
)henylar8en.ioiifi acid, 5-nitro-2>hydroxyphenylar> 
unions acid, o-nitro - p - hydroxyphcnylarsenioos 
^cid, and m-nitro^hydroxyphenylarsenions acid. 
Oipbenylhypnarseniona acid is obtained from 
)enzen^iazonium chloride and phenylarsine oxide, 
>.nitrophenylhypoarseniou8 acid by reduction of 
j-nitrophenyiarsenious acid, and di-p-nitrophenyl- 
lypoarsenious acid by treatment of the preceding 
jompound with diazotised p-nitroaniline.-A?. K. 1. 

^.rofnotic arsenioui acids/ Synthesis of by the 

interaction of isodiazo-eompounds with the arstn^ 
\U ion. H. Bart. Annalen, 1922, 429, 103—113. 
Fhe same end product is obtained if in the general 
reaction referi^ to in the preceding abstract the 
iiazonium solution is replaow by alkaline isodiazo* 
bates. Details are given for the preparation by this 
method of the following substances: o-, fn.-, and 
p-nitrophenylarsenious acids, phenylarsenious acid, 
j^arboxyphenylarsenious acid, and p-carboxy- 
phenylarsenioua acid. — C. K. I. 

Salvarsan base (mml-diamino^pj/-dihydroxyaTseno^ 

benzene); Two new syntheses of . H. Bart. 

Annalen, 1922, 429, 113—122. 

Pbe first synthesis consists in converting 3-aiiiino- 
>hjdroxyazobenzene into 4-hydroxy-3“phenylazo- 
phenylarsenious acid, which on reduction yields the 
required substance. The second synthesis starts 
with p-nitro-o-arainophenol, which is condensed 
with chlorocarbonic ester, and the urethane so 
attained reduced to give p-amino-o-carbethoxy- 
aminophenol. This is readily converted into «i- 
carbetnoxyamino-p-hydroxyphenylarseuious acid, 
which on reduction gives the urethane of the 
required base. — C. K, I. 


Gallaldehyde and its derivatives. K. W. Rosen- 
mund and E. Pfannkueb. Ber., 1922, 55, 1^57— ' 
2372. 

Reduction of gallaldebydc by hydrogen in the 
presence of spongy platinum or palladium gives an 
amorphous product of high molecular weight 
instead of gaMyl alcohol. Qallaldoxime is reduced 
mainly to digallylUBtine NHCCH,.C,H,(OH) 5 ],. 
Triacetylgallaldoxime acetate, on the other hand, 
gives triacetylKallylamine from which gallylamine 
is obtained by hydrolysis. Unexpectedly, the bases 
and their acetyl derivatives excite a powerful con- 
tractile action on the isolated uterus of the guinea- 
Pig. (C/. J.C.S., Nov.)— H. W. 

Dulcin; Derivatives of . P. Herrmann. 

Annalen, 1922, 429, 163—174. 

The preparation of a number of derivatives and 
analogues of dulcin is deecribed. None of them 
however possesa sweetening properties. {Cf. J.C.8., 
Dec.)^ — C. K. I. 


Diefhylrhodanine. C. S. Leonard. Med. K. Veten- 
skapsakad. Nobelinst., 1922, 4. [14], 1—13. 
OiSTBYMHODANiNE was prepared with the object of 
determining the effect oi ring sulphur on a 
tubstance which mi^t be exp^ted to have nar- 
properties. It waa obtained by condensing 
*“brom(^iethylacet}c acid, (C,Hj),CBr.CO,H, with 
ijm^nium dithiocarbamato in alcohol. Diethyl- 
Tnodanine (bnliethy 1 •2-thioketo>4-thiazolidone) 


OC-C(C,H,), 


1 > 

HN— C8 

'rjrtalUBes in needles, m.p. 107-5° <3. men 


inject^ into a rabbit intramuscularly disaolved in 
oil or intravenously dissolved in sodium bicar^nate 
^lution it bad a narcotic effect slightly greater 
than that or veronal, with a quicker recovery; given 
by the mouth it waa inactive but when injected 
intravenously as an emulsion with gum arable it 
immediately caused death from respiratory failure. 
On account of its low solubility in water it can have 
no practical therapeutic value. — E. H. R. 

Ketones; Decomposition of aliphatic . A 

Mailhe. Bull. Soc. Chim., 1922, 31, 863—867. 
The decomposition of mixed ketones in contact with 
copper-aluminium at 600® C. (cf. J., 1922, 727 a) 
was studied, the substances dealt with being methyl 
isopropyl ketone, methyl isobutyl ketone, methyl 
butyl Ketone, methyl isoamyl ketone, ieobutyrone, 
isopropyl isobuty) ketone, and oenanthone, 

C.H„ CO.C.H„. 

In each case the CO group is liberated almost 
entirely as carbon monoxide and the residues trans- 
formed into ethylenic or saturated hydrocarbons by 
iloss or gain of hydrogen. In the case of butyl, iso- 
butyl and heavier residues further decomposition 
occurs, wholly or in part, into simpler groups. 
Analyses of the products are given in each case and 
show that the substances obtained on decomposition 
are mainly gaseous; small changes in temperature 
are sufficient to affect considerably the nature of the 
products. — H. J. E. 

Bomylene ; Preparation of . H. Meerwein and 

J. Joussen. Ber., 1922, 55. 2529—2533. 

Nbahlt pure bornyflene, solidifying point 108® — 
107® C. instead of 113® C. as recorded in the litera- 
ture for the homogeneous substance, is prepared by 
the action of a 10% solution of potassium amyl oxide 
in amyl alcohol on bornyl chloride at 230® C. or on 
bornyl bromide at about 190® C. (Cf. J.C.S. , Nov.) 

— H. W. 

Oil of maritime pine [Bordeaux turpentine'}; Con- 

stituents of . G. Dupont. Chim. et Ind., 

1922, 8. 549—554. 

By slow fractionation of Bordeaux turpentine in a 
vacuum through a specially constructed co^lumn, 
2 m. high, a very considerable separation into a- and 
)5-pin€ne was effected. The column was provided 
with numerous cups of nickel gauze, each carrying 
a glass overflow tube of sufficiently large diameter 
to allow a plentiful reflux. By one fractionation a 
separation of 50% of a-pinene of 90% purity was 
achieved, and same amount of almost pure 
a-pinene having o= -39’5® compared with -40*1® 
for the pure substance was isolated by a second dis- 
tillation of the fractions first obtained by operating 
in such a way that a new fraction was added as soon 
as the calculated rotation of the residue was equal 
to that of the fraction about to be added. Althou^ 
no break whatever was observed in the boiling point 
curve, a notable inflexion was obtained in the curve 
for the rotation when about 55% had passed over, 
and a fairly constant value at o=— 21® was ^ven 
between the approximate limits of 73 to 80%, the 
distillate then consisting mainly of ^-pinene (no- 
pinene). From the values obtained it was calcu- 
lated that the original entire fresh turpentine con- 
tained 63% of «-pmene and 26'5% of /3-pinene. The 
remaining 10% was represented by the last frac- 
tions boiling above 60° C. at 15 mm. pressure. The 
presence of these higher fractions cannot be 
attributed entirely to oxidation of the turpentine, 
and they must be regarded as normal constituents 
of the oil. By fractionation three main fractions 
were isolated. The fraction boiling at 77® — 80® C. 
at 15 mm. was strrngly dextrorotatory, and 
dipentene, sobrero], and an at present unidenti- 
fied strongly dextrorotatory hydrocarbon were 
detected in it. The fractions boiUng at about 100® 
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— 120*^ C. at 15 mm. appeared to consist of ozidatk>n 
products, among whicn were a ketone* pinol, and 
trac^ of an aloonol and ester. The highest fraction 
counted of a new dextrcnrotatory sesquiterpene, 
giving a crystalline ndtrodte, m.p. 109® — 110® C. 

— G. F. M. 

Turpentine; B$le of the varioui constituents of 

In Indusfrtal syntheses. G. Dupont. ct 

Ind., 1922, 8, 655—658. 

In the syntheses of terpin, terpineol, and bomeol 
from pinene the presence of noplnene 03-pinene) is 
actuafty an advantage, as it gives exactly the saz^ 
products in these cases as does o-pinene, and in 
general in better yield and with a greater reaction 
velocity. The presence of the last runnings in the 
pinene used, is, on the other hand, very disadvan^ 
tageous, and all fractions boiling nigher than no- 
pinene should therefore be eliminated. The presence 
of fenchol in crude synthetic terpineol and horneol 
is probaUy to be ascribed to the higher boiling con- 
stituents of the turpentine used in the synthesis, 
as it is nearly or entirely absent when rectified 
pinene is us^. The formation of fenchol is 
certainly not due to the presence of nopinene in the 
starting material, as was asserted by Barbter and 
Grignard (J., 19C0, 672). The identity of the pro- 
ducts obtain^ from a~ and /3-pinene depends, tow- 
ever, on one of the two atoms or groups which are 
added on to the pinene molecule being a hydrogen 
atom ; in all other cases the products would^ be 
different, and a separation of the two isomerides 
would be necessary in order to obtain satisfactory 
yields of an individual product. — G. F. M. 

Silver: Oligodynamic effect of . BL. Doerr and 

W. Berger. Biochem. Zeits., 1922, 131, 351 — 361. 
Thb active agent in all oligodynamic effecU is the 
silver ion. Silver surfaces lose their activity by 
treatment with potassium cyanide, and water 
activated by silver is inactivated by potassium cyan- 
ide. The inactivation is due to conversion of the 
active silver ion into inactive Ag(CN), ions. 
Carbon dioxide and oxygen are the constituents of 
the air which activate silver surfaces, each being 
more potent in developing activity than air itself. 

— H. K. 

Patents. 

Methane: Chlorination of . Holzverkohlungs- 

Ind. A,-G,, and K. Rdka. E.P. 186,270, 22.11.21. 
Thb chlorine used in the chlorination of methane 
at 400® — 500® C. is diluted with 2 — 5 vols. of steam. 
The degree of chlorination can be very largely con- 
trolled by varying the proportions of the reacting 
gases and of the steam, and catalysts, such as the 
chlorides of copper, iron, calcium, or magnesium can 
be advantageously employed. Using a quarts tube 
70 cm. long and 40 mm. diam., filled with pieces of 
firebrick, and passing 25 1. of methane, 38 1. of 
chlorine, and 100 g. of steam per hour the chlorine 
is distributed in the reaction products as foHows: 
53% as HCl, 8% as CH.CL 13% as CH,C1.. 20% as 
CHC1„ and 5% as OCl^. The same amount of steam 
and ^ 1. of both methane and chlorine give 52% as 
HCl, 12% as CH,a, 21% as CH,C1„ 14% as CHOI,, 
and 1% as CCI4. 41 1. of methane, 20 1. of chlorine, 
and 70 g. of steam give 51% as HCl, 26% as CH,C!, 
^% as CH.C1„ 1% aaCHCl,, and no Cg*. 

— G. F. M. 

Mucic acid and other producit; Method of convert- 
ing tcood into . S. F. Acree. E.P. 160,777, 

18.3.21. Conv., 25.3.20. 

Mucio acid is prodneed by the oxidation of ^lacV 
060 , obtained from larch wood or other ^oeliuloBic 
material containing gakictan by hydrolysis as des- 
cribed in E.P. 160,776 (p. 910*). The oxidation 
is carried ont at 60°— 86° C. by means of nitric Mid 
containing nitrogen oxides, Snitable proportions 


•* ^ 

are 10% of galactose and 25% nitric aeij 
oxidation mixture. The crude mneio acid is puricJ 
by dissolying in ammonia to form the di-ammoniun 
salt, clarifying the solution with animal charcoal 
and re-precipmating with acid. The mother liqaorj 
from the crude acid can be used to oxidise furtW 
quantities of galactose or to hydrolyse more wooj 
to galactose, or may be worked for other hj. 
products such as oxalic, gluconic, and sacchar. 
acids.— W. H. G. ^ 


Alkali salts of oxidised protalbinie acid and of 
oxidised lysalbinie acid as stable protecHn 
colloids for mercury compounds. M. E. Wdvp. 
kamp. U.S.P. 1,391,154, 20.9.21. Appl., 27.3.2a 
The action of the alkali salts of protalbinie and 
lysalbinio acids (Paal, J., 1909, 996) as protective 
colloids is considerably improved by oxidising theie 
with a mixture of alkali hydroxide and mercuric 
oxide. For the oxidised acids the names protoxal. 
binic acid and lysoxalbinic acid (or oxalbinic acid 
for a mixture of both oxidised acids) are proposed. 
Stable colloidal preparations of mercuric oxide 
sulphide, and salicylate can be prepared with the aid 
of the alkali salts of the oxidised acids; tl^g« 
preparations can be evaporated to dryness, and the 
residues on treatment with water yield colloidal 
solutions which may be boiled without precipitation 
of free mercury. 

Afonfan wax; Chlorination of . A. Deschauer 

U.S.P. 1,429,932, 26.9.22. Appl., 22.5.22. 
Chlobination is effected in an aqueous medium. 

— T. A. S. 


Acetic anhydride ; Manufacture of . H. Dreyfus, 

U.S.P. 1,430,304, 26.9.22. Appl., ^.5.21. 
Acetic anhydride is prepared by treating an acetate 
with a pyrosulpbste. — T. A. S. 


Arsenobenzene derivative^ Stable and proem 

of making same. W. Kdle and A. Binz, Assre. 
to Farbw. vorm. Meistcr, Lucius, nnd Briiniog. 
U.S.P. 1,431,671, 10.10.22. Appl., 20.10.21. 
Arsenical preparations which are stable in solution 
are prepared by mixing water-soluble arsenobenzeoe 
compounds of the type, R.NHR,, where R is an 
arsenobenzene residue and K, a sulphoxylate or 
oarbamate residue, with other water-soluble arseno- 
benzene compounds. — G. F. M. 

Acetylsalicylie acid; Procitif for obtaining tht 

calcium salt of . J. Altwegg, Assr. to Soc. 

C%im. des Usines du Rhone. U.S.P. 1,431,863, 
10.10.22. Appl., 11.1.22. 

CAiiCnrif acetylsalicylate is prepared by neutralising 
acetylsalicylie acid with the calculate amount of 
calcium hydroxide in presence of a solution of 
sodium chloride. — G. F. M. 


Lecithin; Pecovery of from organs of tdi- 

blooded animals. J. Grossfeld. G.P. 357, Ooh 
6.7.18. . . . 

Dried, finely-powdered fish roe or the like is treatw 
with organic solvents capable of extracting fat an 
cholesterol, e.g., ether, and the residue is trea^ 
for about 3 hrs. with boiling methyl alcohol. 
solution is evaporated to dryness, yielding a 
highly viscous, colloidal product which is soinbrc , 
fats and oils, and in ethyl acetate and acetone, a 
which, either alone or dissolved in oils, readily fo 
emulsions with water. The product absorbs «p , 
150% I, and is suitable for the, 
solutions of lecithin in cod4iver oil, for mjecti , 
and for use as an ointment base. — L. A. O. 

Teaet and tannin; Production of eompoun^ of 
Farbenfabr. vorm. F. Bayer und U>. « 

357,140, 4.1.21. . J 

Paxann bcer-yeaet mix^ with K •» 

with sodium chloride is digest^ with tannin 
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iqiieous tannin solution for several hours at 40*^ 

^0 c. After neutralisation with sodium hydroxide 
ihe product is filtered, and the residue is washed’ 
Iried, ground, and heated to 110°— 125° C. for 
everal hours. The astringent properties of the 
iroduct render it of therapeutic value. — L. A. C. 

Material lor the itrodiagnoeit of typhilis; Purifica- 
tion of . A. von Wassermann. G.P. 357 244 

27.4.20. 

LsTiOBNa such as alcoholic or aqueous extracts of 
yphilitic organs and normal organs, or lipoids, are 
.dded to human or animal blood serum which has 
leen rendered inactive by heating to 55° C., and 
fhich shows _ a positive Wassermann reaction, 
titer interaction between the antigens and material 
iresent in the serum, the product is subjected to 
[Itra-filtration, the filtered liquid being practically 
ree from impurities. A normal solution for Wa.s- 
crinann’s reaction is prepared by adding the dc- 
ired quantity of the liquid antigens to a measured 
uantity of the liquid obtained as above tlie 
mallest quantity which gives a complete Wasser- 
lann’s reaction being a normal solution. A quan- 
itative estimation of antigens, i.e., a quantitative 
ontrol of the Wassermann reaction, is thus pos- 
ible. — L. A. C. 

i-Amino-l-phenyl-2.3-dialkyl-5-pyrazolone ■ Pre- 
paration of N-omit\oacetyl compounds of 

Karbw. vorm. Moister, Lucius, uud Briinino’ 
G.P. 857,752, 1.3.18. -uning. 

These compounds are obtained by the action of 
aqueous ammonia on cliIoroacetyl-4-amino-2 3- 
dialkyl-l-phenyl- pyrazolones, or by the action of 
acids on the addition compounds of these sub- 
stances with hexamethylenetetramine. For example 

4-chloroacet,vlamino-2,3-dimethyl-l.phenyl-5.pvraz- 

olone, m.p. 187° C., obtained bv the action of cliloro- 
acetyl chloride on 4-amino-2.3-dimotliyl-l.plieayl-o- 
pyrazolone in aqueous solution in presence of an 
leid-fixiug substance, is mixed in chloroform soUi- 
:ion with hexamethylenetetramine, and the addi- 
:ion compound which is precipitated after standing 
,or several days is dissolved in alcohol and the 
iolutiou mixed with concentrated hvdrocliforic 
icid, 4-Anunoacetylainiiio-2.3-dimethyl-l-phenvl-5- 
ijrazolone r j 

C FT C.NH.CO.CH,.NH. 

\N(CH,).C(CfI,) 

5 thereby obtained as ita dihydrochloride, an acid 
■eacting substance which is converted into the 
■leiitral monohydrochloride by treatment with 
ethqxide. This substance decomposes 
0 iJ’t 260°— 265° C. The correspond- 

.'^■«'“y‘-3-methyl compound may be similarly 
ttainod, or by the action of ammonia on 4-cbloro- 

lae free bases are move soluble in 
Dip/n pyramidone (dimethylaminojintipyrine). 
y re useful therapeutically as febrifuges 

-G. F. M. 

ueuury compounds; Process of exUnding the cafa^ 
y c activity of [in oxiciaf it/n of acetylene]. 

101099 ''"^'" P.-Beige. U.S.P. 1,431,301, 
iu.10.22. Appl., 21.5.19. 

’ES E.P. 143,891 of 1920; J., 1921, 368 ,c. 

HI- PHOTOGBAPHIC matebials and 
PBOCESSES. 

" 0 / catalyst. I. Decomposition 
potassium /erroepanide in daylight. O, Baudisch 
hr 1922, 55, 2698-2706. 

alkaline solu- 

potassium ferrocyanide on exposure to light 


A. S. 
U.S.P. 


phases. The 

S3: £r..‘s 

detSiW. TjXngl.lf “r*oI?a^5l®TeaZtf tte 

hydroxVd” of colourle® ferrLs 

^heme:-^ represented by the 

(NcJk. ±5£±Mt_[Fe 

The second phase is the hydrolytic elimination of the 
potassium cyanide group, which is enormously 
aoc6lerateu by oxygen. ^ 

(C). J.C.S., Nov.H-H. W. 

Patents. 

Photographic film; Antistatic 

SIcDanie'l, Assr. to Eastman Kodak Co 
1,431,894, 10.10.22. Appl., 26.3.21. 

The photographic film consists of a support., e.g., of 
nitrocellulose, carrying a layer of sensitive material 
and a layer of material, e.g., cellulose acetate, 
which 18 not softened by photographic baths and 
B'lucli contains a hygroscopic material. — W. C. 

IPhotographie'} antistatic films; Base for and 

compositions for making the same. P. C. Seel 
Assr. to Eastman Kodak Co. U.S.P. 1.431 900’ 
10.10.22. Appl., ie.4.21. ' ’ ’ 

A FLEXiBtE transparent support which is suitable 
tor the production of antistatic film when coated 
with a photographic emulsion, consists of molecularly 
intact nitrocellulose together with an inert metallic 
salt, an inert hygroscopic organic compound of low 
volatility, and water. — W. C. 

Film for the episcopic projection of photographs and 
cinetnaiographs. Akt.-Ges. fur AniJin-Pabr. 
G.P. 3-57,010, 7.11.20. 

A FILM for episcopic projection consists of cellulose 
ethers or esters with particles of finely divided 
metals embedded therein as image carriers 

“L. A. C. 

Photographic transfer film. Farbenfabr. vorm. F. 

Bayer uud Co. G.P. 357,011, 19.10.20. 

A FILM consisting of cellulosic compounds and 
gelatin is formed, witliout an intermediate layer, on 
a suitably prepared carrier, and can be stripped 
from the carrier when dry. — L. A. C. 

Colour photography ; Negative maferraZ for . 

E. Wollf. E.P. 16S,035, 21.4.21. Conv,, 14,8.20. 
See G.P. 315,731 of 1020; J., 1022, 567 a. 

XXII.-EXPL0SIVES; HATCHES. 

Patents, 

E-pplosii’C and process of making same. E. Ott, 
Assr. to E. H. Faust. U.S.P. 1,390,378, 13.9.21. 
Appl., 25.5,20. 

Cyanukjc triazide. 




II \x.C:N.C.K;f II 

I 1 \n 

N:C.N 

A 

N = N 

prcpaied by the action of aqueous solutions of 
sodium azide on cyanuric halides, is claimed as an 


/ 
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explosive. It forms colourless crystals, m.p. 94° C., 
is not volatile, not changed by cold water, but 
slowly decomposed by hot water, explodes when 
subjected to violent concussion, when healM to 
170° C., or when heated suddenly. It is not 
poisonous, does not attack metals, is superior as 
a priming agent to mercury fulminate, lead azide, 
and silver azide; is suitable for the preparation 
of Flohert ammunition and ammunition for other 
small fire-arms; and in the molten state is a good 
solvent for most of the organic substances usually 
employed as explosives for grenade loadings, tor- 
pedoes, etc. — H. C. R. 

Nitrating apparatus. 6. Juer. XJ.S.P. 1,431,161, 
10.10.22. Appl., 1.7.20. 

The apparatus consists of a series of 16 or more 
nitrating pots arranged around the periphery of 
a rotary table to which regular increments of move- 
ment can be imparted. A centrifuge is placed 
adjacent to the table so as to receive the contents 
of the nitrating pot opposite to it when the table 
is at rest. An acid filling tank is also situated 
adjacent to the path of movement of the pots and 
at a distance from the centrifuge equal to the 
increment of movement of the table. A mechanical 
agitator is arranged above the path of movement 
of the pots with the table at a distance from the 
acid tank equal to a multiple of the increment of 
movement of the table. — G. F. M. 

Explosive having liquid air as a hose. G. Weber, 
Assr. to 8oc. Lea Petits Fils de F. de Wendel 
et Oie. U.S.P. 1,431,711, 10.10.22. Appl., 25.8.21. 
An explosive is composed of liquid air, calcium 
silicide, and a combustible organic substance. 

—A. B. P. 


XXIII.— ANALYSIS. 

Specific gravity of small amounts of liquid; Appa- 
ratus for the rapid determination of the . E. 

Wiedbrauch. Z. anorg. Chem., 1922, 122, 167 — 
170. 

Watke and the liquid in question are contained in 
two TJ-tubes which are in communication with ono 
another and with a manometer, the heights of 
the liquids which balance various pressures are 
measured, and the specific gravity then calculated. 

— W. T. 

Artificial daylight (Sheringham system)' Applica- 
tion of to laboratory purposes. S. H. Groom. 

Analyst, 1922, 47, 419—423. 

The correction of the light given by a gas-filled 
eilectric lamp to that of north tky light involves the 
elimination of progressively more energy from the 
blue to the red end of the spectrum. This may be 
accomplished either by passing the light through a 
suitably coloured glass screen, or by reflecting the 
light from a suitably coloured reflector. The latter 
method has been employed for the first time in the 
Sheringham Daylight lamp. The change produced 
in the appearance of coloured ejects under different 
illuminants varies widely in different cases. If the 
object is one which transmits or reflects only a small 
portion of the spectrum, the change in colour is 
comparatively small. The greatest change is shown 
in the case of an object which reflects two widely 
different portions of the spectrum more strongly 
than the intervening portions, as in the case of a 
purple pigment. — H. C. R. 

Daylight lamp; Use of the in volumetne and 

colorimetric analysis. W. Singleton. Analyst, 
1922, 47, 424—426. 

Titeations were carried out using N / 50^ solutions 
and a large number of the more common indicators 


by natural dayKght, artificial daylight from i> 
Osram “ daylight ” glass lamp, and the light of a, 
ordinary vacuum electric lamp. In most cases tlig 
degree of accuracy possible in the determination jj 
the end-point was at least as great with artifici,! 
daylight as with natural daylight. Ordinan 
artificial light gave uniformlly less accurate titri 
tions except when thymol blue was used as tl* 
indicator. The use of the daylight lamp also greatl, 
Increased the ease with which great accuracy coalf 
be obtained. — H. O. B. 

Mixed indicators; Use of . A. Cohen. ] 

Amer. Chem. Soc., 1922, 44, 1861 — 1857. 

The differences of subjective colour are enhancej 
when two indicators are partially tranrformed ai 
the same hydrogen ion concentration. The colon, 
metric estimation of hydrogen ion concentratioi 
may, therefore, be rendered more precise by the ust 
of suitable mixed indicators and in certain titration 
sharper end points may be obtained, particularlj h 
coloured liquids. Thus with bromothymol blue a 
indicator the value Pa 6 8 is indicated by a puri 
green colour, but in a yellow medium the colour ii 
yellowish-green and difficult to observe ; if, howem, 
an indicator is added which is violet at this era. 
centration, then the total effect of the mxed indi. 
cators will be a green end point. This may 1» 
achieved by adding equal quantities of bromothymjl 
blue and bromocresol purple. Several examples of 
the use of mixed indicators are described.— J . F, S, 

Sulphuric acid; Estimation of ^ ; as torius 
sulphate in the presence ofalunnnrt^. L 
and P. Kohn. Z. anorg. Chem., 1922, 122, 299- 
310. 

The results of the estimation of sulphuric acid a 
barium sulphate in the presence of aluminium are 
too low, owing to the adsorption of iilumimuin 
sulphate by the barium sulphate. The amoua 
alorbed increases at first with the conceiitr.ution«^ 
the aluminium salt but soon reaches a limit. Ite 
error is only one-tenth of that observed in Miie- 
spending determinations in the presence of ferre 
salts The best results were obtained in hydro 
chloric acid solutions, where the maximum emr 
was found to be — 0’15/4. '»• 

Calcium; Estimation of small quantities 

P ^ Laidlaw and W. W. Payne. Biocliem, J, 
1922, 16, 494 — 498. 

The method described is suitable 
calcium in amounts of the mder 6 ^ ’ 

gives resulU accurate to about ^ 
calcium is precipitated as oxalate (in the ca- 
S serum, this may be done d.r^tly from 
Bcrura without previous L,,]ro- 

separation, the precipitate is dissolved m hydre 
chloric acid and-the calciunu “ 

form of calcium olizarinate by the 
excess of alizarin m alcoholic solution, 
warming, of a few drops of g I, 

crystalline, the precipitate is collecf^ deciffl- 
crucible, washed with ammonia, and 

posed with a solution of “oci alcoU 

The liberated alizarin is dissolv^ and 
made just alkaline with ammonia, and estm ^ 
colorimotrically by comparison with a si 
solution of ammonium ahzarinate. L. o. 

Copper; Microchemieal 

l^cu. Bui. Soc. Btunte Cluj, 1922 1. 

Chem. Zentr., 1922, 93, IV., 737—738. 

The green compound P™InaratinK ’fa"”' 

881 a) is precipitated m a donbl© “P^'ly "“js li»>' 
in which the upper and lower 
35 c.c. and 5 c.c. respectively, f 2 c.t 

tion, the solution is shaken three times 


’oI.Xn.,Ko 22.1 
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chloroform in the upper compartment, and the 
[aroforzn, after settling, ia run into the lower 
inpartment, whence it is drained into a porcelain 
icible. The chloroform is eraporated tn vacuo in 
desiccator, and the precipitate ia either weighed 
CuPyaCCNS),, or ia converted into cupric oxide 
sulphide before weighing. — L. A. O. 

rductiong with cadmium in volumetric analysis. 
II. W. D. Treadwell, M. Blumenthal, M. Starkle, 
M Hooft, M. Dreifuss, and A. Bossi. Helv. 
Chm. Acta, 1922, 5, 732—743. 

)NTINOIno previous work (J,, 1921, 605 a) it is 
own that when uran^ salts are reduced with 
lely divided zinc or caiRinm, reduction ia inclined 
go l^yond the uranous ata^e to the U'" atage. 
lis may be corrected by allowing the solution from 
e reduction tube to fall drop by drop into a vessel 
posed to the afr, when the trivalcnt uranium ia 
idised to the uranous stage. It can then be 
trated accurately with permanganate. To pre- 
nt oxidation of the uranous salt to the uranyl 
age by air, the solution should be fairly strongly 
;iS about 3'0 N sulphuric acid being convenient, 
the electrometric method of titration is used, 
'er-reduction can be ignored, since the distance 
dween the two breaks in the curve gives the titre. 
oT technical purposes the over-reduction is so 
ight when cadmium is used that, for estimating 
:all quantities of uranium in very dilute solution, 
can be ignored. Titanium and uranium can be 
timated together in dilute solution by reduction 
ith cadmium and electrometric titration with per- 
anganate in an atmosphere of carbon dioxide. By 
le same method small quantities of titanium can 
) determined in presence of large quantities of 
on, using potassium bichromate for tne titration, 
anadic acid is reduced quantitatively to the V" 
age if air is carefully excluded, and the reduced 
(lution can be titrated with permanganate. It is 
3 st to run the reduced solution direct into the 
:idified permanganate (a quantity within 0*5 c.c. 
i that necessary) previously freed from air. 
Ddigo can be estimated by dissolving in sulphuric 
Did monohydrate at 70® C., cooling and diluting 
’ith water to give a solution 0*05 to O’OliV with 
Bspect to indigo and 0*2 to 0'5N with respect to 
alphuric acid. The solution is then reduced to the 
>uco stage by running through a reduction 
iibe (about 7 — 8 cm. by T8 cm.) filled with 
pely divided cadmium. The reduced ^ution is 
Heeled in an atmosphere of carbon dioxide and 
trated with ferric chloride electroraetrically. The 
?grce of accuracy is very high. Thioindigo and 
ethylene Blue can be estimated in a similar man- 
ir. (C/. J.C.S., Nov.)~E. H. R. 

eductions with cadmium and lead in volumetric 
111. W. D, Treadwell, P. Hristie. L. 
F.gger, P. Sturzenegger, A. Freuler, A. Weber, 
and U. F. Edelmann. Helv. Chim. Acta, 1922, 
5, 806-818. 

BE cadmium reduction tube previously described 
•j 1921, 60.5 a) can be used for the reduction of 
ilorate in dilute sulphuric acid solution. The 
^suiting solution of chloride is then titrated with 
Iver nitrate by the Volhard method. Perchlorate 
not reduced under these conditions, consequently 
l orate can he determined in presence of per- 
ilwate. The latter can be reduced to chloride by 
Himg in sulphuric acid solution (about 10 c.c. of 
ncen trated acid to 50 c.c. of 77/10 perchlorate solu- 
'>n) in presence of titanium sulphate with finely 
titled cadmium for ^ to 1 hr. A small amount 
cadmium sulphide which is formed does not 
Grtcre. After cooling, the solution is diluted 
® toe titanou^ sulphate present is oxidised with 
, ^anganate. The chloride is then titrated with 
nitrate either electrometrically or by the 


Volhard process. For the reduction of niobic acid, 
followed by titration with permanganate, Metzger 
and Taylor^ reduc^ with amalgamated zinc a 
sulphuric acid solution of niobic acid stabilised with 
succinic acid {cf. Taylor, J., 1909, 818). It is shown 
that this solution is far from stable ; it gradually 
becomes opalescent and in course of time its 
reducibility diminishes. The reducibility of a 
niobic acid solution depends on the degree of 
dispersity of the colloidal particles of the acid. The 
most consistent results were obtained with a solu- 
tion of the fluoride in concentrated hydrochloric 
acid. After removal of hydrofluoric acid the 
solution was passed through a cadmium reduction 
tube, and then titrated electrometrically with 
ferric chloride. Although the results were consis- 
tent, it does not appear that reduction was carried 
completely to the Nb'" stage. Molybdate can be 
reduced quantitatively to the Mo'" stage in hydro- 
chloric acid solution, and stannic chloride to tho 
stanous stage, by finely divided lead. The reduced 
solutions were titrated with permanganate after 
addition of manganous sulphate. The lead was 
prepared by immersing a zinc rod in acidified lead 
acetate solution, washing the lead crystals formed 
with alcohol and ether and drying in a vacuum. 
The material so obtained was used in a reduction 
tube. — E. H. R. 

Manganese ; New method for the estimation of . 

S. Minoviei and C. Kollo. Chim. et Ind., 1922, 
8, 499—500. 

Manganese may be accurately estimated, even 
when present in very small quantities^ by pre- 
cipitation as iodate by means of iodic acid, accord- 
ing to the equation 

MnSO*+2HIO,=Mn(IO.)*+H^SO.. 

A solution of about twice tho theoretical quantity 
of iodic acid is added to the manganese solution, 
and after warming for 10 mina. on a water bath, 
twice the volume of alcohol is added. After a 
short time the precipitate settles down, and is 
collected on a filter or Gooch crucible and washed 
with 70% alcohol, preferably saturated with man- 
ganous iodate. The w’ashed precipitate is dried 
at 100® C., and weighed. The mother liquors con- 
tain no trace of manganese, as the iodate is in- 
soluble in 70% alcohol in presence of excess of iodic 
acid. In water at ordinary temperatures the 
solubility of the iodate is 0*19o%, and in 70% 
alcohol 0*005%. The absolute percentage error in 
the examples given varied from 016 to 0’63% when 
quantities of the order of 0*1 — 0*3 g. of the 
hvdrated sulphate were taken for estimation. 

— G. F. M. 

Precipitations with hifdrogen svlphide; Hindrance 
of by neutral chlorides. L. Dede and P. 

Bonin. Ber., 1922, 55, 2327—2331. 

The precipitation of lead sulphide from 1/1000 
molar solutions of lead chloride in water by 
hj'drogen sulphide at 20° C. is completely inhibited 
by the presence of hydrochloric acid in a concen- 
tion of l*4y. In the presence of increasing con- 
centrations of calcium, ammonium, or potassium 
chloride, decreasing concentrations of hydro- 
chloric acid are sufficient to suppress precipitation 
entirely. Incomplete precipitation of le^d sulphide 
is observed with considerably lower concentrations 
of hydrochloric acid. At higher temperatures, the 
effect of hydrochloric acid in the presence of neutral 
chlorides is still more marked. Similar results to 
those obtained with lead choride are also obtained 
with cttdmium salts and apparently with tin salts. 
The precipitation of load sulphide is hampered to 
«a less degree by the presence of perchloric acid. 
In this case the addition of sodium perchlorate 
favours precipitation presumably by depressing 
the dissociation of the acid. The precipitation of 
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lead chromate from acetic acid solution is in- 
complete in the presence of much chlonde; in 
amnioniftcnl solution tills is not tno c&sov tt. 

lodometric method; New based on the /ornrn- 

tion and the esUmation of cyanogen lodtac. K. 
Lang. Z. anorg. Chem., 1922, 122. 332—348. 

A voLUMETBic method for the estimation of iodides 
is given based on the fact that an iodide will react 
with an oxidising agent (KMnO,) and hydrc^ 
cyanic acid in the presence of hydrochloric and 
sulphuric acids to give cyanogen iodide, the end 
point being indicated by starch solution. Inis 
can be controlled by estimating the cyanogen 
iodide with thiosulphate „ „ . 

10N+S,0,'+H-H'+S.0.'. 

The metliod is applicable in the presenM ol 
bromides and nitrates and can also be employed 
for the determination of the different stages or 
oxidation of iodine in mixtures. The reactions ot 
hydrocyanic acid with iodine mono-chloride and 
hypoiodous acid have also been investig^ed. ^ 

See also pages (.v) 885, Belation of melting point 
to boiling point (Lorenz and Herz). 891, Joshes* 
of dyestuffs (Setlik). 893, Sulphite liquors (Sieber). 
896, Nitric oxide (Klemenc and Bunz I). 89/, 
iSeparafion of cerium (Prandtl and Loschl). yuz, 
Lwr oil (Richmond and England). 907, Tannin 
(Atkinson and Hazleton); Water-soluble matter in 
leather (Hough). 908, Nitrate /ert> ‘sers (Mach »nd 
Sindilinger). 909, Oxalic acid (Muller). 911, Malt 
analysis-. Standard for estimation of colour in beets 
and worts (Lampe); Volatile afiditv of whines con- 
taining sulphurous acid (Marcille). 912, Cifm ^id 
in trine and musts (Von der Heide and Straube), 
Bum (Schaffer); Butter (Fascetti). 

Patent. 

Flash point of oils; liPP^taius f^ determining 

. E. H. M. Klee. E.P. 185,814, 3.6.21. 

The oil to be tested is contained in a vessel sur- 
rounded by an electrically heated water jacket. A 
stirrer is provided for the oil and the vapours above 
it Ignition is effected by a spark or a coil heated 
to redness. The top of the vessel can be removed 
for open cup tests. A modification consists ot an 
electrically heated vessel into which high-boiling 
oils of high flash-point may be dropped to determine 
their ignition temperature in the presence ot 
heated air or oxygen. — T. A. S. 


Patent list. 
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I.— GENERAL; PLANT; MACHINERY. 
Applications. 

Algem. Norit Maatsch. Compression, storage, 
and treatment of gases. 30,724. Nov. 10. (Hol- 

**^Mgem.^\Font Maatsch. Drying gases. 30,725. 
Nov. 10. (Holland, 14.11.21.) 

Algem. Norit Maatsch. Treating liquids. 30,726. 
Nov. 10. (Holland, 14.11.21.) 


Arhuckle. Means for separating liquid and soli; 
components of mixtures. 30,318. Nov. 6. 

Baker. Regenerative furnaces, 29,409. Oct. 27 
Barnes and Eleming. Grinding mills. 28,846 
Oct. 24. j 

Boberg, Soderlund, ^estrup, and Tecln* 
Chemical Laboratories. Separating solids froj 
liquids. 30,014 and 30,700. Nov. 2 and 9. 
Brauer. Cooling fluids. 30,233. Nov. 4. 
Brinies and Goodwin, and Seaman, Grindiao 
mixing, etc. mills. 28,977. Oct. 24. 

Broadbent and Sons, and Sturgeon. Centrifugs 
separators. 30,509. Nov. 8. 

Chemical Engineering and Spensley. 
ducing intimate mixtures of substances and obtaii 
ing chemical products. 29,728. Oct, 31. 

Griffiths .and Passburg. Obtaining large crystals 
from solutions. 29,064. Oct. 25.^ ^ 

Heeiian. Drying air and gases. 29,<q 7. Oct, 31. 
Henshaw, Whittell, and Holmes and Co. Appg. 
ratus for bringing liquids and gases into intimate 
contact. 30,346. Nov. 7. 

Kirke. 30,689. See XIX. 

Lobane and Ruck. 30,764. See II. 

Nitrogen Corp. Drying gases. 29,792. Oct, 31, 
(U.S., 9.U.21.) . , , 

Porteus. Mixing-machines tor granular or 
pulverulent substances. 30,168. Nov. 4. 

Raper. Dry’ing^raachines. 28,869. Oct. 24. 
Sklenar. Reverberatory furnace. 30,649. Nov.9 
Sraidth and Co. (Smidtb & Co.). Ball and tube 
mills. ^,538. Nov. 8. 

;Soc. des Condenscurs Delas. Evaporating, con. 
centrating, distilling, etc. apparatus. 3S,9'1, 
Oct. 24. (Fr., 21.7.21.) 

Tccbno-Chemical Lal)oratonos, ^ and lestnip 
Rotatable heat-transmitting appliances. 29,239, 

^Tooth. Treatment of smoke and fumes. 23,813. 

^ VaHe’z. Coating filtering-frames. 29,1©. Oct 26 
Wade (Standard Development Co.). ManufactuK 
of foam-forming liquids. , 

Weston. Gyratory crushers. 30,486. Nov. 7. 

Complete Specifications Accepted. 

11 972 (1921). Paterson. Filtering apparatus. 

(187,259.) Nov. 1. , , r, • tx c i 

12,048 (1921). Thompson (Sharpies Specialty la ) 
Centrifugal emulsifiers. (187,642.) Nov. 8. 

13.206 (1921) and 6593 (1922). Rigby. Hentiu! 
or cooling liquids or admixed solids and liquias u 
evaporative or like treatment. (187,2©.) 

14,147 (1921). Weddingen. Removing incru ta 
• tions from boilers and softening feed-vater 

17,017' a92lTand 8186 (1922). Meek. Furnacef 

W’,^'\l9^l7'and 11,748 (1922). Marr and Col 
I Oven Construction Co. Continuous drying 

1 pulverulent materials, applicable to the nianui 
ture of neutral ammonium sulphate. 

^*19’, is (1921). Paterson. Filtering apparai* 

^Thatche^r. Manufacture of ^ 
permeable separators such as diaphragms, o 

walls, etc. (187,728.) Nov. 8. riKclac 

20,158 (1921). Kostner. Washing and dispi 
ment of gases. (168,867.) Nov. 15. I 

i!® !!S; S: 

U ^^25’,^3\l9^1)''.' ^Chem. Fair. Griesheim-EleWK 
and Sander. Apparatus for washing materii ^ 
5. has been separated by centrifugal action. (,1° , 

8 ^2^,176 (1921). Pomeroy. PuJverising-aPP^''’’*' 

(188,173.) Nov. 15. 
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30,096 (1921). Silver Spring Bleaching and 
Bveing CJo., and Hall. Treating certain waste 
liquors. (188,208.) Nov. 15. 

33,507 (1921). Bamburg, Grinding or cmahing 
Biachines. (187,884.) Nov. 8. 

33,810 (1921). ScKiwtzer. Preventing formation 
of scale in boilers, Ivaporators, etc. (174,905.) 
Nov. 1. 

33,938 (1921). Harvey and Buckley. Centrifugal 
drying-machines. (188,243.) Nov. 15. 


II.— FUEL; GAS; MINERAL OILS ANI) 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 


Applications. 


Boilby. Hydrogenation of hydrocarbon oils and 
residues. 30,655. Nov. 9. 

Boocock, Laing, and Nielsen. Manufacture of 
fuel briquettes etc. 29,384. Oct. 27. 

Butler. Manufacture of liquid fuel. 29,789. 
Oct. 31. 

Capon (Wells). Gas-producers. 30,550 and 
30,552. Nov. 8. 

Capon (Wells). Apparatus for cooling and clean- 
ing gas. 30,551. Nov. 8. 

Coley. Gas manufacture. 30,773. Nov. 10. 
Diehl. Recovery of coal from waste by flotation. 
29,522. Oct. 28. (Ger., 3.11.21.) 

Edison Swan Electric Co., and Percival. Manu- 
facture of metallic filaments for incandescent 
electric lamps etc. 28,805. Oct. 23. 

Ferguson. Feldspar tanks for coal-washing. 
30,374. Nov. 7. 

Gaa Rese^^cll Co. Gas generators. 30,678. 
Nov, 9. (U.S., 20.6.22.) 

Hollinshead. Briquette fuel. 28,719. Oct. 23. 
Kirke. Water-gas plants, 29,068. Oct, 25. 
Lamplough. Treatment of hydrocarbon-bearing 
substances. 80,746. Nov. 10. 

Lchane and Ruck. Manufacture of retorts etc. 
30,764. Nov. 10. 

Lewis. Burning blast-furnace gas in steam 
boilers. 29,464. Oct. 28. 

Lockwood. Treating coal etc. 29,111. Oct. 25. 
Loriette. Production of liquid-fuel mixtures with 
alcohol as basis. 30,106. Nov. 3. (Fr., 3.11.21.) 
Mann. Suction-gas producers. 30,453. Nov. 7. 
Merz. Fuels. 28,963. Oct. 24. 

Monnot. Cracking oils. 29,383. Oct, 27. 

Oddy. Distillling coal, peat, wood, etc. 29,469. 
Oct. 28. 

Oddy. Purifying etc. hydrocarbons etc. 29,470 
and 29,472. Oct. 28. 

Oddy. Light hydrocarbons etc. for motors and 
lighting. 29,471. Oct. 28, 

Peebles, Instrument for indicating beating 
quality of gas, 30,182. Nov. 4. 

Rideal. Elimination of sulphur from oil. 30,837. 
Nov. 10. 

Southgate. Apparatus for distilling and testing 
carbonaceous matter. 28,768. Oct. 23. 

Sumner. Manufacture of gas. 29,3^. Oct. 27. 
Wellman Seaver Morgan Co. (jas-producers. 
30^^. Nov. 11. (U.S., 12.11,21.) 

White. Treatment of petroleum etc. 29,240, 
Oct. 26. 


White. Low-temperature carbonisation of carbon- 
aceous material etc. 29,241. Oct. 26. (India, 
IS.1.22.) 

q_^yood. Gas retorts. 30,919. Oct. 11. (Australia, 
30.11.21.) 


Complete Specipications Accepted. 

(1920). Parker and Bamber. Gas-scrubbers. 
Ub7,999,) Nov. 10. 

» (1921). Accioly. Manufacture of an ako- 

onc liquid for use as combustible. (187,640.) Nov. 8. 


13,^3 (1921). West, Madden, Boardman, and 
West 8 Gas Improvement Co. Destructive distilla- 
^19.^ V carbonaceous materials. 

(187,263.) Nov. 1. 

16,554 (1921). Turner. Gas-generators. (187,277.) 
Nov. 1. 

16,826(1921). Marlow. Gas-producers. (187,282.) 
Nov. 1. 

17,352 (1921). Meguin A.-6. Butzbach, and 
Muller. Apparatus for carbonising bituminous 
substances, such as coal or shale, at low tempera- 
ture. (168,859.) Nov. 8. 

17,587 (1921). Markham, and Staveloy Coal and 
Iron Co. Distillation of solid carboniferous matter. 
(188,019.) Nov. 15. 

17,873 and 20,740 (1921). Reid. Manufjicture of 
gaseous fuel from lime-kiln gases. (188,022.) 
Nov. 15. 

19,327 (1921). Giles (Fieild). Fuel for internal 
combustion engines. (187,326.) Nov. 1. 

19,355 (1921). Illingworth. Production of smoke- 
less fuel and coke. (187,328.) Nov. 1. 

19,463 (1921). Blake. Alcohol fuels. (187,335.) 
Nov. 1. 

19,525 (1921). Roberts. Carbonisation of coal. 
(187,336.) Nov. 1. 

20,412 (1921). Tinker. Production of petrol. 
(188,058.) Nov. 15. 

20,444 (1921). Franklin and Pettingall. Fuel. 
(187,351.) Nov. 1. 

20,612 (1921). Young. Manufacture of gas. 
(188,073.) Nov. 15. 

26,482 (1921). Koppers Co. Purification of gases. 
(170,572.) Nov. 8. 

28,399 (1921). Dempster, Ltd., and Broadbead. 
Gaa purifiers. (188,193.) Nov. 15. 

33,441 (1921). Sebeib and Koch. Manufacture of 
pure nitrogen-carbonic-acid mixtures from combus- 
tion gases. (172,958.) Nov. 1. 

III.— TAR AND TAR PRODUCTS. 
Applications. 

Chem. Engineering and Wilton’s Patent Furnace 
Co., and Shadbolt. Distillation of tar. 29,110. 
Oct. 25. 

Humphrey and Humphrev. Boilers for pitch, tar, 
etc. 28,745. Oct. 23. 

ly -COLOURING MATTERS AND DYES. 
Applic.ations. 

Burt, Boulton, and Haywood, and Miles. Manu- 
facture of indophenolic t^ies. 29,258, • Oct. 26. 

Imray (Soc. Chem. Industry in Basle). Manufac- 
ture of azo dvestuffs and chromium compounds 
thereof. 30,923. Nov. 11. . 

Plauson’s (Parent Co.), Ltd. (Plauson). Dyes 
etc. 29,321. Oct. 27. 

Complete Specipic.ation Accepted. 

23,^6 (1921). Ransford (Cassella u. Co.). Manu- 
facture of salts of acridinium compounds. (183,127.) 
Nov. 15. 

V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applic.ations. 

Brooke, Brooke, and Stapleton. Manufacture of 
paper etc. 29,^1. Oct. 23. 

Carbone, and Institute Sierioterapico Milanese. 
Preparing cultures of Bacillus fels^neus. 30,912. 
Nov, 11. (ItaL, 12.11.21.) 

Davies and Haig. 30,482. See VI. 

Dreaper. Manufacture of viscose silk etc. 
30,214. Nov. 4. 

Fries. Manufacture of water-resisting paper, 
29,491. Oct. 28. (Jugo-Slavia, 29.10.21.) 
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Hydroloid, Ltd. (Exportingenienre f. Papier u. 
Zellstoffteohnik Ges). Washable printing papers. 
29,064. Oct. 25. 

Hydrtdoid, Ltd. (Exportingenieure f. Papier u. 
ZelLstoiftechnik Ges). Treatment of asbestos 
materials. 29,059. Oct. 25. 

Hydroloid, Ltd. (Exportingenieure f. Papier a. 
Zellstoffteohnik Ges). Water- and fire-proof paper. 
29d)60. Oct. 25. 

liOTy. Production of artificial filaments. 29,254. 
Oct. 

Levy. Manufacture of cellulose acetate. 30,136. 
Nov. 3. 

Medhurst. Manufacture of paper. 29,245. Oct. 26. 
Moriondi. Manufacture of viscose silk. 29,965. 
Nov. 2. 

N. V. Nederfandsche Kunstzijde Maatsch. Puri- 
fying solutions of viscose etc. 30,577. Nov. 8. 
(Holland, 18.11.21.) 

Nobel Industries, Ltd. 29,092. See XXII. 

Ros, and Volos Manufacture, Ltd. Treating 
fibrous materials. 28,932. Oct. 24. 

Schidrowitz. Manufacture of paper etc. 29,885. 
Nov. 1, 

Schmitt. Cleaning cotton fibre etc. 29,460. 
Oct. 28. 

CoirPLETE Specifications Acceptbd. 

11,293 (1921). Dreyfus. Manufacture of cellulose 
derivatives. (187,639.) Nov. 8. 

20,116(1921). Ishizu. Treatment of ramie, china 
grass, etc. in the production of yarn or thread. 
(188,037.) Nov. 15. 

20,195 (1921). McGill, and Volos Manufacture, 
Ltd. Treatment of fibrous materials. (187,346.) 
Nov. 1. 

*22,609 (1921). Wade (Internat. Cotton Protecting 
Co.). Impregnated cotton bales. (187,394.) Nov. 1. 

25,435 0921). Kumagae and Chiba. Recovery of 
material for the manufacture of paper. (187,805.) 
Nov. 8. 

VI. — BLEACHING; DYEING; PRINTING; 

FINISHING. 

Applications. 

Davies and Haig. Scouring, bleaching, dyeing, 
etc. wool etc. 30,482. Nov. 7. 

Grant. M^aterproofing textile fabrics. 30,460. 
Nov. 7. 

Levy. Dyeing artificial filaments. 30,135. Nov. 3. 
Marsden. Treatment of fabrics. 29,242. Oct. 26. 
(U.S., 27.2.22.) . 

Newell. Dyeing animal and vegetable fibre. 
29,462. O*. 28. 

Flauson’s (Parent Co.), Ltd. (Plauson). Dyeing. 
28,881. Oct. 24. 

Soc. Anon, dite PfOgil., Mordant for dyeing 
animal fibres. 30,027. Nov. 2. (Fr., 30.8.22.) 

Complete Specifications Accepted. 

18,817 (1921). Gott and Wallis. Apparatus for 
dyeing or bleaching textiles. (187,669.) Nov. .8. 

29,044 (1921). Akt.-Ges. f. Anilinfabr. Dyeing 
animal or mixed fibres. (171,981.) Nov. 1. 

VII. — ACIDS; ALKALIS; SALTS; NON- 

METALLIC ELEMENTS. 
Applications. 

Appareils et Evaporateure Kestner. Extracting 
sodaic salts from bicarbonated mineral waters. 
30,103. Nov. 3. (Belg., 5.11.21.) 

Carmichael and Co., and Guillaume. Apparatus 
for manufacture of sulphuric acid. 30,632. Nov, 9. 

Charity. Utilisation of waste lime from chemical 
works. 30,407. Nov. 7. 

Chem. Fabr. Griesheim-Elektron. Production of 
stable compounds of calcium hypochlorite. 30,693. 
Nov. 8. (Ger., 8.11.21.) 


Fowler and Subrahmaniam. Production of acetic 
acid from alcohol. 29,625. Oct. 30. 

Frenndler. Treatment of seaweed. 28,970 
Oct. 24. (Fr., 25.10.21.) 

Gerber. Dissociation of aluminiferous substances 
in combination with fixation of nitrogen. %,130 
Nov. 3. . . . 

Haynes and Williams. Fixation of nitrogen 
30,000. .Nov. 2. 

Jaques and West. Manufacture of ammonium 
compounds. 29,532. Oct. 28. 

Kinziberger u. Co. Production of iron-free 
chromium compounds. 30,132. Nov. 3. (Czecho- 
Slov., 4.11.21.) 

Nitrogen Oorp. Ammonia synthesis autoclave 
29,791. Oct. 31. (D.S., 9.11,21.) 

Roberts. Manufacture of lime. 29,040. Oct. 26. 

Sanders. 29,015. See X. 

Staddon. Manufacture of products from magnes- 
ium-containing substances. 30,795. Nov. 10. 

Thompson. 29,624. See X. 

Complete Specifications Accepted. 

6690 (1921). Potter and Robinson. Manufacture 
of chromium compounds. (187,636.) Nov. 8. 

17,873 (1921). Reid. See II. 

18,976 (1921). Dents. Gliihfadenfabr. Kurtz u. 
Schwarzkopf (les. Apparatus for purifyfcg hydro- 
gen. (166,541.) Nov. 1. 

19,2^ (1921). Marr and others. See I. 

20,583 (1921). Rheinisch-Nassauische Bergwerks- 
u. HUtten A.-G., and Schuphans. Production of 
chemically pure hydrochloric acid. (167,752.) Nov. 8 , 

M,668 (1921). Manuf. de Prod. Cbim. du Nord 
Etabl. Kuhlmann. Mechanically operated furnaces 
for roasting pyrites. (181,313.) Nov. 8. 

33,441 (1921). &heib and Koch. See II. 


VIII.— GLASS; CERAMICS. 
Applications. 

Allen. Method of glazing bricks. 29,562. Oct. 30. 
Allport and Sbenton. Kilns for firing pottery etc. 
30,277. Nov. 6. 

Bennett. Ovens or kilns for firing pottery etc. 
29,826. Nov. 1. 

Marks (Buffalo Refractory Corp.). Refractor.! 
compositions, 28,948. Oct. 24. 

Niewenberg. Preparation of thermo-resistant 
glassware. 29,884. Nov. 1. 

White (National Lead Co.). Abrasive sheet 
material. 29,898. Nov. 1. 

Complete Specifications Accepted. 

14,992 (1921), Testrup, and Techno-Chemical 
Laboratories. Manufacture of china clay. (188,010.) 
Nov. 15. , , 

17,238 (1921). Ix)tt. Production of charges ot 
molten glass (187,661.) Nov. 8. 


IX.— BUILDING MATERIALS. 
Applications. 

Arnot. Compositions for conditioning wood etc. 
29 906. Nov. 1. 

Avis and Jennings. Compound for weatherproof- 
ing pavements etc. 29,291. Oct, 27. 

Avis and Jennings. Weatherproofing pavino' 
blocks etc. 29,293. Oct. 27. . 

Forssman. Preservation of wood etc. 

Oct. 23. (Ger., 22.10.21.) 

Marshall. Structural material. 30,131. Nov.^- 
Pittman. 30,597. See XI. 

Roberts. Portland cement. 29,041. Oct. 


25. 


CoKPLETB Specifications Accbptbp- 
20,979(1921). Schloesser. Manufacture of 
iai for making mortar from town refuse. (187 ,ot) ■! 
Nov. 1. 
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<*1944 <1921). Kambach. Heat-, cold-, and 
water-proof mater&l. (167,757.) Nov. 8. 

(1922). Douglas and Phibbs. Preservation of 
w,Sd. (187,627.) Sov.l. 

Y— METALS; METALLURGY, INCLUDING 
ELECTROJdETALLURGY. 

Applications. • 

Rarron, Halliwell, and Bindley. Hardening 
articles of iron or steel etc. 29,301. Oct. 27. 

British Aluminium Co., and Gwyer. Aluminium 
nllovs 29,786. Oct. 31. 

British Thomson-Houston Co. (General Electric 
Of,), Protecting metals from corrosion. 28,835. 

^^ley. Reduction of ores, oxides, etc. 30,772 and 

*<>ntinuoiia Reaction Co., and Skelley. Manufac- 
ture of ferrous alloys and weatherproof articles 
therefrom. 30,023. Ni^I 2. - i e 

Demel and Leighton. Manufacture of gold leaf. 

^^i^ffieid. Basic open-hearth furnaces etc. 30,925. 

^Durant and Sulman. Treatment of ores contain- 
ing oxide of copper or zinc. 29,516. Oct 28 
Edison ¥ an Electric Co., and Percival. 28,80o. 

^^Evans and Hamilton. Methods of reducing metals 
nSfng alloys. 30,m. Nov. 9- ^ 

Fink High-temperature alloys. 29,616. Oct. dU. 
Gronqvist. Cementation of steel and iron. 

^ilarris. Electrode position of metal. 29,343. 

*Liifd;n and Vermaes. Chloridising volatilisation 
( metals. 30,300. Nov. 6. (Holland, 12.11.21.) 
Liinden and Vermaes. Obtaining met^s from 
heir chloride vapours. 30,301. Nov. 6. (Holland, 

^Moxham. Treatment of siliceous metal-bearing 
ninerais. 28,919. Oct. 24. ... coa 

Otto. liiquid flux solder for aluminium. 30,580. 

Reis. Hardening and rustproofing metals. 

^®Sahric^‘l?on and steel alloys 28^69. Oct. 23. 
SaJtrick. Nickel alloys. 28 /70. Oct 23. 

Saltrick. Alloy steels. 28,771. Oct. 23. 

Saltrick. Alloys. 29,193. Oct. 26. _ 

Sanders. Treatment of galvanisers waste flux 
etc. 29,015. Oct. 25. , . • i 

Shepperd. Manufacture or treatment of iron ana 
steel and their alloys. 30,892. Nov. 11. _ 

Thompson. Treatment of flux skimraiiigs from 
galvanising. 29,624. Oct. 30. 

Torrance. Flux for soldering. 29,^>L No'’. 1. 
Tullis. Recovery of aluminium. 29,309. Uct. Zi . 

Complete Specifications Accepted. 

19,052 (1921). Aitehison. Manufacture of 

unstainable stoel and iron or alloys tnereo . 
(187,310.) Nov. 1. . . j sr . 1 

19,082 (1921). Elmore, and Chemical and 
lurgical Corp. Production of lead from leaa 
sulphate. (187,313.) Nov. 1, . 

20.320 (1921). Greiner. Manufacture of iron 
alloys containing silicon. (188,049.) Nov. 15. 

20.321 (1921). Greiner. Manufacture of alloys 
ot iron. (187,729.) Nov. 8. 

21,368 U921). Soc. Chim. Usines du Rhone. 
Coating wires etc. (168,872.) Nov. 1- . 

21,568 (1921). Rushen (A.-G. Felder-Clement). 
Reduction of metal oxides by means of aluminiuni. 
(187,375.) Nov. 1. 

25,761 (1921). Naito. Treatment of magnetic 
sand or finely-divided iron ore. (187,810.) Nov. 8. 

28,776 (1921). Victoria Iron Rolling Co. Treat- 
ment of tin-plate scrap. (170,861.) Nov. 1. 


XI.— ’ELECTRO-CHEMISTRY. 
Applications. 

British Thomson-Houston Co. (General Electric 
Co.). Insulating composition. 30,576. Nov. 8. 
O^frey. Leclanche cells. 28,904. Oct, 24. 
Haddan (Graphitwerke A.-G.). Electrodes for 
electric furnaces. 29,378. Oct. 27. 

Harris. 29,343. See X. 

Long. Insulating material. 28,889 — 28,891. 
Oct. 24. 

Pittman. Insulating and waterproofing mater- 
ials. 30,597. Nov. 8. 

Scott. Electrolytic apparatus. 28,947. Oct. 24. 
Voigt. Electric accumulators. 29,295-6. Oct. 27. 

Complete Specifications Accepted. 

19 665 (1921). Pouchain. Electric accumulators. 

(188,027.) Nov. 15. , . „ 

20,254 (1921). Thatcher. Elcctrolytically oxidis- 
ing or reducing substances. (188,042.) Nov. 15. 

20 395 (1921). Thatcher. Electrolytic cell. 

(188,056.) Nov. 15. . , 

34,286 (1921). Fuller’s United Electric Works, 
and Welch. Galvanic batteries. (187,892.) Nov. 8. 

34,405 (1921). British Thomson-Houston Co. 
(General Electric Co.). Electric insulators. (187,893.) 
Nov. 8. 

XII.— FATS; OILS; WAXES. 
Applications. 

Aische. Production of organic sulphonated oils 
of animal origin etc. 28,995. Oct. 25. 

Bamburg. 30,556. See XX. j rr i_ 

Boburg, Soderlund, Testrup, and Techno- 

Chemical Laboratories. Rendering oils etc. 30,91* 
jijov. 11. 

Knapp and Levin. 29,972. See XVII. 

Wilhelm and Wilhelm. Oil etc. extractors. 
28,790. Oct. 23. 

Complete Specifications Accepted. 

17 137 (1921). Khorassany. Manufacture of 

soap’. (187,660.) Nov. 8. . 

18 877 (1921). Schou. Oleaginous emulsifying 
materials, and the manuf.acture of edible substances. 
n87 298 ) Nov. 1. 

'' is’ 832 (1921). Schou. Manufacture of emulsions 
or emulsiVing ingredients. (187,299.) Nov. I- 
23,003 and 23,284 (1921). Melamid. Manufac- 
ture of substances ot the fatty acid type. (169,962 
and 170,562.) Nov. 15. ^ , 

430 (1922). Hull and Steer. Saponaceous clean- 
ing composition. (137,526.) Nov. 1. • 

XllI— PAINTS; PIGMENT’S; VARNISHES; 

' RESINS. 

AppLICAT10-NS. 

Assaiile. Submarine paint. 29,477. Oct. 28. 
Pittman. 30,597. See XI. 

Complete Specifications Accepted. 
lo inn Lefcbvro. Production of an oil 

havtnTthe proU^s of oil of turpentine. (188,008.) 

(1921). Plauson’s (Parent Co ), Ltd. 
(Plausoii). Inks, water-colour paints, etc. (l.-7,732.) 

^4'i9l'(1922). Smidt and Jaeger. Production of 
printer’s ink. (187,537.) Nov. 1. 

XIV.-INDU-RUBBER ; GUTT-A-PERCHA. 
Applications. 

Davis and Hester. Treatment of rubber latex. 
%tuLtion of rubber latex. 30,874. 

Nov. 11. 
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Hydroloid, Ltd. (Exportingenieure f. Papier n. 
Zeilstofftechnik Gea.). Imitation guttapercha end 
leather. 29,058. Get. 

Plauson’s (Parent Co.), Ltd. (Plauson). Golonr- 
ing rubber etc. 29,202. Oct. 26. 

XV.— LEATHEB,; BONE; HORN; GLUE. 

■ ArPLiCATioNa. 

Hydroloid, Ltd. 29,056. See XIV. 

Robinson. Process for plumping leather. . 29,252. 


20,276 (1921). .Patetson; Apparatus for chbrin 
ating water or other liquid. (188,045.) Nov 
29,8^ (1921). E^idin and Eifront. Simultaneous 
pr<rauction of demineralised , amylaceous sulretances 
and lower nitrogenous matter for food purposes U 
th»use of tubers or cereals in whole or broWi 
grains. (171.991.) Nov. 1. 

30^996 (1921). Silver Springs Bleaching and 
(188 ^ certain waste liquors. 


COKPIiEtE SPECmcATlON ACCEPTED. 

25,705 (1921). Renner and Moeller. Manufac- 
ture of bates and the operation of bating. (179,136.) 
Nov. 8. 


XVI.— SOIES; FERTILISERS. 
Applic.\tion. 

Jorgensen. Manufacture of a nitrogen-assimilat- 
ing manure. 30,669, Nov. 8. 

Complete Specifications Accepted. 

11,039 (1921). Pease, Manufacture of fertilising- 
material. (187,251.) Nov. 1. 

24,472 (1921). Sams, Fertiliser, (187,423.) 
Nov. 1. 

1987 and 4966 (1922), Rhenania Verein Chein. 
Fabr.. and Rusberg. Rendering soluble crude 
phosphates. (174,370 and 177,496.) Nov. 8. 

XVII.-SUGARS; STARCHES; GUMS. 


XX .—ORGANIC PIlOI>TJOTS : MEDICINAT 
SUBSTANCES; ESSEN'^IAL OnS. 


Applications. 

Hamburg. Hydrolysis. 30,556. Nov. 8. 

Barrett Co. Manufacture of aromatic a'ldehvdp« 
28,836. Oct. 23. (U.S:,^11.21.) 

Fowler and Subrahmanjlp^. 29,625. See VII. 
Napp (Chem. Werke Altstetten A.-G.). Manufac. 

ture of l-phenyl-2,3-dimGthyI-4-dimethylamino-5 
pyrazolone. 29,374. Oct. 27. 

Ricard, Allenet, et Cio. Manufacture of butvl 
chlorides. 30,021, Nov. 2. (Fr., 28.12.21.) 


Complete Specifications AccErtBD. 

20,209 (1921). "Wade (Lichtenthaeler). Apparatus 
for making ether. (187,347.) Nov. 1. 

21,632 (1921). Badische Anilin u. Soda Fabrik. 
Manufacture of alcohola, (175,238.) Nov. 15. 

29,034 (1921). Schatzkes. Purification of lactic 
acid, (173,479.) Nov. 15. 


* Applications, 

Boberg, Spiers, and Tcchno-Chemical Laborator- 
ies. Treatment of starch-containing materials. 
30,916. Nov. 11. , 

Knapp and Levin. Obtaining high-grade carbo- 
hydrates from waste fats etc. 29,972. Nov. 2. 

Singer. Manufacture of starch. 30,337. Nov. 6, 
(.Austria, 5.11.21.) 

XVIir.— FERMENTATION INDUSTRIES. 
Applications. 

Distillers CJo., and Meyer. Dehydrating alcohol. 
30,143. Nov. 3. 

Ledoga Soc. Anon. Manufacture of enzymatic 
preparations from pancreas gland. 30,481. Nov. 7. 
(ItaL, 12.11.21.) 

MeessOn. Manufacture of malt wine. 29,223. 
Oot. 26. 

Ward Baking Co. Manufacture of veast, 30,815, 
Nov. 10. (U.S., 22.3.22.). 

XIX.— FOODS; WATER PURIFICATION; 
SANITATION. 

Applications. 

Aluminium Plant and Vessel Co., and Tarbet. 
Sterilising and preserving liquids. 30,824. Nov. 10. 

Birch,- Simpson, and Simon, Ltd. Treatment of 
cereals. 29,^1. Nov. 1. 

Buffa. Preparation of chocolate. 29,222. Oct. 26. 
(Fr., 26.10.21.) 

Clayton, and Comp, du Gaz Clayton. Disinfect- 
ing. 30,811. Nov. 10. • 

Kirke. Purification of boiler feed water. 30,689. 
Nov. 9. 

Complete Specifications Accepted. 

18,877 (1921). Schon, See XII. 

19,140 (1921). Activated Sludge, Ltd., and 
Coombs. Treatment of sewage and other impure 
liquids. (187,315.) Nov. 1. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Camilior and Hay. Manufacture of multicolour 
screens, plates, and films for colour kincmatograuhy, 
29,629. Oct. 30. 

Counscll Film Process and Chemical Go. Treat- 
ment of photographic films. 30,841, Nov. 10, 
(Australia, 22.11.21.) 

Hydroloid, Ltd. (Exportingenieure f. Papier w. 
Zeilstofftechnik Gea.). Sensitis^ papers. 29,053. 
Oct. 25. 

Sokal (Kallo u. Co.). Light-eensitive film or 
layer. 30,451. Nov. 7. 

Wadsworth Watch Case Co. Photographic 
mediums. 28,821. Oct. 23. (U.S., 31.8.22.) 

Complete Specifications Accepted. 

27,200 (1922). Marks (Daylight Film Corp). 
Photographic developers. (187,932.) Nov. 8. 

27,334 (1922). Marks (Daylight Film Corp.). 
Production of cinematograph films etc. (187,933.) 
Nov. 8. 

XXIL— EXPLOSIVES : MATCHES. 
Am-ICATIONS. 

Barnes. Manufacture of fulminate of mercur.v. 
28,788. Oct. 23. 

Lisse. Explosives. 29,908. Nov. 1. , 

NobOl Industries, Ltd. (Du Pont de Nemours auo 
Co.). Nitration of cellulose. 29,092. Oct. 2o. 

XXm.— ANALYSIS. 

Application. 

Baker, and Tintometer, Ltd. Appara^s 
testing colour of translucent liquids. 30,473. 

Complete Specification Accepted. 

23,743 (1921). Schofield. Optical pyremetefs. 
(188,182.) Nov. 16. 


ABSTRACTS* 


(Dec. 15. 1922. 


Vol. XLl, 


MACHINEBY. 

common iubstanees. 
J. Ind. Eng. Chem., 

Data, expressed in the form of cnrves, oonoerning 
the humidity equilibria of . various common snh- 
staaces are discussed* In the determination of 
these data, each substance^ in a finely divided 
state was hrou^t to equilibrium by successively 
f.xDosing for 18 to 96 hrs. to a current of air of 
15^30 50* 70, 90, and 100%, and then of 90, 70, 
5o’ 30, and 16% relative humidity at 25^ C. 
Equilibrium in each case was thus approached 
from both the 8aturatedtf|fl uosaturated state of 
the substance. In^ a|dp^&ues, the dry weight, 
found bv passing air, previously dried by means 
of phosphorus pentoxide, over the substance heated 
to ^ C., agreed closely with the weight found 
after drying in an ovon at 106° — 110° C. Ail the 
curves have the same general shape, the water 
content of each substance rising rapidly in air 
having a high or low humidity, and slowly in air 
of sb to 60% relative humidity. Wool, jute, and 
silk have a greater affinity for moisture than 
cotton and Linen. Absorbent cotton has a very 
high affinity for moisture. Cellulose acetate silk 
retains less moisture than viscose, nitrocellulose, 
and natural silks, which have similar affinities for 
moisture. The moisture content of paper increases 
with an increase of lignin content. Foodstuffs 
have a high affinity for moisture, and tobacco and 
leather retain more moisture than any other sub- 
stance examined. Carbon black and lampblack 
have similar affinities for moisture hut are much 
ioferior to activated charcoal and unheated 
gelatinous silica as absorbents for moisture. Finely 
divided inorganic substances such as kieselguhr, 
kaolin, asbestos, and glasswool, have characteristic 
low absorptive capacities for moisture. The 
increased drying effect of warm air is chiefly due to 
the resulting decrease of its relative humidity, and 
the moisture contents of substances, exposed over 
the ordinary range of indoor and outdoor tempera- 
tures, changes but slightly provided that the 
relative humidity of the surrounding air is 
constant. — A. J. H. 



Sumiditv eguilibrMofvarious 
■R E. Wilson and T. Fuwa. 
1922, 14, 913—^18. 


Materials of low thermal conductivity, E. 
Griffiths. Faraday Soc., 16.10.22. [Advance 
proof.] 

The ideal material for use as an insulator from a 
cold-storage engineer’s point of view is stated to 
consist of a light substance, having an assemblage 
of minute cells enclosed in a framework which is 
i^mpervious to moisture^ since water has a very 
high thermal inductivity and is liable to set up 
aecomposition in substances of organic origin. The 
paper gives the results of a series of investigations 
earned out on expanded rubber (a rubber converted 
into a highly illular form and having an exceed- 
ingly low density), balsa wood (a very light wood 
obtained from Ecuador), the fibrous waste from a 
tree known as ** Kingia Ausfralis.” mats made 
rom cured eel grass sewn between sneets of strong 
compressed peat, with a view to ascer- 
in if these materials would be suitable for coid- 
x^rage insulation. The values found for the 
tnermal conductivity, expressed in B.Th.XJ. per 
for 1 in. HuoknesB and 1° F. differ- 


temperature, vere: — expanded rubber 
0*308 for paelong densities of 
i wood, 

“^29 and 0 877 for 5-75 and 


wnniaBion of ^ 


the 
itroUer 


are reprodaced 
Aka>.^ kind 
.ary Office. 


Soon P®,’’ ; Kingia wood waste, 

0^9 for a packing density of 84 lb. per cub. ft.: 
©el “ttats, 0*316 and 0*341 for packing densi- 

ties of 9*4 lb. and 13*4 lb. respectively per cub ft ■ 
compressed peat, 0*512 and 0*502 for specimens 
weighing 20 lb. and 29*5 ib. respectively per cub. ft. 
^fore an opinion can be expressed on the merits 
of expanded rubber or eel grass mats the author 
considers that a long period test under service 
conditions will be required, and pcints out that the 
thermal conductivities of insulating materials in 
general are not invariable physical constants 

— S. G. U. 


I^seudo-extraction ; Wi7ikelblech*$ phenomenon or 

. New methods of extracting solids. K. 

Charitschkov. J. Russ. Phys.-Chem. Soc.. 1920. 
52, 96—107. 


Whrn certain pseudo-solutions, such as those of 
gelatin, agar-agar, and sodium oleate, are treated 
with various _ non-aqueous solvents insoluble in 
water, the solid disperse phase passes, partially or 
completely, into the liquid^ non-aqueous phase in 
the form of a gel. It is suggested that this 
phenomenon, to which is given the name pseudo- 
extraction,” may find technical application in such 
operations as soap boiling and the extraction of 
gelatin and glue from jellies. ((?/. J.C.8., Dec.) 

— T. H. P. 

Liquid films formed on solid surfaces under 
dynamic conditions; Thickness of . Re- 

search Staff of General Electric Co., London 
(F. S. Goucher and H. Ward). Phil. Mag., 1922, 
44, 1002—1014. 

The thickness of the film is dependent on the shape 
of the solid on which it is formed. For a flat 
slab of infinite thickness the relationship between 
the thickness (t), gravity (g), the viscosity (ij), 
density <;»), and velocity of drawing (vj is 
t s=2v^q/ p g. If the solid is in the form of a 
fine wire of radius, r, the surface tension is 
dominant, and pavity negligible. In this case, 
t/r»4*87v,/'y, where y is the surface tension. 
These equations apply to suspensions if the 
diameter of the particles does not exceed the thick- 
iie^ of the film. If the liquid wets the surface, the 
solid does not exert any specific action. — \V. E. G. 


Discharge of air through small orifices, and 
entrainment of air by the issuing jet. J. S. G. 
Thomas. Phil. Mag., 1922, 44, 969—988. 

An investigation into the effect of variation in the 
diameter of orifico and length of channel of down- 
wardly directed jets, on the rate of flow and on the 
entrainment of air. The variation in the rate of 
discharge with the gas pre.ssiire can be represented 
by the equation Q = A'e*, where A' and o are con- 
stants. In the case of thin discs, with orifices of 
diameter not less than three times the thickness 
of the plate, the discharge of air is given by the 
formula, v,‘ = ^**d‘*‘” 6®'*“. With thick discs, as 
the diameter of the channel decreases, the value 
of a increases. For low pressures, the volume of air 
entrained increases linearly with the gas pressure, 
followed by a subsequent increase at a continu- 
ously decreasing rate. Anomalous behaviour is 
observed with thick discs. The jet becomes unstable 
over a certain range of pressures, the volume- 
pressure curve showing an inflexion. This in- 
stability is clearly demonstrate when the volume 
of air entrained per unit of air of the issuing jet 
is plotted against the pressure of the gas. A 
diminution in the size of the orifice is accom- 
panied by a greater air entrainment up to a critical 
value of the diameter, at which point turbulence 
is impressed on the gas on entering the orifice. 
With decreasing diameter and constant length of 
channel the disturbance increases, but with 
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constant diameter and increasing length * of 
channel the anomaly becomes less marked. 

— W. E, G. 

Evaporation of solvenU. Wolfi and Dom. 

See Xm. 

Measurement of low temperatures. Darling. 

See XXm. 

Thermometric lag. Griffiths and Awbery. See XXIII. 

Patents. 

Absorption and purification of gases and vapours. 

R. Adler, E.P. 165,451, 27.6.21. Conv., 28.6.!^. 
The gaseous substances on entering the absorption 
or purifying chamber, instead of coming in contact 
witn atomised sprays of liquid, are made to flow 
between sheets of liquid arranged at convenient 
distances apart. These sheets are broken at suit- 
able places to permit the gas to flow from the 
space below to the space above the sheet, ^ith 
chambers of square or rectangular cross-section the 
liquid issues as thin continuous sheets from a set of i 
horieontal parallel pipes fixed on or near the side ' 
walls of the chamber. The issuing pressure is such ^ 
that each sheet can completely span the chamber. 
Passages for the gas across the sheets are made by 
suitably placed projections fixed a short distance 
from the opposite wall. Sometimes a second set of 
pipes is mounted on the opposite wall, in such a 
manner that sheets of liquid from them flow in the 
Opposite direction to, and between the sheets 
issuing from, the first set. In this case each pipe 
is fitted with a guard placed between the pipe and 
the wall and so arranged that the sheet of liquid 
Issuing from the opposite pipe immediately above 
meets the outer surface o! this guard tangentially 
and then falls as a continuous sheet to the bottom 
of the chamber. The space between the guard and 
the pipe forms the passage through whi^ the gas 
flows in passing from the lower to the upper gas 
space. In the cylindrical type of chamber the 
liquid is introduced through a central pipe which is 
fitted with a number of annular slotted nozzles 
which produce a series of parallel sheets of liquid. 
Adjustable pins can be fixed so that each sheet can 
be broken at a suitable point and communication 
thus provided between the spaces above and below 
the sheet. — S. G. U. 

Corrosion in evaporating and distilling apparatus; 

Method of and means for itreventing . 

Akt.-Ges. Kummler und Matter. E.P. 166,129, 

4.7.21. Conv,, 7.7.20. 

The presence of minute traces of acids in the 
vapours from evaporators produces a large amount 
of corrosion, especially in pumps, compressors, etc., 
and it is proposed to make these vapours alkaline, 
not, as hitherto suggested, by neutralising the 
solutions to be concentrated, but by nentrmising 
the vapours given off by the acid solutions. 
This is done by introducing the alkali in 
an atomised state either into the steam 
space of the evaporators, or at an intermediate 
point between the evaporator and the pump, or 
at the pump or compressor. For thorough mixing 
baffle plates are usually provided in the mixing 
chamber and provision is made for the return of 
the excess of alkali to the alkali feed tank. When 
it is known that a salt solution of a certain concen- 
tration produces vapours of an acid reaction and 
at another degree of concentration vapours of an 
alkaline nature, the invention provides for a 
thorough mixing of these vapours, without the 
further addition of alkaline substances.—^. G. D. 

Lixiviation; Method of and apparatus for — . 
E. Adler. E.P. 166,626, 2.7,21. Conv., 13.7,20.* 
material to be lixiviated by solvents, with the 
addition of gases if desired, is fed into the 


charging hopper, a, from it passes by a staall 

worm conveyor into thei|pntainer, 1. which j. 
provided wi^ an outlet, permit or the escape 
of the displaced air or Ijpsbsorbed gases. Xbe 
bottom of this container is connected to the upp^f 
end of the highest of three inclined tubes, b, wbicb 



are connected at their adjacent ends by trunks, c 
and are provided with worm conveyors which caii 
be adapted to permit of heating the material as it 
passes through the tubes if desired. The mat&rial 
after passing in turn through each of these three 
reaction tubes is discharged at the lowest point ot 
the third tube into the lowest point of a tourtl! 
inclined tube, f^ also fitted with a worm conveyor, 
which finally ejects the lixiviated material at g' 
The solvent is fed into the top of the tub©, f, 
through h, and the gases are introduced into tb 
lowest tube, b, by the pipe, k. The final separation 
of the from the solvent is effected in j. iny 
gas which is not absorbed byr the solvent or » 
produced during lixiviation ultimately enters 1 aDd 
is carried off through o.— S. G. U. 

Drying systems. 8. Buxton. E.P. 186,370, 2.o,> 
11.5. and 13.6.21. 

Dot gases from boilers are delivered by a special 
flue into the first of a series of chambers in which 
the dryers are erected. Through these they my 
flow in turn either parallel to or across the axes oi 
the drying tubes. With stationary dryers these 
chambers are usually provided with tubes to heal 
the air admitted to the dryers. With the rotary 
type the gases after leaving the chambers enter 
another chamber containing pipes through vhicli 
the air is circulated, and then pass through aiioibr 
chamber containing an economiser before entering 
the chimney. WTien the material to be dried 
off obnoxious vapours, the air and vapours after 
leaving the dryers, pass to a condenser, and after 
the condensation of the moisture the air is (ll?- 
charged into the boiler furnace. If deodoripatioi 
is unnecessary the hot air and vapours can 
discharged directly into the atmosphere. Ill* 
drying chambers may be either stationary 
rotary. In both cases each chamber consists of 
two coaxial shells forming a closed annular spiir* 
which is itself totally surrounded by the chamber 
through which the flue gases pass. Boiler steaj 
is admitted to this annular space, any condenew 
steam being removed by suitable devices nt tw 
lower end of the drying tubes. The stationary tyP* 
of dryer is fitted with a worm conveyor, and the innoj 
surface of the rotary tube type with a sericsj 
blades, to convey the material from the higher dj 
charging) to the lower (the discharging) end ot^ 
dryer. A centrally placed steam pipe prori>j^ 
with radial branches conveys steam to the 
space in the rotary type of dryer. The dryew ^ 
given a slight inclination and provided at cache 
with covers to which are attached the .» 
admitting the wet and removing the 
material, and the pipes for admitting and 
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drawing the air used. This hot air passes through 
drver in the oppeaite direction to the material. 

— 8. G. U. 

Th'ving apparatus, ' V. Scrive. E.P. 186,548, 

28.12.21.* 

A eotart drying apparatus is constructed of 
plates, o, p, which form the walls and buckets of 
a rotating prism, one form of which is shown in 



sectional view in the figure. The drying gases 
are withdrawn through the hollow shaft. — B. M. V. 


Drying apparatus. J. E. Bolling, Assr. to Drying 
Systems, Inc. U.S.P (a) 1,431,145 and (b) 
1,431,146, 10.10.22. Appl., 20.4.18 and 6.6.19. 

(a) a fan is arranged to blow a current of air 
through a heater into the drying chamber, from 
which it enters a pipe communicating with the 
suction of the fan. Inis pipe is provided with an 
inlet and an outlet branch, each of these branches 
and the pipe itself being fitted with dampers, 
coupled together so that they can be operated 
simultaneously. The pipe damper is placed 
between the inlet and the outlet branches and 
operates in the opposite direction from the 
dampers in these branches. A thermostatic control 
placed between the drying chamber and the pipe 
damper adjusts the positions of the dampers in 
accordance with th© fall in temperature in the 
drying chamber, (s) In a similar plant to that 
described above, the thermostatic motor is placed 
between the inlet pipe and the fan, and has con- 
nexions for adjusting the dampers according to 
the temperature changes in the conduit near the 
motor. — S. G. U. 


Crushing or reducing minerals, ores, and othci 

materials; Machines for . W. E. Bleloch 

7 2 2?’ 186,693, 1.7.21 ami 

At e^h ©nd of a strong rectangular frame are 
mounted two anvils capable of being adjusted b\ 
bolts. The frame itself is supported neai 
eiins, the bottom of the supports being 
Bs pivot points for four bars attached tc 
pitmen operating on the anvils. Twc 
^ having their axes parallel to the side ol 
Tnpti placed, one between each pair of pit- 

^i^61y bolted to the frame. Each 
provided with a hammer piston, suitably 
At oJti prevent leakage and retain lubricant, 
block cylinder is fitt^ an impaci 

it rounded at its outer end wnerc 

wherA .+^ pitman, but reduced at the inner end 
A blows of the hammer piston, 

passaefyi having suitably arranged ports and 
valve^ntS P'S? 9yli“der ci«t{n«. The 

^livinff admission and release of the 

spindle cylinder, U fixed to a vertical 

eccentric “<>*‘ 0 “ by as 

mounted on a belt^iven horuontal shaft 


carried on the frame of the machine. The upper 
ends of the pitmen at the ends of each cylinder are 
connected together by a rod provided with a 
resilient coupling, which absorbs shock or stress 
betw^n the pitmen during the operation of the 
machine and also permits of adjustments. — S. G. XJ. 


Pidverismg apparatus. Pulverising material. 
K. E. H. Pomeroy. U.S.P. 1,431,251 — 2, 10 10 22 
Appl., (a) 19.11.21, and (b) 16.1.22. 


(a) a pebfobated rotating shell is partly filled with 
balls. An exhaust fan maintains a current of air 
through the shell, the air entering and leaving 
through the peripheral perforations, (b) Sets of 
the apparatus described in(A)are arranged in series, 
the air passing from one mill to the next. — T. A. s’. 


Fire-extinguishing liquid and method of using 
same. 8. H. Hamilton. U.S.P. 1,431,789, 

10.10.22. Appl., 1.9.21. 

A UQCro containing a soluble silicate and a froth- 
ing material is injected below the surface of the 
burning liquid. An inert gas under presBure 
caus^ the quenching liquid to rise to the surface 
of the burning liquid and there form an incom- 
bustible foam. — S. G. U. 


Drying materials carrying a volatile inflammable 
solvent; Apparatus for — — and for recovering 
such solvent. Dunlop Robber Co., Ltd. From 
}V. K. Lewis and W. Green. E.P. 181,100, 
4 . 0 . 21 . 

See U.S.P. 1,371,914 of 1921; J., 1921, 289 a. 

Centrifugal separators. S. H. HaU. E.P 183 1S3 

12.7.22. Conv., 15.7.21. ’ ’ 

See U.S.P. 1,411,782 of 1922; J., 1922, 358 a. 

Stills. N. Bologa. E.P. 187,007, 9.7.21. 

See U.S.P. 1,377.520 of 1921 ; J., 1921, 535 a 

Sotary dryers, hilns, furnaces, retorts, and the 

like; Discharging or charging devices for 

F. D, Marshall. E.P. 186,974, 13.6.21. 

Jfixing and other purposes; Apparofus for 
regulating the feed of finely divided substances 
for . E. Whitehead. E.P. 187,029, 13.7.21. 

Separating fine Tnaterial; [Pncumafic] method of 

and apparatus for . (i. Hoth. E P 

187,381, 15.8.21. 


Fire - extinguishing materials. G.P. 358,572. 
See XII. 


Optical pyrometer. G.P. 357,975. See XXIII. 


IIA.-FUEL; GAS; MIHEBAL OILS AND 
WAXES. 

Coal; Classification of . S. W. Parr J. Ind 

Eng. Chem., 1922, 14, 919—923. 

.4 csKFOi. summary of the properties of any coal i» 
given by the calorific value and the ratio of volatile 
ra,itt«r to fixed carbon, if these are calculated on 
the pure coal substance (“ nnit-coal ”) with ash, 
moisture, and pyrites deducted. The formula : 
Heat value for “ unit-coal ” — 

indicated B.Th.U. — 5000S 
1-00-(1-08 ash-l-22/40S) 

(“ ash *■ is weight of ash from 1 gram of coal; 

S is per cent, of sulphur) 
hue been confirmed by comparison of results 
from coals of similar origin but of diffCTent ash 
and sulphur contents. In this the factor I'OS is a 
correction for the volatile matter driven efi from 

a2 
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the seb on ignition. 6000 S is the hent derived 
from combustion of sulphur, and Uie quantity 
22 S includes an arbitrary correction for non- 
pyritic sulphur. "Hie quantities are determined on 
the dried coal. Similarly the unit fixed carbon ** 
is given by the formula, 

fixed carbon as determined 
1*00-(1-08 ash+22/40 S) 


the factors requiring correction affecting only the 
volatile matter. The classification of coaJs ^ 
regards these two quantities can_ be conveniently 
shown by points on a two-dimension diagram. 

— C, I. 


Coke: Shatter and tumbler testa for metaUurgieal 

S. P. Kinney and G, St. J. Perrot. J. 

Ind. Eng. Chem., 1922, 14, 926—931. 

The shatter test for blast-furnace coke in which 
60 lb. of the material is dropped 6 ft. on to a st^l 
plate, and the percentage remaining on a 2-in. 
screen ascertained, gives results concordant to 
1 — 9%, The sample should be composed of pieces 
of a standard size, and large pieces about halt the 
width of the oven are suggested. More reliable 
results are given by using four screens of dimen- 
sions 2 in. down to i in. The tumbler test, 
in which the sample is placed in a revolving drum- 
and rotated a given number of times, was designed 
to measure the resistance of coke to abrasion in 
passing down the blast furnace. This it fails to do, 
as the proportion of the wke remaining on a i-in. 
screen is largely determined by the size of the 
pieces in the tumbler after a few rotations, i.e., 
their resistance to impact. If small coke (pieces 
0*25--0*75 in.) be used different cokes give very 
similar results, and this test appears to be of no 
value. — C. 1, 


Woods; Calorific values of American . S. W. 

Parr and C. N. Davidson. J. Ind. Eng. Chem., 
1922, 14, 935—936, 

Samples of wood can be dried in air at 105° C. 
without appreciable loss of constituents other than 
water the weights being constant after 3 hrs. 
Samples of dried, well-seasoned woods contained 
8*8 — 10-7% of moisture as determined by this 
method, and the calorific values of the dried 
samples ranged from 8448 B.Th.tJ. (hickory) to 
8836 B.Th.G. (pine).— C. I. 


Acetylene and ammonia; ’Formation of 

during incomplete combustion, K. A, Hofmann 
and E. Will. Ber., 1922, 55. 3228—3233. 

The gaseous products of an inverted air flame 
burning in the vapours of various organic sub- 
stances have been investigated by means of an 
apparatus in which the air supply is so adjusted that 
the flame just burns continuously. The following 
quantities of acetylene (in grams) are obtained by 
the decomposition of 100 g. of the organic com- 
pound r benzene, 5; phenol, 4*4; aniline, 2'5; 
diphenylamine, 2’7 ; carbazole, 2*4; pyridine, 1*7; 
anthracene^ 1*6; anthracene residues, 0*24; coal 
tar, 4 ; middle oil from Kositz lignite tar, 1 ; 
benzoquinone, 1; hexane, 2. The formation of 
acetylene is partly due to thermal action, but 
oxidative degradation also plays a part, as is 

g roved by the production of the gas from hexane. 

[ydrocyanic acid is also present in the gases 
(100 g. of aniline, carbazole, diphenylamine, and 
pyridine yield respectively up to 3, 1*5, 1*6 g., 
and a trace of hydrocyanic acid). Ammonia is 
formed to a slight extent during the combustion 
of air charged with a number of catalysts in 
hydrogen, coal gas, or benzene vaMur. Hydrogen 
ateen^, _ chromyt chloride, and silicon tetra- 
chloride impede ite production, which is facili- 


tated by osmium tetroxide and the osmium formed 
therefrom and, in particuldl*, by nickel carbonyl 
The action of the carbonyl . (from which metallic 
nickel is produced) appears to indicate that 
the effect is due to catalytic hydro^natioa 
of the nitrogen and not to an influence of th« 
flame ions. The carbon, liberate from benzene 
or coal gas favours the production of ammonia 
possibly owing to the intermediate formation of 
hydrogen cyanide. The yields of ammonia are not 
improved noticeably by^ bringing volatile salts, 
6U(m as sodium or lithium carbonates, into the 
flame, by spreading the flame over a porous clay 
surface impregnated with various salts, or hy 

C lacing an inverted mantle over the orifice of the 
urner. — H. W. 


Sulphur; Beeovery of from spent gas-purifying 

material by means of tetral\n» R. Kattwinkel. 
Brennstoff-Chem., 1922, 3, 310—311. 

Maxt solvents which have been premosed from time 
to time for the recovery of sulphur from spent oxide 
either have been too dear or have given a dirty 
sulphur due to their solvent action on tarry 
substances. Tetralin (tetrahydronaphtlialene), 
h.p. 203° — 205° C., flash point 79° C., dissolves 
of its weight of sulphur at normal temperatures and 
40% at 100° C. On this account, by careful cooling, 
the sulphur can be produced in the form of fine 
crystals, all tarry matter being left in the mother 
liquor. ITie sulphur recovered is clear yellow and 
crystalline, burning without residue, and melting in 
an open tube at 119° C. After extraction, the raaa 
is treated with hot air in order to vaporise any 
tetralin, and is then ready for further use.— A. G. 


Fetroleum oils; Sulphur compounds and oxidation 

of . C. E, Waters. J. Ind. Eng. Chem,, 

1922, 14. 725—727. 

In a carbonisation test oils were heated to 250° C. 
in contact with air for 2^ hrs., diluted with 
petroleum ether, and the precipitate filtered off and 
weighed. Oils of low sulphur content had usually 
low carbonisation values and vice yersd. Sulphur 
compounds are contributory to rapid oxidation. A 
considerable part of the sulphur is found in the 
asphaltic matter precipitated by the addition of 
petroleum ether to the oxidised oil. A steam 
turbine sludge was found to contain 0*33% of 
sulphur, or 0 65% on an oil-free basis. The oil-Tree 
deposit from a transformer contained 0*57 /, or 
sulphur. Oil-free samples of carbon from an 
internal-combustion engine contained 0o2^ to 
3*08% of sulphur. The carbon residue from a coke 
test contained a higher percentage of sulphur than 
the unheated oil. Precipitates from oils exp^^ 
for 100 brs. to sunlight and air contained consider- 
able percentages of sulphur, roughly prop^tional to 
the sulphur content of the original oil.— H. M. 


retroleum [and other'] oils: Determination of 

absolute viscosity of . W. H. Fulweilw and 

C. W. Jordan. J. Ind. Eng. Chem., 1922, 14- 




Pbtrolettm, animal and vegetable oils show chang^ 
in viscosity after standing m glass viscosimeters w 
24 hrs., but further standing for several weeto 
not effect any considerable further change. Aspe _ 
ments were made on viscoaimotera of the limgn 
and Green typo, in one of which the capillary » 
24 cm. long and 0'416 mm. in diam., and in 
10 cm. long and 0-918 mm. in diam. Temperature 
constant within 0-006° were ohtainrf. .A j 
refined white oil showed a decrease in 
0-54% after standing for 24 hra., and after ty 
months, a decrease of 0-43%. A ii 

petrolenm oil showed an increase of u 
24 hrs., and the same increase after standi^ 

6 weeks. A sample of an unfiltered oil exposeu 
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liaHt showed an increase ol 1% over a similar 
kept in the dark. Castor oil showed an 
mnrease of 0-33% after standing for 24 hrs., lard 
oTa decrease of 0-3%. -H. M. 
vismtiiv of oUs; Change tw with the tempera- 

ture W. H. Herschel. J. Ind. Eng. Chem., 
1922, U. 715—728. 

For petroleum products with a Tiscositj less than 
that of water, fluiditv=l/^s:A4-Bt {cf. Dean and 
Lane, J., 1921, 726 a). This equation indicates a 
straight line relation. The fluidity-tem^rature 
graphs for some of the aliphatic hydrocaroone and 
other very fluid liquids nave a curvature which 
decreases as the viscosity decreases. The straight 
line graph are more convenient for extrapolation. 
Fluidity-temperature equations are applicable to 
definite chemic^ compounds of low viscosity. There 
ig considerable doubt as to what form of equation 
best applies to oils of high viscosity. 8iotte*B 
formula (Beibl. Ann. Physik., 1892, 16 , 182), if it 
be assum^ that the temperature coefficient is small, 
may be simplified to ^=A/(l+af+bf*). The log- 
arithmic viscosity-temperature diagram, using 
Fahrenheit degrees, gives practically straight-line 
curves for oils of medium vi^osity, and these curves 
meet approximately at a point. In such a diagram 
for naphthene base oils most of the graphs are fairly 
straight, with the exception of those for fuel oils 
from Mexico and Persia, the former showing marked 
viscosity hysteresis, a phenomenon characteristic of 
colloids, the presence of which is probabljr the cause 
of the curvature of graphs for fuel oils. Most 
mineral oils, especially refined lubricating oils, show 
approximately straight line graphs. Narrowness of 
cut does not influence the slope of the graphs. 
Graphs of fatty oils are generally more curved but 
le^ steep than those of mineral oils. The viscosities 
of different samples of castor oil and rape-seed oil 
vary considerably. — H. M. 


Lubrication; Mechanism of — — . Methods of 
measuring the property of oiliness. R. E. Wilson 
and D. P. Barnard. J. Ind. Eng. Chem., 1922, 
14, 682—695. 

The coefficient of friction, /, of a journal bearing is 
a function of at least nine variables, and can only 
be a function of the combination of these variables in 
such forms that all dimensions are cancelled out. 
Therefore the following formula may be used : 

(zn/pxc/dxi/dxSxMxO), where z is the 
viscosity of tne lubricant, n the revolutions per 
minute, p the pressure on bearing, c diametrical 
clearance on bearing, d diameter of journal, I length 
of bearing, 8 surface condition of bearing, M 
method of oiling, and O the “oiliness” factor of 
the lubricant. The first factor, zn / p, includes the 
only three important variables involved in making 
tests on a given bearing under varying conditions. 
In curves obtained by plotting observed values of 
7 against zn/p for two different bearings there can 
he distinguish^ a region of perfect fluid film lubri- 
cation, in which the friction coefi^ient is roughly 
proportional to zn/p; a critical point of minimum 
friction where the speed or viscosity becomes so low, 
or the pressure so nigh, that the fluid film ^gins 
to rupture; and a re^^on of partial lubrication in 
which there is increasing friction as znfp dccrei^s 
below its critical value. The safe average operating 
value of znfp should be obtained by multiplying its 
"Ibe critical point by a factor of safety of 
about 5. In the region of fluid film lubrication / is 
a function of zn/p* the oiliness of the lubricant and 
lift 9^ hhe faring metal have no effect, nor 

method of oiling, ao long as the bearing is 
UM. In the regkm of partial lubrication the 
iinoM of the lubricant is more important than its 
scosity, the nature of the metal plays an important 
Thft necessarily a function of znfp. 

® oiunees ” of a lubricant la the property which 


causes one fluid to give lower coefficients of friction 
generally at slow speeds or hig h loads) than another 
fluid of the same viscosity. T^e property of oiliness 
plays no part in perfect fluid fibn lubrication, but 
becon^ important in the cases of starting and 
stepping, imperfect supply of oil, reciprocating 
motion, and some irregular conditions. The con- 
dition of oiliness lowers the critical value and 
exmblee a lower factor of safety to be employed, A 
friction machine of the Deeley type was used to 
investigate the coeflScient of friction. Using 
surfaces of glass it was found that oils containing 
5% of neutral lard oil and 1% of stearic acid gave 
much lower values for the coefficient than did 
straight mineral oil. Using cast iron and steel 
surfaces, the presence of 0*6 % of stearic acid lowered 
the coefficient to less than one h^lf. Attempts were 
made to determine the static coefficient between 
perfectly smooth, flat surfaces. Experiments were 
made on the intorfacial tension of liquids and metal 
surfaces. The lowering of interfacial energy is a 
measure of the tendency of some constituent to 
concentrate at the metal surface; a lowering of the 
friction coefficient depends on the nature and 
structure of the adsorbed film. Measurements of 
the electrical resistance of adsorbed films were made, 
and a study was made of the clogging of capillaries, 
of the adsorption of stearic acid by iron reduced in 
hydrogen, and of cutting lubricants. — H. M. 

Lubricating oils; Bearing friction and friction 

experiments with . Duffing. Z. angew. 

Chem., 1922, 35, 605—607. 

A CERTAIN force, K, is required to produce deforma- 
tion of the ultimate particles of a lubricant in 
flowing motion, and ICs=^dV/du» where K is the 
force per unit of surface in dynes /cm.*, V is the 
velocity in cm. /sec., d« the distance between the 
nearest layers, and fi units of absolute viscosity. 
In cases of laminar flow the following formulse 
accord with the results of practice: dp/5x=/iAu; 
Spldy—/ilv; 5u/5x ^ $vldy=0. In these formuleo 
A = 5*/5x* -f SVSy* is equivalent to Laplace’s 
operator. These formulse may be made easier to 
deal with by the introduction of the function of 
flow, but are still subject to difficulties caused 
by the edge conditions. It has been supposed that 
the lubricant is between two flat surfaces, under 
constant pressure, and that the surfaces move with 
a constant velocity. The conditions are much more 
complicated in the case of a bearing, in which the 
viscosity, /u, can be calculated from the moment of 
friction by the formula Mr = 4?r/xwRi*R,*/(R,* — R,*). 
The case is, however, quite different if the journal 
lies eccentric to the bearing. This produces a great 
increase in pressure, which may reach 60 — 70 atm. 
A machine has been constructed for the measure- 
ment of friction under such conditions; the bearing 
is suspended in a stirrup, and any desired pressure 
may be put upon it. The velocity may be varied 
from 3000 to 16,000 revs, per min, and the pressure 
may be raised to 8000 kg. — H. M. 

See also pages (a) 932, Products of coal carbonisa- 
tion (Bradley and Parr). 952, Alcohol (Mariller 
and van Ruymbeke). 957, Absorption of ethylene 
by sulphuric arid (Damiens). 963, AnoZyaw of gases 
(Strache and Kling). 964, Gas analysis (^baMer 
and Berndt); Bingham viscosimeter (Herschel), 

Patents. 

Peat; Apparatus for deicatering and compressing 

. C. W. G. Clcwlow. E.P. 186,690, 1.7.21. 

The apparatus deals with peat which has received 
preliminary treatment, e.g., by heat and pressure, 
in order to render the moisture mechanically 
separable. A conical feed hopper is connected at 
its base to a chamber containing a perforated cage. 
50 that an annular space is left for drains^. The 
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cage is remoyable and is in the form of an inverted 
truncated cone. From this basket the material fi^s 
to a compacting, compressii^ and delivering ^vit^ 
consisting of a screw conveyor working In a per- 
forated liner, leaving an annular drainage space 
in the conveyor chatn^r, and a ram extrusion press 
fed by the screw conveyor. shaft of the con- 

veyor is hollow and a steam injector supplies 
petroleum or hot tar through the hollow shaft and 
discharges the hot oil through a hole in the side 
of the shaft into the peat passing through the 
conveyor chamber. — ^A. G, 

Coal,* Process of recovering held m «u*peniioit 

from coal-bearing water and streams. C. E. 
Holland. U.S.P. 1,397,735, 22.11.21. Appl., 
13.11.20. 

In a process for the treatment of water from 
streams draining coal-mining districts, the coal and 
organic matter in the liquid are coagulated and 
precipitated by passing an electric current through 
the liquid as it dows continuously through a tank, 
and the coagulum and precipitate separated from 
the liquid by sedimentation and filter-pressing. 

-H. Hg. 

Coking of cool. S. R. Illingworth. E.P. 186,384, 
26.5.21, Addu. to 164,104. 

Tue coking process described in the earlier patent 
(J., 1921, IMl a) may be carried out under reduced 
pressure, this being particularly advantageous 
when the higher temperatures are employed. The 
vacuum used would depend upon circumstances, 
but at temperatures above 450^^ C, a vacuum of at 
least 20 incnea of mercury would be necessary, and 
above GOO^ O. endeavours would be made to attain 
28 inches. — W, P, 

Coke oven, A. Roberts, Assr. to Chicago Trust Co. 

U.S.P. 1,430,588, 3.10.22. Appl., 8.3.20. 

The heating wall has a number of vertical flame 
flues communicating with a transfer flue, the latter 
being reinforced by tie blocks which allow of free 
passage of the gas. — ^W, P. 

Betoris [,* Botary — — ] for treatment of car- 
bonaceous or other material. F. D. Marshall. 
E.P. 186,375, 24.5.21.* 

In rotary retorts which are heated by the passage 
of hot gases through their interior, baffles or 
internal shelves, G (see fig.), are provided. 


or constructed aa grids, and instead of being 
arranged in lines parallel to the aides of the retort 
they may follow the curvature of the sides, eo as to 
form portions of a spiral, thus imparting a swirling 
motion to the gases. Propellers or the like, H, j 
may also he arranged between the sets of shelves aoj 
at the inlet end of the retort td break up and to 
impart a whirling motion to the heating gases, as 
shown by the arrows. — A. R. M. 

Cool or the like; Manufacture of liquid or soluhU 

organic compounds from . F. Bergius 

G.P. (a) 303,272, 35.12.14, (b) 307,671, 18.7.15. ’ 
About 88% of tbe constituents of coal are converted 
into liquid or soluble products by beating the coal 
with hydrogen under pressure in the presence of 
(a) a liquid dispersoid which U capable of restricting 
the reaction, e.g.^ high-boiling mineral oil or tar, 
or their high-boiling distillates or distillation resi- 
dues, or (b) a liquid product which has been obtained 
by hydrogenating coal, and is capable of further 
hydrogenation at the temperature of the reaction 

— L. A. C. 

Burning hydrocarbon oils; Method and apparaim 

for , C. E. Chapman and J. GoodfelJow 

E.P. 186,446, 6.7.21.* 



jacket, 12. 



FIG. 3. 



having one end attached to the inner face of the 
retort chambe^ the other end projecting towards 
the interior. The shelves are bent or corrugated so 
as to form pockets for collecting the material from 
the bottom of the retort as the latter revolves, and 
showering it upon the surface of the shell im^ 
ifliediately in advance. To stiffen the shelves the 
inner ends may be connected together or fixed to a 
circular plate. The shelves may also be perforated 


CoMVLETB combustion of heavy hydrocarbon oil h 
attained by atomising it with superheated steam 
into a retort-like device, 10, provided with a cooling 
The retort is ntted with a discharge 
horn, 21, having a bell mouth from 
which the flame enters the furnace, 
first impinging on the superheater, 
52, supplying steam to the atomiser, 
30. Part of the products of com- 
bustion is drawn in through the 
opening, 31, and circulated throngn 
the retort along with the incoming 
atomised oil. The retort and horn 
are lined with refractory material. 

— T. A. S. 

Gas scrubber with rotating drum. Berlin-Anhalt- 
ische Maschinenbau A.^. G.P. 356,434, 23.5.20. 
A ROTATING drum containing liquor for scrubbing 
the gas is provided with an annular partition con- 
structed or two perforated cylinders, containing 
filling material, and with one or more baffl^ 
parallel to the ends of the drum, with openings 
alternately in the middle and at the circumference 
for the passage of the gas. — ^L. A. C. 

Tar and the like; Process for increasing 

of in purifying hoi producer gas. 

eisen-WaIzwerk L. Mannstaedt und Co. A.-t?* 
and H. Banaen. G.P. 358,692, 12.6.18. 

Tar or an emulsion of tar-oil and water produced jg 


proauetju jv 

injecting Water into hot producer gae, or by ^ 

cooling producer having a high 
is again brought in contact with the ho® » ' 
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hereby water is eraporated from the tar or emal- 
^on, and condeneed on further cooling t^ ^*'C 


■n.aJrihwrinng vetroUum and iimilar oil. W. B. 
^^Ikey and A. F. Bargate. E.P. 186,738, 18.7.21. 
'Tgu oil to be desulphurised is vaporised in the 
nresence of steam and a gaseous dissociating agent, 
, a chlorine or sulphur dioxide, to decompose the 
hvdrogen sulphide formed. The reaction is rendered 
more effective by passing the gaseous products 
through a chamber, packed with porous material 
and surrounded with an electric coil to produce a 
magnetic field. A convenient chamber can be made 
out of 5 feet of 6’ pipe round which is coiled 3i miles 
of copper wire of diameter, carrying a current 
of 20 amperes. — ^T. A. S. 


Bvdrocarbons ; Procest and apparatus for treating 

W. Miindcr, Assr. to The Cbemical 

Foundation, Inc. tJ.S.P. 1,431,246, 10.10.22. 
Appl., 31.12.15. 

Light hydrocarbons free from asphalt and sulphur 
are produced by subjecting heavy hydrocartons to 
distillation under ordinary pressure. The distillate 
is then heated under pressure, with continuous 
distillation, in an autoclave.— T. A. S. 


Eydrocarbons; Process and apparatus for treating 

to produce those of lower boiling point. J. C. 

Black. TJ.S.P. 1,431,772, 10.10.22. Appl., 15.8.21. 

Oil is cracked by passing it through a coil, heated 
0 cracking temperature, and maintaining it at 
his temperature for some time in a “ digerter ” of 
arger cross-sectional area than the cracking coil, 
[he oil is then passed through chambers where the 
iressure is successively diminished to cause the 
raporisation of the various fractions. — ^T. A. S. 


PefroJeum refining ; Becovery of by-products of ■ 

C. I. Robinson, Assr. to Standard Oil Co. TJ.S.P. 
1,431,259, 10.10.22. Appl., 3.10.19. 

Ihe unsaturated portions of light hydrocarbons pro- 
inced in the heat treatment of petroleum are 
recovered by treating the oils with 90% sulphuric 
acid at 55°— 75° F. (13°— 24° C.). The resulting 
sludge is separated and diluted, whereby the_ oily 
constituents are separated. The aqueous acid is 
distilled, the distillate consisting of an oily layer 
and aqueous alcohols. — T. A. S. 


Hydrocarbon oils; Treating [re/Jninp] . 

Deutsche Erdol A.-G., Assees. of F. Schick. G.P. 
357,768, 19.3.21. 

Hydhocarbon oils are treated with alcohols to which 
an appropriate small amount of water, acids, or 
alkalis is added, so as to cause the separation of a 
layer containing the colouring, odorous, resinous, 
and asphaltic matter from tlie hydrocarbon oils, 
which are subsequently treated with alcoholic solu- 
tions of acids and alkalis. A solution of hydro- 
chloric acid in ethyl alcohol, or sulphuric acid in 
amyl alcohol, alcoholates, or an alcoholic solution of 
Pyridine may be eo employed.—^. S. G. T. 


Coal; Process for reclaiming and recovery of 

/roni water or other liquids. C E. Holland. E.P. 
171,670, 7.9.21. Conv., 13.11.20. 

8be TJ.S.P. 1,397,735 of 1921; preceding. 


and drying apparatus. W. R. Wooc 
6S-P. 1,432,609, 17.10.22. Appl., 16.12.19. 

Sek E.P. 124,314 of 1918r J., 1919. 312 


Carbonaceous material' Apparatus and process for 

treating for trie recovery of the volatile 

hydrocarbon constituents thereof. C. C. Bussey, 
Assr. to S. E. Darby. U.S.P. 1,432,276-6, 17.10.22. 
Appl., 10.4.18. 

Seb E.P. 164,668 of 1919; J., 1921, 39 a. 

Combustion process. R. J. Anderson, Assr. to 
International Fuel Conservation Co. U S.P. 
1,433,059, 24.10.22. Appl., 6,3.19. 

Sbb E.P. 150,761 of 1919; J., 1920, 714 A. 

Incandescent coke; Apparatus for conveying and 

discharging into cooling chambers. Sulzer 

Freres Soc. Anon. E.P. 173,761, 3.1.22. 

Conv., 3.1.21. 

Liquid fuel burner. W. B. Wattson. E.P. 187,324, 
18.7.21. 

Paraffin wax. G.P. 357,303. See III. 

Gas and calcium carbide. E.P. 185,135. See VII. 

Fatty acids from montan wax. G.P. 358,402. See 
XIT. 

Gas analysing apparatus. E.P. 162,249. See XXIII. 


IIb.— DESTfiUCTIVE DISTILLATIOW ; 
HEATING; LIGHTING. 

Discharge of air through small orifices. Thomas. 
See I. 

Wood of eucalyptus and western white pine. 
Mahoc^ and Caole. See V. 

Patents. 

Lamp wicks; Process for treating . J. Feeney.- 

E.P. 173,208, 6.8.21. Conv., 18.12.20. 

Lamp wicks are immersed in milk of lime of sp. gr.- 
1*100, and the solution boiled until its sp. gr. 
becomes 1*150. The wicks are then removed and 
dried. Wicks so prepared burn without smoking 
and are more durable. — J. S. G. T. 

Incandescence mantles and process of manufacture, 
Aktiebolaget Keros. G.P. 358,514, 18.12.21. 

Conv., 15.1.21. 

Fibbes impregnated with solutions of salts of the 
rare earths are assembled parallel to one another 
and after the addition of an agglutinant are 
subjected to pressure. The Faulting fibres, either 
prior to or subsequent to ignition, are w’oven into 
the form of mantles, so that their longer axes are 
essentiallv normal to the contour of the luminous 
surface of the mantle. Mantles so prepared posses 
increased ri^dity and elasticity, and a considerably 
higher lighting efficiency. — J. S. G. T. 


Ill,— TAR AND TAR PRODUCTS. 

Phenols of coke-oven tar and lowdemperature tar; 
Conversion of into benzene in an experi- 

mental installation. F. Fischer, H. Schrader, 
and K. Zerbe. Brennstoff-Chera., 1922, 3, 305 — 
307. 

The semi-industrial plant previously described 
1922, 891 a) was used in order to investigate whether 
results obtained on such a scale were comparable 
with those obtained in a laboratory apparatus, in 
which a 90% yield of benzene ww obtained by 
r^uction of phenob with hydrogen in a tinned iron 
tube. The quantity of phenol put through 
plant varied from 220 to 12,300 g. per hr., and the 
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Telocity of the hydrogen varied from 8 to 99 1* 
per hr. correspondingly. The crude ^neol obtained, 
of b.p. 80® — 100® U., varied from 50*9% of the 
theoretical yield, using 815 g. of cresol mixture 
per hr., to 81*7% with 3100 g. per hr. Goal gas 
was us^ in one experiment in place of hydrogen, 
the yield obtained being 78*0% of the theoretical, 
hot there was a slight separation of carbon. — ^A. G. 

Benzene from Upntfe. F, Fischer and H. Schrader. 

!^ennstoff-^hem., 1922, 3, 307 — 310. 

Th* authors, continuing the work described in the 
preceding aostract, find that almost 60% of ^le 
weight of phenols from lignite tars can be reduc^ 
to benaol ny means of hydrogen. The benzol is 
mixed with other substances boiling at temperature 
up to 180® C. The calorific value of hen^ne is 
about 10,000 cals. /g., whilst that of phenol is only 
7800 cals. /g., BO that for equivalent calorific values 
78 g, of benzol corresponds to 100 g. of phenol. The 
phenols are derived from the humus portion of the 
coal, and whilst in gasworks benzene is formed 
direct in the retorts, in low-temperature operations 
it must be produced by reduction of the phenols 
occurring in the tar. — A. G. 

Creosote oils; Coke residue test for . C. S. 

Reeve and F. W. Yeager. J. Ind, Eng. Chem., 
1922, 14, 966—967. 

WiDB variations in results are obtained when the 
coke residue of creosote oil is determined by coking 
in a glass bulb. Tbis is due to the tendency of the 
glass to fuse at the full temperature required for 
coking. Very concordant results, slightly lower 
than the average results with glass bulbs, are 
obtained by distilling to 355® 0. in a retort and 
coking the residue in a platinum crucible. — C. I. 


Products of coal cartonisafion [an/lol]; Deeompo^ 

sition processes applicable to certain . M. J, 

Bradley and S. W. Parr. Chem. and Met. Eng., 
1922, 27. 737—744. 

T.%b oils consisting mainly of xylol could be obtained 
in large quantities by the low-temperature carbon- 
isation of coal if the demand for them justified it. 
In order to find further uses a research was carried 
out on the decomposition producte of xylol in an 
electric furnace at temperatures between 250® and 
900° C. and in presence of different gases and 
contact surfaces. Amongst the results were the 
following. In an atmosphere of hydrogen and 
methane the decomposition products are benzene 
and methane in theoretical proportions. In presence 
of ethylene the main products are high-boiling 
compounds, chiefly solid. Iron or metallic oxide 
surfaces cause a complete decomposition into car^n 
and gaseous products. Surfaces of carbon, pumice, 
etc. tavonr the production of unsaturat^ high- 
boiling oompounds. Carbon dioxide and steam 
render liquid hydrocarbons more stable. The effect 
of incieased pressure depends entirely on the gas 
present. Amongst the products identified were 
n-hexane, cyclohexane, diphenyl, ditolyl, stilbene, 
phenanthrene, naphthalene, anthracene, methyl 
derivatives of the two last, pyrene, and chrysene. 

— C. I. 


Pemitric acid a* an analytical reagent, [J)eteetion 
of anUiney benzene, hydrogen peroxide, and 
nitrites.'] I. Trifonow. Z. anorg. Chem., 1922, 
124. 136—139. 

Peknitbic acid reacte with aniline, yielding Bn 
intensely yellow product. The per-acid is formed by 
the action of hydrogen peroxide on an acidified 
solution of a nitrite {cf. page 936 a). The above 
reaction with aniline can therefore be employ^ for 
the detection of hydrogen peroxide or nitrite. 
Benzene gives with pemitric acid a yellow polonr 
whidi changes into dark red on the addition of 


alkali. Toluene and xylene gave a fainter yellow 
colour, which|, however, does not change on the 
addition of aikadi. Thus benzene can be detected 
in the presence of toluene, xylene, and the aliphatie 
hydrocarbons ; the aliphatic members are 
coloured. Similarly benzene can be detected i,, 
methylated spirits. — T. 

Anthraquinone ; Quantitative determination 

O. A. Nelson and C. E. Senseman. J. Ind. 

Chem., 1922. 14, 956—957. 

The method for estimating anthraquinone described 
by Lewis (J., 1918, 459 a) nas been modified so that 
a determination can be completed in about 4 hour 
To about 0*5 g. of the sample of anthraquinoue 
thoroughly ground with 3 — 4 g. of zinc dust, ij 
added 100 o.c. of a boiling 5% solution of cauatic 
soda. After standing for 5 mins., the red product 
is filtered into^a suction flask, through a layer of 
asbestos fitted within a filter consisting of a glaag 
tube, 24 cm. long and 3*5 cm. diam. and suitabh 
tapered at one end. This filtering tube contains a 
mechanical stirrer and is heated electrically to 
90° — 95® C. The residue is washed with hot caustic 
soda solution until it contains no anthraquinone, 
The red solution of ozanthranol is titrated in the 
suction flask with a standardised solution of 
potassium permanganate (3*8 g. per 1.) until it is 
colourless. Beyond this end poin^ the addition of 
permanganate produces a dark gr^n colour, or 
bluish-green when phenanthraquinone is also 
present. The potassium permanganate solutiou is 
standardised by means of pure anthraquinone under 
the same conditions, and provided that oxidation 
by air is prevented, the method gives accurate 
results even in instances where the anthraquinone 
contains phenanthraquinone, anthracene, phenan- 
threne^ phthalic anhydride, pbthalic acid, or other 
oxidation products of anthracene and phenanthreue, 

—A. J. H. 


fi-Naphthylamrinej Aiuzlysis of . H. R. Lee and 

D. O. Jones. J. Ind. Eng. Chem., 1922, 14, 961>- 
963. 


Methods for the estimation of /S-naphthylamine in 
the presence of ^naphtbol, ^jS-dinaphthylamine, 
and a-naphthylamine have b^n tested by means of 
specially purified samples of these subetances. In 
the usual direct nitrite titration method, high 
results are obtained when j8-naphtbol is present, 
since this is converted into nitrOBo-/3-naphthol. 
Direct titration with JV / 10 sodium nitrite at 20° C 
gives results higher than theory even when ^ 
naphtbol is absent, and it is better to use ^(2 
nitrite at 0®— 6° C. ^-Naphthol-l-eulphonic acid is 
not affected by nitrous acid and on this fact is based 
the following accurate method : 0*65 g. of the sample 
of ^-naphthylamine is sulphonated, initially at 
0®—^® C. and finally at 15® C. when necessary, with 
20 c.c. of 25% oleum. The product is diluted with 
ice and boiled to remove sulphur dioxide, then 
diluted to 200 c.c., cooled to 20® C., and, after the 
addition of 16 c.c. of concentrated hydrochloric acm, 
is titrated with N/10 sodium nitrite, the end point 
being reached when a distinct blue colour develops 
with starch-iodide 6 mins, after the last addition cf 
nitrite. If 3*5 g. of the sample is used, titration is 
carried out with N/2 nitrite at 0® — 5° C. If 
this method an amine content of 96% and a m.p- 
of 109® C. or higher is obtainc^^ the absence of 
appreciable amount of impurities is assured, ine 
following method is suitable for the accurate deter' 
mination of both jS-naphthylamine and ^napntn^ 
Dry hydrogen chloride is passed through a 
of 3*6 g. 01 the sample in 300 c.c. of dry benzene i 
1 — 2 hrs., the precipitated ^naphthylamme hyor 
chloride k filtered waited wna 
saturated wiGi hydrogen chloride, and driea 
00® 0. t« vacuo. It U thwi dissolved in not mo 
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200 C.C. of water, and after the addition of 
M c c. of 90% ^drocnloric acid, the ^naphthyl- 
mine ie determined V titrating with N /2 eodinm 
nitrite at 0°— 6° C. the benaene filtrate ia evapo- 
rated to dirnen (loss of /SUnaphthol by anblimation 
most be avoided), the reeidue dissolved in 200 c.c. 
of 1% caustic BMa, and /3-naphthol determined, 
after acidifying with hydrochloric acid and adding 
an excess of sodium bicarbonate, by titrating with 
N 12 diazotised p-nitranitine solution. A modified 
Kieldahl-Gunnin^ method is also described. Acid- 
insoluble impurities are estimated by dissolving 5 g. 
of the sample in 150 e.o. of boiling 1'6% hydrochloric 
acid filtering the solution throng a Gooch crucible, 
washing the residue with hot water, and drying to 
constant weight at 100° C. At least 10% of the 
fl-naphthol present passes into the filtrate, whereas 
only 01 — 0'3% of fS^-dinaphthylamine ia soluble. 
Hence the latter can be isolated from the residue by 
solvent extraction and then weighed or analysed for 
nitrogen. Melting point curves for the binary 
systems, ^naphthylamine-f-/J-naphthol. /3-naphthyI- 
amine-t-/l/3-dinaphthylamine, ano/l-napnthylamine-f- 
i-naphthylamine are given, and by means of the 
last-namM the sunount of o-naphthylaroine in 
^-naphthylamine not containing large amounts of 
;3-naphthol and /3/3-dinaphthylamine may be esti- 
mated. The following epecifications are suggested 
for technical ^-naphthylamine : m.p. not below 
1090° C. (corr.); content of /3-naphthylamine not 
less than 96'0%, /8-naphthol, insoluble matter, and 
moisture not more than 3‘0%, 0'5%, and 0’5% 
respectively. {Cf. J.C.S., Dec.)— A. J. H. 

Formation of acetylene and ammonia during in- 
complete combustion. Hofmann and Will. See 
lU. 


PiTBNTS. 

iromatie hydroearbons ; Process of producing . 

A. S. Kamage, Assr. to Bostaph Engineering 
Corp. U.S.P. 1,430,685, 3.10.22. Appl., 24.6.18. 
Benewed ^.2.22. 

Phbnois are converted into aromatic hydrocarbons 
by treating with hydrogen at about 700° C. in the 
presence of a catalyst consisting of a lower oxide of 
iron. — W. P. 


Paraffin-wax; Production of Urom lignite 

tars, producer gcu tars, etc.]. T. Helvey. G.P. 
357,303, 2.7.21. 

Pakaffins of various degrees of purity, e.g., 
ceresin, stearin, montan wax, or oils containing 
paraffin wax, are added to the tar heated to about 
80“ C., and the whole stirred. The mixture is then 
treated with water, salt solutions, lyes, or acids, 
the layer richer in paraffin separated, and the 
paraffin-wax recovered therefrom.— J. 8. G, T, 


I'^l^aphtholsuipkonic acid\ Manufacture of . 

British Dyestuffs Oorp. Ltd., J. Baddiley J. B. 
Payman, and E. G. Bainbridge. E.P. lw,515, 
10.9,21. 


^•.^^iFUTHOLSULPHOino 8cid is obtained in good 
yeld and quality by the action of chlorosulphonic 
^ c °“,“‘hapbthol in presence of a suitable solvent, 
preterably tetracbloroethane. Example. 144 pts. 
r.;;! “‘^^Phthol is suspended in 600 pts. of tetra- 
■'{“^ribaue, and 127 pts. of distilled chloro- 
ipnoiiie acid is added, the temperature being 
below 80° O. The mixture is then 
at 60° C. for 24 hri. After dilution with 
Ij ?’>“ separation of the tetrachloroethane, the 
'f neutralised with either lime or sodium 
The isomeric acids present ^ould not 
nan??* *“ more than 1 — 2%, and if desired they 
Until adding barium chloride solution 

DeJ ]_^^'wi^tate ceases to form.— G. P. M. 


Pitch: Treating . F. J. Conunin, U.S.P. 

1,432,742, 24.10.22. Appl., 27.12.20. 

Sm E.P. 162,727 of 1920; J.. 1921, 462 a. 
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Aniline^ Oxidation of . Amine oxidation, 

VII. 8. Goldschmidt and B. Wurzschmitt. 
Ber., 1922, S5, 3220—3227. 
BKNzoQuiNONEPHKjrnj)i-iiiijn8, N (C,H,) : C,H^ ; NH 
is polymerised by glacial acetic acid or a small 
quantity of hydrochloric acid in the presence of 
ether almost quantitatively to the trimeride, 
N(CgH,):C.H,{NH.C.H*.NH.C.H,),:NH (cf. Will- 
statter and Kubli, J., 1909, 1244). It depends 
es^ntially on the nature and quantity of the ^ded 
acid (and therefore on the hydrogen ion concen> 
iration) whether the di-imine is polymerised to 
£meraldine or to Willstatter’s compound. The 
substance, 

C,H 5 .N:C<; or 

\qNHC^5):CH/ 

/C(:NaH.>— CHv 
C,H,.N:C<: >C.NH, 

v^ich has been isolated by oxidising aniline salts 
with lead peroxide by Bbrnstein (cf, Majima and 
Aoki^ J., 1911, 1369) is obtained under comparable 
conditions when tenzoquinonephenyldi'-imine is 
condensed with aniline. Azophenine, 
/C(NHCeH5):CHv 

C,H,.N;C( • >C;N.C.H, 

N:TT:C<NHC,H,)/ 

obtained according to Bornstein (J., 1901, 701) by 
the further oxidation of aniline, is produced when 
aniline is mixed with dianilinobenzoquinone- 
phenyldi-imine in ethereal solution in the presence 
of a little glacial acetic acid. Dianilino^nzow 
quinoneanil, 

/C(NHC,H5):CHv 
C^x.N:C< >C:0 

N^;C{NHC,H*)/ 

formed by the oxidation of aniline in acid solution 
by hydrogen peroxide, owes its production to 
the hydrolysis of benzoquinonephenyldi-imine to 
ammonia and benzoquinoDephenylimine, 

and condensation of the latter with aniline. The 
complex products of the oxidation of aniline appear 
therefore to be largely due to the interm^iate 
formation of benzoquinonephenyldi-imine and its 
subsequent decomposition in various directions. 
(Cf. J.C.S., Dec.)— H. W. 


H-acid and its intermediates obtained from 
napkthalene~2.7-duulphonic acid; Method for 

identifying . D. F. J. Lynch. J. Ind. Eng. 

Chem., 1922, 14, 964—965. 

A METHOD for identifying 1.8-dinitro-3.6-naphtha- 
lenedisulphonic, 1.8 - diamino - 3.6 - naphtbalene- 
disuiphouic, 1.8 - aminonaphthol - 3.6 - disulphonic 
(H-acid), and 1.8 - dihydroxynaphthalene - 3.6 - 
disulphonic (chromotropic) acids in the presence of 
each other by means of their reactions with 
solutions containing benzidine hydrochloride, 2- 
cymidine sulphate^ a-naphthyiamine-hydrochioric 
acid, pscudocumidme-hydrochloric acid, toUdine- 
hydrochloric acid, p-nitrotoluidine-hydrochloric 
acid cobalt chloride, and sine swphate is 
developed. Except those in which cobalt chloride 
and zinc sulphate are used (nedtral solution is then 
necessary), the tests are carried out with 3 — 5 o.c. 
of 5 — 10% l^drochloric acid containing not more 
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than 01 moL of the sulphonio acid per 1- 
physical properties of several oreanic s^ of 
four sulphonio acids are described. (C/. J.i/.o., 

Dec.) — A. J. H. 

l-HydroxylammoanfhraQUtnone and some 0 / it$ 
derivatives. W. H. Beisler and L. w. Jones. J . 
Amer. Chem. Soc., 1922, 44, 2296 2306. 
1 -Nitooanthbaquinonb is best prepar^ by 
warming anthraquinone with fuming nitric jcid 
(sp. gr. 1*60), and crystallising the crude product 
successivefy from glacial acetic acid, tmuene, ana 
acetone. It has m.p. ^2-6<>~233-5° C. and the 
amino compound obtained by J‘®duction ^tn 
potassium sulphide hM m.p. 262*^ — 253 C. 
the nitro compound is reduced m pyridine 
solution with hydrogen sulphide it yields 1- 
hydroxylaminoanthraquinone, the sulphonic 
derivative of which dyes wool and silk reddwh- 
brown without a mordant. When air is bubbled 
through the aqueous solution of the hydroxylammo 
compound l-nitrosoanthraquinone is obtai^d.^ 

Pinaeyanols ; Constitution of the •, a contrib^ 

tion to the chemistry of the quinocyantnes. W. 
Konig. Ber., 1922, 55, 3293—3313. 

The structure assign^ to Pinacyanol by Mills and 
Hamer (J., 1921, 41 a) has been confined by a 
comparison of the absorption spectra of Pinacyanol 
and ^isocyanine and estimation of the pexsistenco 
and maxima, and by the synthesis of Pinacyanols 
by the condensation of quinaldinium salts with ethyl 
orthoformate in the pre^nce of suitable agents such 
as acetic anhydride or zinc chloride : 

Aik * 

'>N.C.H..CH,+(C,H.O).:CH(OC,H.)+ 

x/ 

Aik 

CH..C,H.N<' =3C,H.0H+HX+ 

C.H..CH;CH.CH:C.H,NAlk. 

x/ 

Since the constitution of the cyanines has been 
largely elucidated, it appears desirable to delete the 
common names of the substances {e.g., cyanines, is^ 
cyanines, i/»-isocyanines, etc.) from the scientific 
literature and to replace them by the general term 
quinocyanines, by which is understood the salts of 
quinolyldihydroquinolylenemethanes which are not 
methylated at the nitrogen atom. The three classes, 

2 2^ 2 4' and 4.4'-quinocyanine salts, are thus suit- 
ably distinguished. The further derivatives are 
termed benzothioazolocyanines (thiocyanines) and 
indoleninocyanincs (indocyanines). Further types 
are produced hy the streptostatic introduction ot 
vinylene groups between the quinoline residu^ and 
are designated mono- (di-, tri- etc.) vinylene-2.2 or 
2.4' or 4.4'-quinocyanine salts. As examples may 
quoted : dimethyl-i^-isocyanine iodide = 1.1 - di- 
inethyl-2.2'-quinocyanine iodide ; Pinaverdol—l.o.l - 
trimetbyl-2.4'-quinocyanine iodide; 
bromide=l.r-di€thyU.6.4'.6' - tetramethylstrepto- 
inonovinylene«-2.2'-quinocyanine bromide; dicyan- | 

ine^l.l' - diethyl-4.6.2' .6' - tetramethylstreptoinono- 
vinyl^e-2.4'-quinocyanin6 iodide. {Of. 

Dec.) — H. "W . 

Patents. 

Basic dyestuff s Ttriarylmethane derivatives contain^ 
ing a thiazoie rinfif]; Manufacture of new 
possessing affinity for unmor^nted 

British Dyestuffs Corp., Ltd., J. Ba^iley, 
E. H. Eodd, and H. H. Stocks. E.P. 186,61r, 
U.9.SS1. 

A iniw series of basic dyestuffs are obtained by wn- 
dennng Michler’s hydrol or its homolo^es »>th a 
auitel;^ arjrlhenzthiazole by means of sulphuric 


acid and axidising the resulting leuw) compound, 
As instances of the benzthiazoles which can be u^ 
l-phenyl-5-methylbeuzthiazolB, prepare by treating 
honzyl-p-toluidine with sulphur, and 4 -amino-1. 
phenyl-S-methylbenzthiaaole (dehydrothiotoluidine) 
are mentioned. The new dyestuffs are green, and 
dye wool and tannin-mordanted cotton m bright 
shades ot a fastness exceeding that of known basic 
greens. They hare in addition the property of dye. 
ing unmordanted ootton, giving shadM of a bright 
ness hitherto unapproached hy a substantive cotton 
green They are also useful in dyeing paper, yield, 
ing a clean “ back-water.” Example. 27 pts. of 
Michler’s hydrol (totramethyldiaminohenzhydrol) 
and 22-5 pts. of l-phenyl-S-methylbenzthiazole at* 
mixed together, charged into 260 pts. of sulphuric 
acid monohydrate, and heated on a water bath tor 
5 hrs The mixture is then diluted, and the kuco 
base precipitated by neutralising with wdium hydi. 
oxide. It is collected, dissolved ,m hydrochlortt 
acid and oxidised with lead peroxide. Ihe leads 
finally removed as sulphate, and the dye prmpi. 
tated hy the addition of common salt.— O. 1! . M, 

Aeo-dyest-uffs; Manufacture of chromium comptratiA 

qS Sec. of Chem. Ind. in Basle, and F, 

Straub.' E.P. 186,635, 18.3.21 Addn. to 104, 04i 
(cf. D.S.P. 1,221,849; J., 1917, 542). 

Azo dyestuffs capable of being chromed are treatec 
in alkaline solution with the complex chrommn 
compounds formed by the action of alkaline suspe; 
sions of chromium hydroxide on organic compound 
containing more than one hydroxyl group, e,j. 
Wyhydri? alcohols and phenols, tanning ageati 
fugLs, and organic hy-producto from the manufat 
ture of sulphite-cellulose. For example, 20 8 pts. t 
glycerin is added to a solution of 46-8 pto. of potai 
Sum hydroxide in an aqueous paste of chromini 

hydroxide containing 14 pts. of chromic “ 

t6e mixture is boile# until the 
has dissolved. The solution is made up to iOO pte 
71-2 pts of the dyestuff from diazotieed 

hydroxynaphthalene-4-Bnlphonic acid a-nap 

thol is ^d^, the solution is bo.M <^10 hrs. 
a reflux condenser, diluW with P^. ot c 
water, and, after a 

mineral acid, the dyestuff is salted 
dried. The product dyes wool in an acid bath 
blue shades fast to light and fulling.— L. A. O. 

Safranincs; Preparation of anthraquinonyl ton 
tives of . Akt.-Ges fur Anihn-Fahr., Aw 

of W. Herzherg and W. Bruefc. G.P. 
31,3.20. Addn. to 355,491 (J., 1922, 853 a). 

In the process described in the chief patent anttii 
quinone derivatives are 

primary amino group is attached to the anth 
Quinone nucleus hy means of an intermediatB gm 

Eor example, l-p-aminophenylaminoanthraM « 
is treat^ With dimethylisorosindulme cWo 

(Neutral Blue) and sodium hydroxide 'u f 
^sence of nitrotenzene at 60° C. until » , 

gives a grass-green solution in concentrated 
phurio acid. The crystalline product ^ 

with 25% oleum yields a water-soluble sulphonic 

which dyes wool indigo-blue shades ^com^ ^ ^ 


Colour lakes. G.P. 358,047. See XIII. 

V— FIBBES : TEXTILES; CELLULOSE: 
PAPER. 

Wood of eucalyptus ‘ill 

me^ mhiU ^E-'ctble. 

Eng. Cham., 1922, 14. 933-934. 

I A coNTiNUATto.s of wOTk 
Bchorger, J., 1917, 867 4). The solubility 
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various solvents is considerably influenced by 
!“ of division: in these investigations all 

^ ■ were reduced to sawdust which passed 


Seh an 80-mesh and was retained by a 1 
r/vvl ^ The composition of western white 


pine IS 


to that of longleaf pine, although the latter 

- - anil Vi/\+. Wltt.Ar 


Ids more soluble matter to cold and hot water 
d alkali. Although, on destructive distillation, 
Pfilvotus yields nearly as much acetic acid as a 
lardwood, the yield of acetic acid on hydrolysis is 
^ich less than that similarly obtained from hard- 
?nods previously analysed (loc. cU). Eucalyptus 
conifers in its low ash content. The 
^llulose isolated from western white pme and 
mcalyptus contains approximately the same 
imount of o-cellulose, but the remaining cellulose is 
Imost entirely r^eil^^ose in the case of eucalyptus 
ind an equal mixture of /3- and y-cellulose in 
he case of western white pine. The lignin con- 
lent was determined by extracting 2 g. of the 
lir-dried material for 4 hrs. with a mixture of 
fclcohol and benzene of minimum b.p., afterwards 
iisintegrating it by treatment for Id hrs. at room 
Eemperature with ten times its weight of 72% 
Eu'lphuric acid, then boiling the product, after 
lilution, till its acid content was 3%, for 2 hrs. 
hnder a reflux condenser, and filtering through a 
fared alundum crucible. The residue was washed 
free from acid with hot water, dried at 105^ C., and 
Cftighed as lignin. — A. J. H. 


7 od; Bemoval of resin from prior to the 

manufacture of cellulose, H. WenzI. Zellstoif 
Li. Papier, 1922, 2, 22&— 232, 

ExnoDS depending on the use of petroleum hydro- 
rbons in wnich 90% of the total resin is extracted 
76 been worked out, some of them depending on 
3 use of high pressures and moderate tempera- 
res. Chlorinated hydrocarbons are hardly 
itable, but “ tetralin ” (tetrahydronaphthalene) 
pears particularly promising. The process of 
nson and Bennett with the use of 70% alcohol 
1922, 380 a), is of interest as a subsidiary of 
e sulphite spirit scheme, since much of the 
quisite plant is common to both. AVTien the 
10 of the wood particles is reduced to 25 x 45 min. 
e extraction of 71% of the resin content has 
en effected. Methods depending on the use of 
uilsified organic solvents have not been very 
ccessful in spite of the low cost, owing to the 
fective penetrating power of such emulsions. In 
.6 process molten resin or pitch has been employed 
200^ C. for the treatment of very resinous wood 
iste, but the residual wood is rendered useless 
r cellulose manufacture. A process of extraction 
ith dilute ammonia solution at 70° C. has given 
gh yields of resin, but it is necessary to extract 
e resin from the ammoniacal solution by means 
gasoline, and the double process is not 
onomical. Many processes are based on the use 
caustic soda and sodium carbonate for the 
fraction of resin as a preliminary stage in the 
gestion of the wood for the manufacture of kraft 
iluiose. By these methods, however, the chemical 
operties of the resin are profoundly niodifietl. 
Jmetimes very high pressures and moderate 
inperatures are recommended on this account ; 
te use of reducing agents such as hydrosulphite, 
ot an indifferent atmosphere such as hydrogen 
*s, have also been proposed.— J. F. B. 


in a sulphite digester. E. C. 
Suhm. J. Ind. Eng. Chem., 

U, 931— 932. 

fligeations of white spruce by the 
the total, free, and combined 
W t«ing 3'80%, 2-39%, 

t little sugar was formed 

peratures below 100® C. Sugar was most 


rapidly formed during the stage at which the wood 
chips suffered disintegration, and the total amount 
of sugar produced in the production of a good 
quality pulp was 11% on the weight of the dry wood 
used. During the early part of the digestion, the 
rate of formation of sugar closely followed the rote 
of removal of lignin. In a digestion in which the 
values for total, free, and combined sulphur dioxide 
were 5*60%, 4*46%, and 1*14% respectively, there 
was formed 16% of sugar, but the loss of cellulose 
was 2% greater. — A. J. U. 

Cellulose la-cellulose']; Determination of alkali- 

resistant . P. Waentig. ZellstoS u. Papier, 

1922, 2» 225—228. (C/. J., 1922, 408 a). 

In the standard method for the determination of 
r^istant or a-cellulose in wood pulp the principal 
80ur<» of discrepancies is the re-precipitation of 
colloidal cellulose when the paste is diluted with 
water before filtration. A modified procedure is 
recommended as follows : 3*5 g. of the pulp is dried 
at 105® C., weighed, and steeped in a porcelain 
mortar with 50 c.c. of 17*5% sodium hydroxide 
solution for 45 mins, at the ordinary temperature, 
the mass being worked up with a pestle to a 
uniform paste. 60 c.c. of water is then stirred 
in and the paste is transferred to a Buchner funnel, 
8 — 10 cm. in diam., covered with a fine cotton cloth 
filter. It is washed on the filter with 200 c.c. of 
8% sodium hydroxide solution and sucked as dry 
as possible. The cake of cellulose is treated with 
60 c.c. of 6% acetic acid, sucked dry again, trans- 
ferred back to the mortar, broken up, and stirred 
again with a further 50 c.c. of 5% acetic acid. The 
cellulose is collected on the filter, washed until 
neutral to litmus paper, and dried at first on a 
clock glass, and then at lOo® C. in a stoppered weigh- 
ing bottle until the weight is constant. The results 
are expressed in terms of dry substance. This 
method generally yields values 2 — 3% lower than 
the older method, presumably because of the longer 
contact with alkali and the more complete washing 
out of the colloidal cellulose with the 8% caustic 
soda, but it is contended that the results are more 
uniform and are obtained under conditions corre- 
sjKinding more closely with those of practical 
mercerisation in the viscose industry. — J. F. B. 

Paper; Application of direct dyes in colouring . 

W. C. Holmes. J. Ind. Eng. Chem., 1922, 14, 
958—960. 

Except for the production of light shades, direct 
dyes are particularly suitable for dyeing paper in 
the hollandcr. A direct dyestuff^ absorbed as such 
by paper, produces deeper and brighter shades than 
when absorbed as a metallic lake. The formation of 
aluminium lakes in the hollander should especially 
be avoided, since for most colours, these are inferior 
in strength and brilliance to the corresponding 
calcium, barium, and even iron lakes. Where lake 
formation cannot be avoided, the calcium lakes 
should be produced by addition of calcium chloride. 
High temperatures are not desirable, but it is 
advantageous to add salt, since brighter effects are 
thereby obtain^ with a saving of dyestuff. In 
colouring ground wood furnishes, lake formation is 
desirable, since in this case a dyestuff, absorbed as 
such, produces shades of inferior depth and bright- 
ness than when absorbed as a metallic lake. When 
Pontamine Sky Blue 5BX is dyed upon bleached 
sulphite and ground wood furnishes, the depth of 
shade developed on the former is several times 
greater than that on the latter, although there is no 
material difference in the amounts of dye actually 
absorbed. Hence, in colouring ground wood 
furnishes calcium chloride should be added to the 
hollander before the introduction of the dyestuff. 
The fastness of shade, in the case of some direct dye- 
stuffs, is improved by the addition of copper 
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eulpliate to the hoUander, and this addition should 
be made after the colour has been allowed ** to ran 
for a short period. — ^A. J. H. 

Piezo-’microfAeter and it$ apiiiications ffo iesftnp 
paper efc. 3 . J. Straohan. Proc. Tech. Sect. 
Fapermakers’ Assoc., 1922, 3, 20 — 32. 

Thb author describes a device for determining the 
thickness of a sheet of paper submitted to a definite 
known pressure. I^e paper is placed between pres- 
sure plates between which a known pressure U pro- 
duced by a lever system. A micrometer is adjusted 
so that a platinum needle carried on the end of the 
micrometer screw makes contact, without sensible 
mechanical pressure, with the upper of the two 
pressure plates. The contact is determined electric- 
ally by the closing of an electric circuit and is accu- 
rate to within 1 /20,000 inch. The thickness of the 
sheet of paper is obtained from the micrometer 
reading in tne usual manner. Graphs are given of 
the relation of the volume, V, of samples of various 
materials — uutanned kid skin, rubber, varieties of 
paper — to the pressure, P. There is a time lag 
between the application of the pressure and the 
attainment of the maximum appropriate compres- 
sion. Between the limits of compression, P and V 
are related by the equation PVa^constant. Air 
space in paper comprises interstitial air-space and 
porosity air-space, the former consisting of space 
Mtween the fibrous and mineral constituents of 
the paper, the latter consisting of the capillary 
pores in the material, and the author contends that 
the calculation of air-space by the method adopted in 
the “ C.B.S. Units ” is liable to error. — J. 8. G. T. 

Sumidity equilibria, Wilson and Fuwa. See I. 

Patents. 

Fibrous or artificial filamentary materials; Appar- 
atus for treating with liquids . F, Linne- 

mann. E.P. 169,695, 16.9.21. Conv., 1.10.20. 
Hanks of fibrous material or, e.g., artificial ^Ik, 
are supported on hank rods attached to a vertically 
reciprocating frame extending over a aeries of tanks 
containing liquor for treating the material. The 
movement of the frame alternately submerges the 
hanks and raises them out of the liquor, and, while 
the hanks^are hanging out of the liquor, moves them 
along the series. The liquid may flow continuously 
through the tanks in the opposite direction to that 
of the hanks, or means may be provided for admit- 
ting a fresh supply of liquid to the tanks each time 
the hanks are raised. — L. A. C. 

Textile fabric; Artificial and process for tfs 

manufacture, J. E. Brandenberger. U.8.P. 
1,394,270, 18.10.21. Appl., 18.5.20. 

A viscous solution such as is used for the manufac- 
ture of artificial silk is emulsified with air or other 
inert gas, the emulsion is allowed to stand for a time 
to aUow large bubbles to rise aod break, and is then 
spun into threa<^ in the usual way. The threads 
tWs obtained contain numerous minute bubbles and 
are therefore very light, op^xie, and warm te the 
touch. By suitable regulation of the quantity of 
bubbles thus introduced, a material having the 
appearance and feel of wool can be obtained. 

Y^idcanised fibre; Separating chlorine compounds 

from . Elektro-Osmose A.-G. (Graf Schwerin 

Ges.). G.P. 357,067, 23.3.20. 

VtTLOANiaxD fibre disposed between diaphragms con- 
structed of fibrous vegetable material so arranged 
that the cations migrate more rapidly than the 
anions, is subjected to the electro-osmotic action of 
a conl^nous electric current, and is thereby de- 
chlorinated and improved in durability and insulat- 
ing proposes. — ^L. A. C. 
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OetluZoste material; Manufacture of sheets of ^ 
totfb o compact surface, M. Mangold 0 % 
357,098, 12.1S.18. Cfonv., 23.10.18. 

Celluuobio material which has been compressed ^ 
subsequently loosened on the surface to hinder^ 
pregnation with liquid beyond a desired depth ^ 
converted superficially into sodium-cellulose '(! 
treatment with sodium hydroxide, and subseques^ 
into viscose. The surface is hardened by dryi^ 
yielding material possessing properties similarj 
those of viscose. In the case of material prepaid 
from wood-pulp, substances such as carbohjdrata 
lignin, resins, and albumins, which hinder ^ 
formation of sodium-cellulose are removed ]>■ 

E revious treatment under pressure with sodiia 
ydroxide in excess. — L. A. C. 

Cellulosie material; Pendering resistant i* 

water. F. Beck. G.P. 357,972, 14.12.19. 
CELLUiiOSB precipitated by diluting solutions of itii 
concentrated solutions of salts, su^ as calcium thk 
cyanate, is moulded into shape, washed with 
dried^ and steeped in a concentrated solution of a 
alkali or alkaline-earth salt, e.g.^ calcium thiocyn. 
ate, and again washed and drira. The treatmejs 
improves the tensile strength of the material, 
renders it resistant to water. — L. A. C. 

Cellulose butyrate; Process of preparing . Q.j 

Esselen, jun., and H. 8. Mork, Aasrs. to A, B 
Little, Inc. U.S.P. 1,425,581, 15.8.22. AppL 
26.7.20. 

See B.P. 167,143 of 1921; J., 1922, 748 a. 

Waste liquors from pulp mills and iimilar hgtiorjj 
Apparatus for tvaporaiion and dry dutillatmt\ 

. Aktiebolaget Cellulose. E.P. 165,721 

14.6.21. Conv., ^.6.20. 

See G.P. 349,438 of 1921 ; J., 1922, 460 A. 

Turpentine oil obtained in manufacture of . 
cellulose. G.P. 358,050. See Xlll. 


VL-BLEACHING; DYEING; PBINTlHCi 
FINISHING. 

Patbnts. 

Textile fibres in the loose state; Process and am- 

atus for d-yeing and other treatment of . /i 

T., and J. Brandwood. XJ.8.P, 1,432, 3lM 
17,10.22. Appl., 14.5.21. 

Seb E.P. 182,575 of 1921 ; J., 1922, 666 a. 

Bleaching agent. G.P. 357,956-7. See Xll. 


VU.— ACIDS; ALKALIS; SALTS; NOH' 
METALUG ELEMENTS. 

Pemitrie acid; Properties and structure aj ^ 
I. Trifonow. Z. anirg. Chem., 19^, *24, 13*^ 
135. 

Pkrntteic acid ia form^ by tlM action of 
peroxide on an acidified nitrite solution, 
temperature and low concentration ai'® j 
eeaential for its formation. Above lU u. , 
decomposes rapidly. The per-acid can be o™ . 
by the addition of potassium bromide >" j 
solution, and the determination of the 
bromine by meana of potawiom iodide sei ^ 
The reaction of formation is pepresentca i 

*^9HNO,+3H,0,+(n-l)H.O=N.O.,nH,(^®4 

and not as given by Baschig (J., l9(hi» 
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or Schmidlin and Mauini (J., 1910, 693). 
1 citric acid thus receiTes the formula 

Jernitno acia q q 

in,„ rAiu-tions of pernitrio acid with some organic 
S^poun^ are given {cf. p. 932 a).-W. T. 


^hosvhorie acid, sodium phosphate, and pyrophos- 

^unifix • Volumetric determinatian of . F. X. 

fcerk' Amer. J. Pharm., 1922, 94. 641-650. 
PffOSPHOBio acid and disodinm phosphate can be 
l^ermiaed yolumetrically by titration with sodium 
vdroxide and hydrochloric acid respectively, using 
t mixture of methyl orange and indigo-carmine 
is indicator. To obtain results by this method 
to consistent ap'eement with the silver phos- 
bate precipitation method followed bv titration 
■ the^liberated acid with alkali hydroxide np 
) the permanent formation of brown siAver 
jide the dilution of the renting solutions 
lust’ be specified and a definite quantity of 
)dium chloride, depending on the dilution, must 
Q added ; the silver phosphate method is not 
pparently affected by these factors. For the 
eutralisation method using the indicator the 
rocedure is as follows. To 100 c.c. of water 
r salt solution, 0*2 c.c. each of 0*1% methyl 
range solution and 0*3% indigo-carmine solu* 
ion are added, followed by dilute hydrochloric 
cid until the green colour changes without pro- 
ucing a violet colour. The indicator solution thus 
repared is divided into two equal parts, one being 
eserved, and the other added to the i)ho6phoric acid 
olution to be estimated, and the mixture titrated 
rith ^/2 sodium hydroxide or hydrochloric acid, 
a the case may b^ to match the tint of the 
eserved solution. Ine end point corresponds in 
iach case to the formation of NaHjPO*. Under 
bese conditions results in agreement with the 
fiver phosphate method were obtained by titrating 
b presence of 7*5% sodium chloride for phosphoric 
kid and 2*5% for the phosphate. Under similar 
paditlons sodium pyrophosphate can be titrated 
rith acid as a di-acid base.— ki. F. M. 


hosphoric acid and sodium phosphate ; Methyl red 

in the assay of . F. X, Moerk and E, J. 

Hughes. Amer. J. Pharm., 1922, 94, 650—655. 

HE Xr.S.P. (IX) method for the volumetric 
etermination of phosphoric acid and phosphates 
Iways gives lower results Chan either of the 
VO methods described in the preceding abstract, 
he mixed indicator method is the most rapid, 
at is influenced by the weight of substance 
Ik’ amount pf sodium chloride present, 

id by the strength of the volumetric solutions. The 
JSt rwults when working with unknown quantities 
*© obtained by the silver phosphate method, 
crating back the liberated acid with alkali hydr- 
ide, using methyl red as indicator. The pro- 
cure IS as follows : To 50 c.c. of standard 
iver nitrate solution one drop of methyl red and 
trace of alkali to produce a yeHow colour are 
ea, followed by 10 c.c. of the solution to be 
liberated nitric acid (3 mols, per mol. 
;+k 11 jooh per mol, of Na,HPO<) is titrated 
u alkali hydroxide until the supernatant liquid 
Inuring the titration the pink 
.. fude, in which case one or two'drops more 
wethyl red must be added.— G. F. M. 


The mixture waa^ then heated in vacuo, but so 
appreciable reaction took place at temperatures 
below the melting-point of the metal, even when 
heating to 700® C. was continued for 50 hrs. 
Carbide was formed when the metal fused, but 
distillation of the metal proceeded faster than the 
reaction, so that carbon containing only traces of 
carbide remained. On heating in an atmosphere 
of ar^n at nornml pressure for 6 hrs. at 800®— 
850® C., no volatilisation of calcium occurred, but 
no increase in the formation of calcium carbide was 
observed. Further attempts m.'ide with calcium 
vapour were successful, and on heating 5 g. of 
calcium and 2 g. of carbon at 850®— 875® C. for 
17 hrs. only 7% of the carbon remained uncombined, 
whilst in the case of 11 g. of calcium heated W'ith 
5 g. of carbon at 1025® — 1050° C. for 10 hrs., only 
1*5% of free carbon remained. Finally when 14 g. 
of calcium was heated with 4 g. of carbon at 925® — 
975® C. for 45 hrs., all the carbon was converted 
into carbide. The excess of calcium was found as a 
metallic deposit in the upper part of the tube. 
Pure carbide, as described by the author, is white, 
but the substance prepared by the above method is 
black. It rapidly decomposes in air, yielding 
acetylene* the resulting lime is whiter than that 
obtained from industrial carbide, so that the colour 
is not due to the presence of free carbon; moreover 
industrial carbide containing up to 6% of carbon 
is grey. Experiment showed that the colour was 
due to iron from the containing vessel, but further 
specimens mode in an alundum tube were also 
black. In the latter case, analysis showed the 
presence of metallic aluminium formed by the 
action of calcium on alumina. The dissociation of 
commercial carbide was effected by heating 3 g. to 
1050^ C. for 18 hrs., when a deposit of several 
centigrams of metallic calcium was- obtained in a 
finely divided condition. When an iron vessel is 
used for the pur^se, the carbon liberated attacks 
the vessel with the formation of re,C. No trace 
of a sub-carhide of calcium was found. The 
presence of certain substances, e.^7., iron and iron 
oxide, affects the progress of the dissociation. 

— H. J. E. 

Magnesium sulphate; The octohydrate of . S 

Takegami. Mem. Coll. Sci, Kvoto, 1921, 5, 191— 
199. - . > 

When magnesium sulphate c^stallises from 
aqueous solutions containing sodium sulphate at 
25® C. it separates as the octahydrate, which has 
not previously been recognised. If the proportion 
of sodium sulphate is increased, astrakanite 
MgS04,Na,S04,4H20, is eventually formed. At 
oC® C., however, when the proportion of sodium 
sulphate is increased to about 32 mols %, the octa- 
hydrate is transformed into heptahydrate. The 
octahydrate changes into heptahydrate when air- 
dried. In a magnesium sulphate — sodium sulphate 
— water system containing 7 — 9% of sodium 
sulphate in solution, the octahydrate of magnesium 
sulphate is stable below 45*5° C. and the hepta- 
hydrate from this temperature to at least 77*2® C. 
The number of solid phases to be taken into account 
in the equilibrium of the reciprocal salt pair 
MgS 04 f 2 NaCl;::: MgOi,+Na,S 04 
thue becomes, with the addition of MgSO.,3H,0, 
ten.— E. H. K. 


^Iciutn carbide 
18 . 5 - 48 . 


E. Botolfsen. Ann. Chim., 1922, 


prepared by direct combination of 
■Mo K from which the coating of 

removed, and lampblack, previouslv 
S . I'eat'nB to redness in a current of 
et calcium was used and con- 
ies in elements was effected by piercing 

lu the metal and placing the carbon therein 


Calcium carbonate; Solubility of in water 

equilibrium with a gaseous phase containing 
carbon dioxide. Y. Osaka. Mem. Coll. Sci. 
Kyoto, 1921, 5, 131—141. 

A THEORBTiCAi* paper, in which, assuming for the 
first and second apparent dissociation constants of 
carbonic acid the values 3*5 xK)’’^ and 4*91 xKT'*, 
but allowing for the fact that carbon dioxide dis- 
solved in water is combined only to a small extent 
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and that carbonic acid ia in reality a much etronger 
acid than acetic acid, the aolnbility product of 
calcitun carbonate (calcite form) at 25*^ G. is c^u> 
lated to be 7*24 xlO“*. A formula is given from 
which the solubility of calcium carbonate at any 
partial pressure of carbon dioxide can be calculated, 
assuming the degree of dissociation of calcium bi- 
carbonate to be the same as that of calcium acetate 
at the same concentration. — E. H. R. 

Rare earths; A neu3 mineral whicli contaiiis the 

os its mam component. F. Henrich and G. Hiller. 
Ber., 1922, 55. 301^-^21. 

A HYDRATED phosphstc of yttrium and erbium, 
P 04 (ErY etc.), 2H,0, termed weinschenkite, occurs 
in ve^ email quantity in the Bavarian Oterpfalx 
in white, matted, globular deposits and in radiating 
needles on brown haematite from which it is readily 
detached. An accurate quantitative analysis of the 
mineral has not yet been possible owing to the small 
quantity available. (C/. J.C.S., Dec.) — H. W. 

Hadium solutions; Burahility of . A. Becker. 

Z. anorg. Chem., 1922, 124, 14^152. 

The permanency of the solution ia defined as its 
constancy of emitting emanation. The author found 
that solutions containing 0*02 to 0*0000005 mg. of 
radium per grm. of solvent did not show any d^ay 
in eight years. The possible experimental error was 
1%.— W. T. 

Ods of inorganic salts: General method for obtain- 
ing j and its relation fo theories of the eoU 

loidal state. K. Charitschkov, J. Russ. Phys.- 
Chem. Soc., 1920, 52, 91—96. 

The action of hydrogen chloride or carbon dioxide 
on a solution of sodium (potassium etc.) napbtbena^ 
in a hydrocarbon containing excess of naphthenic 
acid yields colloidal sodium chloride or carbonate; 
oleic acid may be used in place of naphthenic acid. 
The products thus obtained, including colloidal 
cupric and mercuric chlorides, etc., exhibit Brown* 
ian movement and the corresponding ultramicr^ 
scopic appearance. ^Tien ferric naphtbenate is 
treated with hydrogen chloride^ the latter exerts a 
reducing action, the product being ferrous chloride. 
(C/.JX;.S.,Dec.)— T. H. P. 

Salts; Adsorption of on metal surfaces, H. von 

Euler and G. Zimmerlund, Arch. Kem. Min. 
Geol., 1922, 8, [14], 1—23. 

^Ieasurehbi^ts have been made of the silver nitrate 
and potassium chloride adsorbed from aqueous solu* 
tion by finely divided gold particles and by gold- 
leaf. The amount adsorbed increases with the 
amount of salt in solution, at first linearly and then 
tending to a maximum. At the maximum there is 
more ad^rbed than would correspond to a uni- 
molecuiar layer on the gold. Experiments are also 
described with mercury dropping through a calomel 
solution, in which the amount of mercury in solu- 
tion was determined by measuring its effect as an 
enzyme poison, — W. O. K. 

Phosphorus. W. Marckwald and K. Helmholz. 

Z. anorg. Chem., 1922, 124, 81 — 104, 

The authors found the melting point of scarlet phos- 
phorus to be 592'5°i;0'5° C., and the critical 
temperature of the yellow modification 720*6® C. 
By rapid cooling of phosphorus vapour a mixture of 
yellow and scarlet modifications is deposited, 
whilst slow coding gives the pure yellow form. 
A hypothesis is advan^d to explain this and also 
the pnenmnenon observed on coding liquid scarlet 
phosphorus (c/. J.C.S., Dec.). The authors show 
that the crystals isolated from the melt of the 
scarlet variety are identical with Hittorf's pboe- 
phorus. BUck phosphorua changes into the scarlet 
form on being heat^ to 575® C. — W. T. 


ocewring gases; Examination of 

II, F. Henrich and G. PreU. Ber., 1922 «’ 

3021—3025. > 

The method for the collection and examination ni 
naturally occurring gases (c/. J., 1920, 748 a) h? 
been simplified and extended. The gases from thrh 
springs near Leopoldsdorf, Bavaria, contained 
pectively ox^en 13%, with nitrogen and rare 
oxygen 18*8 with nitrogen and rare gases aji 
oxygen 18*2%, nitrogen 81*8%, argon and\eo 
1*1% . Since the ratio, nitrogen : rare ga^ is 
gases is approximately the some as in air, it appe^ 
that air haa in some manner been enclose 
below the water in the spring. The low 
content of the gases in companson with that of ai 
is explained by the greater solubility of oxygen tlji 
of nitrogen in water. (Of. J.C.S., Dec.) — ^H. W. 

Naturally occurring gases; Examination of 

III. F. Henrich and G. PreU. ]^r., 1922 As 
3026—3030. 

The gases from a number of pools on the LuisenW, 
near Wunsiedel and Alexanderstad (Fichtelgebij-u 
consisted mainly of nitrogen (and rare gases) aa 
methane, with small quantities of oxygen andcarboi 
dioxide and traces of hydrogen suiphidc. Tb 
methane, carbon dioxide and hydrogen sulpbid 
appear to owe their origin to a bacterium winch i 
similar to but not identical with B. methamgenn 
Nitrogen and the rare gases must be derm 
initially from the air. The ratio of rare gas 
nitrogen is, however, in two instances rather mon 
than 50% greater than in air. It is suggested th^ 
the air was imprisoned beneath the water and i 
portion of its nitrogen was assimilated bj 
bacteria. — H. W. 

See also pages (a) 928, Sulphur from spent gat 
purifying nxateriod (Kattwinkel). 932, Ilydrogt^ 
peroxide and nitrites (Trifonow). 942, Forwuitift 
of nitrides (Tammann). 9^ Sulphuric ccm 
(B alarew); Phosphoric acid (Feigil); Boric gcu 
(K oltholf); Nitrous and arsemous acids (KlemeiK 
and Poliak). 

Patents. 

Gas and carbonaceous materials [calcium car6i(f«]; 

Production of J. 11. Reid. E.P. 185, 1&, 

22 . 2 . 21 . 

Coal ground to pass through an 8-mesh sieve asil 
calcium carbonate ground to pass a 40-mesh sien 
are intimately mixed and carbonised in a retort ai 
2600®— 2800® F. (1400®— 1550® C.). The tarry dij 
tillate produced at lower temperatures is noi 
formed, the solo products from 4000 lb. of iimestoae 
and 4000 lb. of coal being 27,000 cub. ft. of giuoi 
high calorific value and 6520 lb. of coke<i rebidu€. 
The latter is passed at a high temperature to aa 
electric furnace, where it yields 3000 Ib. of calcita 
carbide and 90,000 cub. ft. of carlwn monoxide. 
improved current efficiency in the carbide furnaw 
is obtained due to the uniformity of the charge, if 
desired the molten carbide may be run into 
and the resulting acetylene and hydrogen led bac* 
through tho furnace chamber, wherein the 
is converted into hydrocarbons such as niethaiK, 
etbylacetylene, and methylallene. — C. I. 

Al/baU from felspar and other minfiraZs; Process 

the extraction of . Plauson’s (Parent fof' 

Ltd. From H. Plauson. E.P. 186,199, 

Ten pta. of finely ground felspar ia allowed to stac 
for some time with 10 pta. of a 10% 
hydrochloric acid. The mixture is then diluted ? 

40 pte. of water and submitted to a treatment w , 
colloid mill. The colloidal dispersion so obtain^ 
beat^ to about 225® C. at 25 atm. pressure 
autoclave, whereupon a large proportion ox 
potash in the felspar goes into true solution, 
solution is filtered and concentrated by evapora 
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innre refractory mineral requires treatment at 
h ih pressure with superheated steam at 125®— 350° 
r^Extraction of the potash is facilitated if the 
fp’lsoar is heated in a “ revolver ” furnace with 
*'X)nac6ous material or heated with reducing gases 
tofore being subjected to the process.— H. B. D. 

xr.,/Jrone» peroxide; Production of . Wood- 

elands, Ltd. From J. Pdtefc. B.P. 186,840, 12.10.21. 
SonoHONS of hydrogen peroxide^ or solutions 
(nersulphates) which y ield it on heating, are sprayed 
or atomised on to a surface of eulpnuric acid or 
fused sodium bisulphate heated to a temperature 
above the boiling point of the solution. The hydro- 
sen peroxide evaporates immediately and eecap^ 
^ith the steam to a condenser, in which it is 
rapidly condensed. — H. R. D. 

ferrous sulphate; Method of oxidising . C. J. 

Herrly, Assr. to Union Carbide Co. U-S.P- 
1,430,551, 3.10.22. Appl., 13.7.20. 

Ferrous sulphate is subjected to the action of 
oxygen with an oxide of nitrogen as catalyst, in 
presence of water and sufficient sulphuric acid. 

— C. 1. 

Dicalcium phosphate; Manufacture of . M. 

Hcibig. G.P. 357,763, 3.7.20. 

Raw materials containing tricalcium phosphate are 
dissolved in mineral acid and the solution is heated 
in the presence of a quantity of magnesium chloride 
sufficient to provide chlorine ions equivalent to at 
least half of the calcium present, — L. A. O. 

Aluminium compounds; Freparation of nearly 

free from iron from solutions of ferruginous 
(ilumiM. Chem. Fabr. Griesheim-Elektron. G.P. 
357,900, 1.8.19. 

L Ferric salte present in aluminium solutions are 
reduced to ferrous salts and the aluminium salts in 
solution are converted into insoluble compounds by 
jvaporation and thermal decomposition in the 
ibsence of air. — L, A. C. 

Copper sulphate; Production of from waste 

material containing copper or its alloys. S. Hiller. 
G.P, 358,611, 2.9.20. Conv., 24.8.20. 

An intimate mixture of waste material containing 
oopper or its alloys and not moro than 10% of its 
weight of sodium chloride is roasted as in the 
chloridising roasting of copper sulphide ores, and is 
subsequently treated with sulphuric acid. If the 
material contains tin, a small proportion of calcium 
oxide, silica, or alumina is added before roasting. 

—Jj. A. C. 

Graphite; Purification of h\j means of an 

electric current. Graphitwerk Kroofrauhl A.-G. 
G.P. 358,520. 13.3.19. 

A mixture of graphite and coal is heated above 
2200® C., whereby impurities combined with the 
graphite are sublimed. By allowing the sublimed 
vapour to condense at different temperatures, the 
various impurities may be recovered separately. 

— L, A. O. 


VnL-fiUSS; CERAMICS. 

Q^rtz; Elasticity and symmetry of at high 

*^mptTaturts. A. Perrier and B, de Mandrot. 

^ Comptes rend., 1922, 17S, 622-624. 

of the variation in the elasticity of quartz 
witn change of temperature showed that decreasing 
obtained up to 575® 0., whilst beyond that 
^mt the values increase at first very greatly for 
increments of temperature, then to a gradually 
auQiBhing extent. At the inversion point (trans- 


ition from a- to y3-ouartz) the crystal passes from the 
rhombohedral to the hexagonal system. — H. J. E. 

Patents. 

Glass furnaces; Feed troughs for . W. G. 

Clark. E.P. 163,995, 27.6.21. Conv., 27.5.20. 
The feed trough of a glass furnace is provided 
internally with an electric heating element which 
enables chilled glass in the trough to be melted 
whilst the batch in the furnace is being heated. 
As soon as the glass is melted the current may be 
directed through the molten glass. — C. A. K. 

Clay; Treatment of . W. Feldenheimer and 

W. W. Plowman. E.P. 186,855, 21.11.21. Addn. 
^ 184,271 (J., 1922, 756 a). 

The clay is defiocculated in a dilute aqueous 
solution of sodium or potassium pyrophosphate. 

— H. B. D. 

Artificiol meerschaum; Method of producing . 

P. Deufising. E.P. 172,004, 18.11.21. Conv., 
23.11.20. Addn. to 164,319. 

See G.P. 340,533 of 1920; J., 1921, 892 a. 

Refractory material. E. D, Frohman. E.P. 
186,968, 10.6.21. 

See U.S.P. 1,372,016 of 1921; J., 1921, 348 a. 

Clays; Treatment of and manufacture of 

articles and materials therefrom. W. Smith. 
U.S.P. 1,432,629, 17.10.20. Appl., 1.9.21. 

See E.P. 149,440 of 1919; J., 1920, 668 a. 

Glass; Apparatus for feeding . W. J. Miller. 

E.P. 172,634, 6.12.21. Conv., 6.12.20. 


IX.— BUILDING MATEBIALS. 

Patents. 

Wood; Method of treating . F. B. Dehn. 

From TfaeStudeoaker Corp. E.P. 187,018, 12.7.21. 
Wood is treated with a liquid mixture such as that 
made by mixing 30 lb. of Manila gum, 3 galls, of 
Baltic linseed oil, and 7 galls, of tur^ntine and 
adding zinc oxide ground in varnish in the propor- 
tion of 8 lb. per gallon of the first mixture. The 
treated wood is gradually heated for 3 hrs. to a 
temperature above its critical point or for 4 hrs. 
to 200® F. (93® C.). After this treatment the 
strength of the wood is greatly increased and its 
critical temperature raised. — A. R. P. 

Slag; Method for obtaining highly porous . 

C. H. Schol. E.P. 145,032, 14.6.20. Conv., 
29.8.14. 

See U.S.P. 1,163,605 of 1915; J., 1916, 118. 


X— METALS; METALLUBGY, INCLUDING 
ELECTBO'METALLUBGY. 

/ron-boron-carbon; The ternary system . R. 

V'ogel and G. Tammann. Z. anorg. Chem., 1922, 
123, 225—275. 

The authors discuss the results of Hannesen (J., 
1915, 84) and Tschischewsky and Herdt (J., 1917, 
650) who investigated the system iron-boron. The 
disagreement of their results is found to be due to 
differences in the rate of cooling. Rapid cooling 
results in the separation of supersaturated mixed 
crystals. Hannesen worked with small quantities 
and the cooling was much more rapid than in the 
work of Tschischewsky and Herdt. The auHiors 
have carried out a systematic study of the ternary 
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system iron-boron-CArbon and their results Are giren 
in detail. Equilibrium sets in so slowly in the 
system that 'Ime strueturo and properties of the 
ternary alloys depend to a large extent on the pre- 
liminary heating. The limiting proportion of boron 
having an influence on the structure was found to 
be 0 0a%.— W. T. 

Steels; Sonda*s conception of the A1 transformaiifm 

and the quenching of . M. Chikashige. Z. 

anorg. Chem., 1922, 124, 59 — 60. 

A THBOBBTICAL paper in which the author criticises 
the views of Honda (J., 1919, 821 a), and cl^ that 
a better interpretation is given by the following 
scheme : — 

Pearl ite — ►stable 





Austenite 4^ 


ilMartensite —^unstable . 


below 721“ 


— W. T. 


Steels; Influence of velocity of cooling on the 
position of the critical points and the struc^reof 

. W. &hneider. Stahl u. Eiaen, 1922, 42, 

1577—1584. 

Thkbb carhon steels, A, B, and C, containing 0 30, 
0-89, and 1-25% carbon and 0-14% manganese, were 
used. Ball specimens 10 mm. diameter r^re pr^ 
pared from rods of these steels, and the Porteyin 
water resistance was used to regulate the coolmg 
velocities. The Acl and Arl 0^*“® 

were 726®, 725®, 725® C. and 715®, 71^, 716 C. 
respectively. The effect of increasing the cooling 
velocity on the Arl points is to produce a ^tinct 
lowering, whilst increasing heating velocity pro- 
duces a not inconsiderable raising of the Acl points. 
The pearlite point is lowered by incre^ing the 
initial temperatures. It is suggested that this 
Sange is due to “crystal nuclei which remain 
in the soUd solution. The higher the temperature 
aa primary cause aud the longer the time of cooling 
as secondary cause, the smaller the number 
“ crystal nuclei ” which remain to initiate dewmpo- 
sition of the solid solution on ^ling. Micro- 
scopical examination shows that 

creases with increasing cooling velocities. Quench 
rnnists with water at different temperatures 
showed that steel A is troostitic even with the 
quenSing bath as low, as 20® C. the 
showinii the upper critical point. In steel i> t^ 

change point ie , lowered cTo'iH 

after quenching in water at 50 C. Steel snows 
the evolution of heat in low temperaturejr^ns 
with Quenching in water at 60® C. for loven 
tion o] martensite in typoeutwtoid 
the carbon, the lower must be the temperature or 
the Quenching bath, but with steels containing 0-9 
c^lSrTnd ov“ such differences no longer exist. 
It S^^ndicatod by all the tests that martensite w 
formed with evolution of heat, and it is accept^ 
that in the formation of troostite »“<1 ““■'te'isite, of 
the whole of the heat absorbed at the Acl 
not become free on cooling, the remainder being 
retained latent by the structural constity^. ^ 

Tifannm; Estimation of 

I, LWua and E. Caroxai. Giorn. Chun. Ind. 

Appl., 1922, 4, 394—396. 

Tub method is based on ^ 
titanons to titanic compounds by 
fe/^rrari, J., 1920, 837 a), which .s found 
to be without action on other nsual con- 


stituents of irons and steels. Solutions of 3, 
and I'W e. per 1. respectively of methylene bln. 
corresponding wiA aMut O’OOl g. and O'OOOS j 
of titanium per o.e., are convenient, the craj 
titres being determine experimentally. (1) SteOi 
and east irosis : Of these, which seldom oontain u 
much as 1 % of titanium, 2 — 6 g. of the sample i 
evaporated gently to dryness with hydrochloric acid 
dilated with its own volume of water, tfe dry residat 
being heated on a water-bath for 15 mins, with con. 
centrated hydrochloric acid to dissolve the whole of 
the titanium. The liquid is diluted to 200 — 300 c.c. 
and treated for 30 mins, at 60® C. with 25 c.c. of 
concentrated hydrochloric acid and a few grams rf 
xinc dust. As the titanium reacts only after tin 
iron, the liquid is tested to ensure the compfete 
reduction of the iron, and is then Htered rapidiy^ 
throuE^ a glass wool plug on which is placed a little 
granulated xinc, into a flask filled with carbon 
dioxide, the filtrate being titrated immediately with 
the methylene blue solution imtil a distinct colors- 
ion appears. (2) Ferro-titaniums : Since these are 
insoluble in acids, 0-5 g. of the finely-divided metal 
is fused with potassium hisulphate, the mass being 
then digest^ with 50% hydrochloric acid on a water- 
bath for 20 mins, and the liquid made up to a 
definite volume. The reduction and titration, as 
described above, are then carried out with an aliquot 
part. The method yields satisfactory results priy 
vided that the reduction, filtration, and titration are 
effected rapidly. — T. H. P. 

Ferrosilicon; Toxic properties of commercial — . 
N Kurnatow and G. Urasow. Z. anorg. Cbem,, 
1922, 123, 89—131. 

CoMUEBCiAi. ferrosilicon has been found to evolve 
poisonous and explosive gases. The alloy contain, 
ing about 50% Si is sensitive to water and is very 
dangerous. The authors found that in iron-silicon 
alloys with 33-4 to 100% by 

nhase of variable composition (55 18;;^1 5 /o, 01) was 
Fori^d. which solidifi^ed at 1245® C. This ph« 
(lebeauite) can form ternary and quaternary s^d 
solutions with phosphor^ 0 

ternary solid solutions (Fe-Si-P and 
lebeauite are stable towards water. The q^terna^ 
solution of lebeauite (Fe-Si-P-Al) is attacked 
water, phosphine being evolved. Ferrosilicon wiM 
less than 33-4% Si and containing y-iron will dis- 
solve phosphorus and aluminium to the extent M 
“7% and 3% respectively. These, ternary and 
quaternary solutions resist the 
Calcium phosphide will dissolve neither in solid nor 
in liquid ferrosilicon. — W. T. 

Non-ferrous alloys; Use of ‘rff 

H. C. Dews. Engineering. 1922, 114, 541 on- 

The behaviour of copper and its P'’’?®*?®' 3 
mercial alloys at hi^ temperatures “ 
with especial reference to their tensile strengtn 
ductility, and a number of curv“ 
alteration of these properties with the 
are given. The tensile strength of epPP-f^o n 

rapidly with increasing temperature np to 

then much more slowly, while its '^“®*'**'*7 ^ 

slowly to the same temperature, then tery 
increases. Similar curves are obtained for 

brass with the bend in the tensile strength c® 

at 660° C. and the minimnm ductility ®t 40U 
while in 60:40 brasses the tensile st«n^h ®ur 
bend, much more sha^ly at 475® C. 
most suitable alloys for engin^rmg 
hieh temperatures are those or J i,ave 

of wlich, «.p., the 80% On, !»%N* 
a tensile strength and du^rtility at 600° C. 
that of gun metal at ordinary temperatorg. ^ 
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1 - aU<ni$; Belation between tke equilibrium 
’SraToU Aardne« in T. Irihara. Sci. 
^p. Tdhoku Imp. Univ., 1922, U, 207—222. 

Pns inaximum hardness of copper-nickel alloys 
.curs when the alloy consists of atomic pro- 
^tions of nickel and copper and is not affected 
annealing or ageing. This agrees with 
Pammann’s theory of the hardness of ‘binary alloys 
Lrmina continuous solid solutions. Quenching of 
ron-copper alloys containing less than 20% Cu 
greases the hardness to a degyee depending on Uie 
cmperature at which quenching takes place, and 
he curve showing the relation between quenching 
empcrature and hardness shows breaks at the Ar 2 
ipdAr 3 points, the Ar 3 point being very marked. 
)n ageing, the hardness ^st increases slightly, then 
iecreases. In the aluminium-zinc series the hard- 
less-quenching temperature curve shows a break 
it 2^° C. in alloys containing 5 — 68% Al, corre- 
ponding to the transformation of the /S phase into 
',^y. Quenching of these alloys from above the 
'ute'ctoid point results in a considerable increase in 
lardness, while ageing increases the hardness only 
)f alloys in the fi+y region. The hardness of the 
‘opper-tin alloys, substantiates Heycock and 
Seville’s diagram of their constitution (Phil. 
Trans., 1904, A 292); ageing has little effect on 
the hardness. In the copper-aluminium seri^ 
quenchiug from a temperature above the entectoid 
point considerably decreases the hardness instead 
of as in the case of steels, increasing it, thus show- 
ing the incorrectness of the interference theory of 
hardness (Jeffries and Archer, J., 1921, 515 a). It 
is shown that H^rword’s theory (Chem. Met. Eng., 
1921, 65, 696) that the central portion of an 
annealed steel bar is harder than the outer portion 
owing to variation of thermal stress from the centre 
towards the periphery, is improbable and that the 
results observed are due to the edge effect, the 
portion of metal near the edge having a smaller 
resistance to deformation than the central part of 
the bar. — A. R. P. 

Metal; Effect of temperature, pressure, and struc- 
ture on the mechanical properties of . Z. 

Jeffries and R. S. Archer. Chem. and Met. 
Eng., 1922, 27, 747—751. 

The temperature scale of a solid metal can be 
divided roughly into a region, below atmospheric 
temperature, in which the metal is brittle, an inter- 
mediate region extending up to the temperature of 
recrystallisation, and a stone of hot working lying 
above the temperature of recrystallisation. Pressure 
applied uniformly on a metal does not effect any 
permanent change in structure or properties, as 
metals are perfectly elastic. Hardness increases 
with the pressure especially for soft materials. It 
13 difficult to describe the structure of a metal with 
reference to the orientation of its grains. Ordinarily 
the grains possess varied orientations, but a certain 
uniformity of orientation occurs iu oold-worked 
metals which persists to some extent after anneal- 
’lig. Fine gram is held generally to promote tough- 
ness, strength, and ductility, but at high tempera- 
tures it leads to flow at the grain boundaries 
0 under prolonged application of a load, 

tjoid ueformation pi^uces refinement of grain in 
f sense that one original grain exhibits a mixture 
orientations after severe cold work, but the 
-v properties of the metals are never 

akfl of crystals under load always 

ases pi^ on crystallographic planes and the only 
” of a single crystal is its 
btmt in shear, which has a difiPerent value in 
®*y8tallo»aphio directions. The pro- 
ihft vA depend on the characteristics of 

atoms and on the type of space 
he metals orystiuHsing with 

‘^®^ntred cnldc arrangement are ductile 


throughout a wide range of temperature. Ductile 
metals possess the property of limiting the extent 
of slip on any one plane and transferring the 
successive movement to another slip plane wAhont 
actual rupture of the first. — C. A. K. 

Metals; Mechanical properties of as affected 

by grain size. Z. Jeffries and R. S. Archer. 
Chem. and Met. Eng., 1922, 27, 789 — 792. 

Below the recrystallisation temperature grain 
boundaries of metal crystals retard plane slip due 
to variation of orientation of the adjacent crystals 
and the presence of amorphous metal. Decrease 
in size of grain would therefore tend to increase 
the strength and hardness of a metal. The quan- 
titative relation of strength to grain size is 
dependent on the number of grains on the cross- 
section, though when this number becomes rela- 
tively large (1000 or more) the absolute grain size 
is more important. Fracture takes place normally 
through the grains when a ductile metal is broken 
** cold,” but at temperatures just below the melting 
point grain boundaries are sources of weakness and 
the fracture is intergranular. The grain size con- 
ducive to maximum elongation is neither very fine 
nor extremely coarse, this property being influenced 
by the size and shape of the test-piece, temperature 
conditions, and rate of loading. Lower values for 
elongation are observed generally in test-pieces of 
small section. Brittleness may be due to the hard- 
ness of amorphous metal at the grain boundaries, 
although the individual crystals are plastic, e.g., 
in tungsten, or may be due primarily to the brittle 
character of the crystal itself, c.gi., in zinc. TJnder 
tensile strain for reduction of area metals at high 
temperatures somewhat resemble soft glass, since 
the hardening effect of the deformation is removed 
by spontaneous annealing. The reduction of area 
of single crystals is very high, and extremely small 
grain size, such as probably occurs in hardened 
steel, is unfavourable to plasticity of any kind; 
ordinarily the reduction in area is greater the 
smaller the grain size.— -C. A. K. 

Metals; Behaviour of two towards one another 

when dissolved in mercury. (3. Tammann and W. 
Jander. Z. anorg. Chem., 1922, 124, 105 — 122. 
The authors investigated the affinity of one metal 
for another when dissolved in mercury by measur- 
ing the freezing point depression of the compound 
crystals and comparing this with that of the com- 
ponents, and by measuring the influence of the one 
metal on the e.m.f. -concentration curve of the other 
dissolved in a third, more noble liquid metal. Thus 
the addition of small amounts of a more noble to 
a less noble metal has but a very small effect on the 
e.m.f, if the compound of the two metals is very 
highly dissociated, whereas if a stable compound 
is formed, then a sudden change in the e.m.f. ia 
caused when the concentrations of the metals corre- 
spond to the composition of this compound. Hie 
following intermetallic compounds were found to 
be very stable : AuZn, Mg,Sn, CeSn, and Ce 4 Bi,. 
Others were very highly dissociated in solution in 
mercury, for example, compounds of gold with 
cadmium and lead, of silver with zinc and cadmium, 
of copper with zinc and cadmium. — ^W. T. 

Metals; Velocity of tke action of oxygen^ hydrogen 

sulphide f and the halogens on . G. Tammann 

and W. Kostcr. Z. anorg. Chem., 1922, 123, 
196—224. 

When iodine, chlorine, or air acts on a metal, 
various surface colours are formed and these colours 
can be employed as a means of determining the 
rate of thickening of the film of compound fexmed 
(c/. J., 1920, 519 a). The rate of chemical actioa is 
assumed to oe high, hut diffusion throu^ the film 
of compound formed is slow. The rate in the cane 


912 i Ct X. MXiTAIiB j MBTAliLUBaT. INCJLUDINO BLSXTEBO-MHTCAIiUBGY. [Deo. 15, 1822. 


of iodine is inversely proportioiul to the thickness 
of the film »nd is independmit of the temperetnre. 
Silver iodide exists in two forms ; at the transition 
point, 145° C., there is a change in the rate of 
reaction. In the case of the action of moist air 
containing chlorine and bromine on copper, silver, 
and lead, there is a parabolic relationship between 
time of action and thickness of the film. Colours 
due to the formation of films of oxides are formed by 
heating several metals in the air, the rate of forma- 
tion being independent of the rate of flow_ of gas. 
The rate of increase of thickness of film with time 
follows an exponential law. At higher tem^ratures 
oxidisable metals are immediately covered with a 
thin film of oxide which protects the metal from 
further action. The oxidation is much more rapid 
in moist air. Hydrogen sulphide reacts rapidly with 
copper and manganese, more slowly with silver, and 
still more slowly with lead. Iron, cobalt, nickel, 
chromium, antimony, bismuth, tin, aluminiuin, sine, 
and cadmium show no change after contact with the 
gas for several days. The action of air on copper- 
zinc alloys was also investigated. — W. T. 

Nitrides [of metals]; Bate of formatimofjome ——. 

G. Tammann. Z. anorg. Chem., 1922, 124, 25—35. 

Thb rate of increase in thickness of the film of 
nitride formed on heating metals in nitrogen was 
measured by the change in colour of the films, in 
the case of cerium, lanthanum and a mixture of 
the two the rate of increase of the film thickness 
plotted against the logarithm of the time gave two 
straight lines cutting in each c^e at a definite 
temperature (e/. Tammann and KosW, supro). The 
same applies to metals in oxygen. The P^sence of 
moUture in the gases greatly accelerates their 
action. The film of nitride on iron protects the 
metal. Cobalt, nickel, moly^num, tungsten, 
tantalum, and silicon do not change m an atmo- 
Shere of nitrogen at. 700° C. Magnesium and 
calcium are converted into their grey nito^e._^ 

Metallurgical coke. Kinney and Perrott. See Ila. 

Adsorption on metal surfaces. Von Euler and 
Zimmerltind. See VII. 

Copper. Hahn and Leimbach. See XXIII. 

Bismuth. Kurtenacker and Werner. See XXm. 

Patents. 

[CAromium-3 iron alloys [ ; Produefion of — oj 
^ low carbon content^. J. C. GiUott. E.P. 186,902, 
6.7.21. 

CHBOMTOM-nioK alloys of low carbon conten^t., in 
which the chromium u the minor constituent, are 
prepared by melting separately “ 

high chromium content and pig-iron or strol •crap 
or a mixture of these, and tapping each 
molten metal into a converter where, if not 
present, an alloy of silicon and manpnw « 

L that at least 2% Si » '"J^ra^ld^siUMn 
mixture is blown until the ca^n and siUcon 
contents have been sufficiently reduced to altow of 
the resulting metefi being vrorked, and towm:^ the 
end of the operation a certain amount of manganese 
is added. — A. R. P. 

Ores TerpetdaUy oxidised copper ^esl; 

and eoneenfnifton ^ o ” 

process']. H. H. Smith. E.P. 166,888, 11.7.21. 

Conv., 26.7.20. 

A laxTunn of steam and air is Mown throng^ a 
mixture of carbon and a «'P*t“i-bear^ ■»*•■•«>- 
s o. iron pyrites, contained, under a layjr of li«^ 
te ; to^ahout 700° O. 

kmks, consisting chiefly of .1* 

dks^teBether with smaller amounts af 


hydrogen and carbon monoxide, are paea^ thr^g]} 
a thick pnlp ground ore and the liquid 

just shows a sulphide reaction. The la diluted 
a frothing and stabiliamg agent added, ai^ the 
mixture subjected to a flotation process. A. R. 

JFlofafion procestes for concentrating ores and 
like. A. 0. Vivian. E.P. 186,760, 6.8.21, 

In the separation of the more valuable constituents 
of ores, concentrates, metal producte, and like 
heterogeneous materials, organic substances are 
added which act chemically upon the metal or 
metal compound to be separate^, forming tarry or 
resinous complexes or decomposition products which 
facilitate separation of the metal or metal com- 
pounds by flotation. Suitable 8ubstan<^8 are oxiwa 
fnhenylglyoxime), isonitroso^mpounds (cupferroa 

or nitrosophenylhydroxylamine-ammonium, di. i 

nitrosoresorcinol), and ammo-acids (taurocholic 
acid) and they may he used alone or m conjunction 
with known oiling or frothing agents.— J. W. D. 

Furnace for roasting pyrites and like mi; 
Mechanically opiated Manuf. de Prod. 

Chim. du Nord Etabl. Kuhlmann. E.P. 16; ,464, 
27.6.21. Oenv., 6.8.20. 

In a roasting furnace of the shelf type the rabllt 
arms are fitted with a series of t^th arranged 
narallel to one another and obliquely to the axis 
bf the rake, so that the end of one tooth touches 
the same circle of travel as the adjoining tooth. 
The individual teeth have the shape of ihe mould- 
board of a plough and meet the material substau. 
tially in a vertical direction, the off-take an^e o 
the teeth being approximately , the natural 
oiling angle of the material treated. In order to 
compensate for the increase in resistance aguiusl 
the rakes when they act centrifugally^ the teeth 
are given a slight curvature. — 0. A. K. 

Bearing metal alloy. T. Goldsidimidt A.-G. E.P. 

169,703,27.9.21. Conv., 1.10.20. 

An alloy containing 70 — 76% 

3 6% Sn, 1 — 3% Ni, andO’6-— l‘S% the copper 

being introduced in the form of 0 8 — 2 2% of copper 
phosphide. — J. W. H. 

I Bare metals [e.ff., zirconium]; Process for the ^e- 
naration o/ - — . Westinghouse Lamp Co., 

' ^Hf j'w.Marden. e 1-. 173,236. 21.12.21 
Conv., 21.12.20. 

A ZAbT of the rare metal which does not rolatto 
at the temperature of the reaction, or a do.""® 
with anotW metal, is reduced by heating w4 
aluminium, iron, or other suitable metal m qn®™ 
slightly less than the stoichiometrio ““ 

the heating is continued tn voruo, after tu® 
reaetion hw taken place, until all *^ »*'*® 
are volatiUsed, leaving a residue of the pure r*N 
metal. For example, podium 
mixed with a little lew than.t^ 
tity of aluminium and the mixture is he^d m » 
evacuated vessel in an induction „pera- 

the vigorous reaction has taken place tee tempo 
ture is raised untU tee aluminium 
excess zirconium fluoridee have yolatilised, 1 
a greyite spongy mass of pure sitoonium. 


Nickel dOoys. W. Jonas, and Sylrette, Ltd. 
186,381, §6.6.21. j, 

A NIOKB. tilver alloy deox® 

2—4%, and to which a small quantity of a de ^ 
ing agent, e.g., manf^ese or "“tyi 

ad^, may be cast into the ft*™ 
aa forW aprons, etc 5 ^ 22 ! 

of such an Uloy may be Cu K%, Zn l/7o, 

A1 »35%, Fe 8%, nnd Mn 0-76% A. X. 
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0 / from nickel carhonyL 

^ a Fier* and H. A. Prater. E.P. (a) 186,467 
7nd%) 186.^8, 14,7.21. 

W . apparatus for the decomposition of nickel 

rbouyl insists of a double-walled rectangular 
phamber, the sides of which are heated to about 
^0 0 . by the passara of hot gases through the 
g^e between the walls. The top and bottom of 
the chamber are cooled by water and the interior 
is cooled by a cooling liquid flowing through a series 
of pipes. Nickel carbonyl is passed through the 
chamber and is in cont^t with cooling surfaces 
except at the side walla where decomposition is 
effected. By this means a pure compact deposit of 
nickel forms on the side walls of the reaction 
chamber which can be detached readily for removal 
of the nickel, (b) The reaction cham^r contains a 
series of parallel hollow iron plates, spaced apart 
(I*) which may be heated internally by the passage 
of liot gases. Practically all the nickel separates 
on these plates as a compact coherent deposit. 

— C. A. K. 


'Sickel; Manufacture of pure . H. Sefton- 

Jones. From Soc. Anon. “ Le Nickel.” E.P. 
187,111, 16.9,21. 

The process is the same as that described in G.P. 
3^,887 (J-, 1922, 765 a) except that the use of hydro- 
chloric acid instead of, or as well as, hydrofluoric 
acid for washing the metal after the first reduction 
ia claimed. The final reduction process may he 
carried out with the addition of magnesia or of 
alkali or alkaline-earth carbonates instead of with 
lime, the object of these additions being to assist 
in the removal of sulphur compounds. — A. R. P. 


Aluminium alloys. The British Thomson-Houston 

Co., Ltd, From General Electric Oo. E.P. 

187,089, 29.8.21. 

Allots of aluminium^ copper, and silicon containing 
at least 50% Al, 25% Si, and 15% Cu are claimed, 
especially those containing 70% Al, 27*5 — 15% Cu, 
and 2*5 — 15% Si, Within these limits alloys having 
a ecleroscope hardness of 45 and a tensile strength 
of 21,000 — 24,000 Ib, per sq. in, may be produced, 
which are suitable for die casting and for the 
preparation of moulds and cores for the manufac- 
ture of rubber goods. — A. R. P. 


(a) ISmeltingl furnace. (u, D, b) Ore-smelHng 
iuTTvace. (c) Smelting of ores. H. L. Charles. 
tJ.S.P. 1,394,47(M, 18.10.21. Appl., 23.1.20. 

(a) Ik an ore-smelting furnace a monolithic arch of 
highly refractory material, e.g,, silica, lime, fire- 
clay, maguwito, chromite, ia moulded above the 
usual firebrick arch, allowed to set. and then baked 
by means of the furnace gases, (b) An abutment is 
built up between the side walls of adjacent re- 
Terberatory smelting furnaces and is cut away 
^jacent to the ends of the arch roofs of the 
lurnaoes. In the spaces thus formed are abutment 
fitted with screws and bolts, so that the 
width of the spaces may he varied as aesired accord- 
ing to the expansion or contraction of the 
arch roofs of the furnaces, (c) The hearth of a 
reverberatory furnace ia provided with a dam of 
material over which the slag flows into 
?“®®ber forming an extension of the hearth. In 
the slag comes in contact and reacte 
witix lime rock, whereby its specific gravity is 
eJ ^nd separation of metal from the slag is 
^^itated. (i>) The ore inlet of a reverberatory 
niace w surround^ by a water-box closed by a 
•of siiding cover. Ihe ore-inlet noaale is 

and is mounted so that it can ^ 
through an aro in order to regulate the 
^ furnace. (*) Means are 
^ ^^ded for wateiseooliag the rehactory material 


of the furnace flue and of the throttle-ledge over 
which the hot gases pass from the furnace to the 
flue. 

Thermit mixture. G. W. Merrefield. U.S.P. 

1,430,667, 3.10.22. AppL, 25.10.21. 

A HixiysE of 11 — 13% of aluminium, 70 — 72% of 
iron oxide, 10 — 12% of low carbon steel, and 6—9% 
of ferromanganese is used as a thermit mixture for 
manganese-steel. — C. A. K. 

White metal. C. E. Hansen. U.S.P. 1,431,113, 

3.10.22. Appl., 5.4.22. 

A WHiTB metal alloy containing copper, nickel, zinc, 
tin, and cobalt. — C. A. K. 

'Bearing metals and the like containing embedded 
material which does not form an alloy with the 

metal; Manufacture of . 6. Ising and H« 

Borofski. G.P. 357,447, 7.12.20. 

A MASS of large diameter of a metal containing 
embedded non-metallic material is reduced by 
drawing or pressing to a small diameter, and is then 
cast at a relatively low temperature into the 
desired shape. — L. A. C. 

Titanium alloy. A. W. Clement, Assr. to The 
Cleveland Brass Mfg. Co. U.S.P. 1,431,725, 

10.10.22. Appl., 18.12.17. 

An alloy containing 5 — 25% of titanium and an 
appreciable quantity, but not more than 30%, of 
chromium, tc^ether with iron and an appreciable 
quantity of molybdenum. — C. A. K.. 

Acid-proof casting. H. Terrisse and M. Levy^ 
U.S.P. 1,432,923, 24.10.22. Appl., 8.7.20. 

See E.P. 151,974 of 1920; J., 1921, 895 a. 

Furnace for hardening or tempering steel tools or 
for heeding or anneali'ng met^s, glass, pottery, or 
the like. J. R. C. August. U.S.P. 1,432,946, 

24.10.22. Appl., 2.6.20. 

Seb E.P. 139,276 of 1919; J., 1920, 302 a. 

Copper sulphate. G.P. 358,611. See VII. 
Aluminium coils. U.S.P. 1,431,237. See XI. 


XL— ELECTRO-CHEMISTRY. 

Patents. 

Electric battery lelectrode']. R. C. Benner and H. F. 
French, Assrs. to National Carbon Co. U.S.P. 
1,393,739, 18.10.21. Appl., 16.1.19. 

In order to increase the useful life of the cells and 
to decrease c!orrosion of the zinc electrode in electric 
cells, especially dry cells, the zinc is plated with 
bismuth, or a bismuth compound is mixed with the 
usual paste placed in contact with the zinc, or, in 
non-paste cells, bismuth chloride is applied to the 
surface of the lining of bibulous material in contact 
with the zinc. 

Lead accumulators; Ftsetd electrolyte for . P. 

Weber. G.P. 353,409, 21,4.21. 

A VISCID mixture of sulphuric acid with a non- 
setting mass of plaster of Fai^is and fine charcoal, 
kieselguhr or other inert substance is employed as 
electrolyte in lead accumulators. — J. S. G. T. 

.4fum»nium; Afanu/ocfiirtnfir eXecirie coils of — . 
E. W. Kiittner, Assr. to The Chemical Founda- 
tion, Inc. U.S.P. 1,431,237, 10.M.22. Appl., 
5.9.18. 

In the manufacture of electric coils from wires or 
bands of aluminium or aluminium alloys, the metal 

b2 
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*- 

tre&ted with an oxidising ^eni both. prk>r and 
subsequent to winding into coil form. — ^T. A. S. 

Pvrifyin^ liquids; Method of and apparatus for 

ieUctncaUsf] . F, W, Mitchell and J. B. 

Pfeffer. UAP. 1,431,246, 10.10.22. AppI,, 2.8.18. 
laQXTin is forced by means of compressed air through 
a cylindrical vessel fitted with spaced perforated 
electrodes. — T. A. 8. 

Eleetrie furnace with suction device for gases. A. 
Heifenstein. G.P. (a) 356,424, 17.3.17, (a) 356,425, 
12.4.17, and (c) 356,426, 13.6.17. 

(a) Thb furnace shaft is provided with gas outlets to 
which are attached gas^discharge tubes, the latter 
being so arranged that they serve as the fire-tubes 
of a boiler for generating steam. The infiltratton of 
air and the consequent splintering of parts of the 
furnace and the formation of explosive mixtures 
are thus prevented, (a) The gas conduits and the 
steam boiler are disposed approximate!;^ vertically. 
In like manner the socket for connecting the gas 
conduit is arranged vertically within the furnace 
shaft and the boiler connected thereto axially. Dust 
reaching the gas conduit is in this manner pre- 
vented from remaining there, and heat interchange 
is not reduced owing to this cause. (c) The gas 
conduits are built into the masonry of the furnace, 
and the steam boilers are built into the gas conduits 
near the walls of the furnace shaft and of the shaft 
for charging the furnace. Gas conduits provided 
on both sides the furnace are joined together at 
the end of the furnace, and vertical fire-tube boilers 
are arranged at the junction so as more efficiently 
to utilise toe heat of the furnace gases prior to their 
discharge. Cylindrical boilers may be 

Insulating material for luting electrical conductors 
and cables. Felten u. Guilleaume Carlswerk A.-G. 
G.P. 357,665, 8.5.19. 

PABTiAitY polymerised synthetic rubbers, or natural 
rubbere, gutta percha, balata or mixtures of these, 
depolymerised in each case so as to afford a thick 
viscid mass, are employed, — J. S. G. T. 

Ozone generating apparatus. H. B. Hartman. 
E.P. 187,553, 23.5.22. 

Seb U.S.P. 1,423,658 of 1922; J., 1922, 718 a. 

Storage-battery plates; Paste for . A. Willard, 

Assr. to Willard Storage Battery Co. U.S.P. 
1,432,508, 17.10.22. Appl., 2.6.17. 

See E.P. 155,944 of 1919; J., 1921, 121 a. 

liecovering coal suspended in water. U.8.P. 
1,397,735. See IIa. 

Vulcanised fibre. G.P. 357,067. See V. 

Preserving vegetable wofertal. G.P. 357,409. See 
XIXa. 

Xa-VAtSi OILS; VAXES. 

Fat eonrtontj; Selation*hiv» 6«twe«» . J. 

Lnnd. Z. tJnter*. N«hr. Gennnm., 1023, **, 
113—187. 

Tbx temperature c<icfBcients of the sp. gr. and 
refractive indiceB of a ;iumber of representative oils 
and fata and ai their insotnbie fatty acids were 
found to average 0*00006, 0*00036, and 0*00068, 
0*00037 per 1° C. respectively. The prince of free 
fatty acida increaaea the aaponif. and iodine valuea 
of fats and .decreases the sp. or, and refractive 
indices, NdAfatty matter and higher alc<^Is de- 
classe the saponif. and iodine values and increase 
Ae.^p. gr. and refractive indices. TM difference 
btfCtteeli^e constants of fats and those of their 


inaolubte fatty acids is aocuratcly expreaied by tk. 
frdlowing formnha in which Swaaponif. value IT 
neutr^isation value, I,. D„ Bo B,, R,, 
wnt the iodine vaiuee, ap. gr.xlOOO and refracti. 
indices X 1000 of the ^ycerides and free fatty acid 
respectively while K„ Ks. imd K, are constaai 
usuaUy 0*000236, 0*im and OTKl respective], 

Rf=KrS. The equatiouB for the chemical ^ 
Btanto apply to fate and oili of mean mdlecula 
weight (saponif. value 181—198) without refereno 
to their constitution, The equations for th 
physical constants apply to ordinary aliphatic fa^ 
and oils of average molecular weight, but are qi^ 
entirely independent of their constitution. Xlii 
differences remain almost unaffected by hydroBen 
ating the oils or fats. If the constants of a fat an 
known, those of its fatty acids can be accurateii 
calculated by means of these formuba except ii 
certain cases in which soluble, cyclic or oxyacida an 
present. The formulae apply to polymerised oili 
and fats, but these show certain irregularitieB. Ij 
the case of waxes the relationships are different 
particulaily in the case of the sp. gr., a fact whici 
can be made use of in analysis. TJie constantA of 
the aliphatic glyceridee and fatty acids are related 
by the following equations : 

847-6-|-0-3S4'bIm 
B,- 1468*6— 0-08S + C I, 
where bs=0*l4 to 0*16 and cssO lO to O il 
Df* 847*6 + 0*18N + biIf 
Rf = 1468-8— 0*125N+CiI/ 
where bi = 0*135 to 0*155 and Ci = 0*095 to 0105 
Tables are given showing the exact values of tb«a 
factors for the whole range of saponif. and 
values. The constants of Tats containing glyccrida 
of oxyacida, and those of their free fatty acids, an 
connected by the equations : 

Du= 847*5+0*3S + 0*14l4-e Ac. 

R^=1468-3— 008S + 0*llH-f Ac. 
where e=about 0*32 and f = about 0*06, and 
Ac = acetyl value. 

Ihose for fats containing glycerides of cyclic 
acids by 


Du»-847*5-fO*3S +0*14I+g[a]D 
B4,= 1468'8~0*08S + 0'10I + h[a]n 
where g=about 0*50 and b=about 0-16. 
Constants for polymerised oils are related by i 
equations 

Du= 847-6 + 0-3S +0*141* +0*44 (I^Ip) 
R4 o=: 1468*8— 0 08S+0*106I,+0*ll (Ig~lp) 
where Ip is the iodine value after polymerisatic 
By using these equations, if any two of the four cc 
stante are determined experimentally the other t 
can be accurately calculated. Ordinary glycerid 
can be distinguished from those oxy-iatty acic 
cyclic fatty acids or from polymerised oils, but i 
use of the equations throws no ligd^t on cases 
adulteration. The melting points of fats and tiu 
free fatty acids cannot be co-ordinated with t 
above-mentioned constants owing to the complic 
tions caused by the presence of mixed glycerid^ 


Solid and liquid fatty acids; Separation of 
W. Meigea and A. Neubmrger. Ghem. Umscnai 
1922, 2i, 337—^2. 


Vajuous puUished methods were tested on 
mixtures of solid and liquid fatty acids, but J 
none was a true quantitative s^aration ohtaiA» 
By the methods of Bull and Siellanger 
Zeit., 1916, SI, 65), Fachini and l^rta (J., 
897), and David (J., 1910, 1396) only about one-W 
of the liquid acids was recovered in a nearly P . 
state. By precipitating the aqueous solution ot 
potassium salts with excess of tfaallous 
however, an almost quantitatiTe separation 
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. ric ““d eWdic acids from oleic acid 

^ attMBed, and no recrystalligation was nee*^ 
A mixture of 0'S02 t of oleic acid with 
Sms c of stearic acid garo O'SOQ g. of solid acids 
f*^in 0 valno Cl'S and m.p. 68® C., while a mixture 
( n-200 e. of oleic acid and 0'602 g. of stearic acid 
n-629 g. of solid acids of iodine value 0‘9 and 
^ p 67-6® e.-H. C. B. 

■Rancidity [»« /«*»]<■ Infiuenee of air, light, 

and moialt on ^edxvelopvMnt of - — . J. A. 
Pmerv and B. B. Henley. J. Ind. Eng. Chem., 
1922, M. 937-940. 

4 et 4 LS accelerate the production of rancidity in 
ird corn (maize) oil, and cottonseed oil in the 
iresence of air or oxygen, but the action of the 
octal is independent of the corrosive action of the 
at upon it. Light is necessary for the development 
if raneidity in fata exposed to air and not in contaet 
fith metals, but not when the fat is in contact 
rith metals. When air is excludedj e.g., by iilling 
he containing vessel completely with the oil or fat, 
here is no development or rancidity, even when fate 
u-e in contact with metals, but rancidity develops 
n an atmosphere of carbon dioxide. One experi- 
nent indicated that moisture has little influence. 
Fats stored, with and without contact with metals, 
n an atmosphere of oxygen developed rancidity 
sarlier, and the development of rancidity pro- 
cessed more rapidly than when stored in air. The 
satalytio action of metals can be prevented by 
joating them with bakelite, and a copper strip so 
[mated remained unattackM at the end of several 
keeks when immersed in lard exposed to the air at 
►O® C.— A. J. H. 


See also pages (a) 92S, Pseudo-extraction 

Charitschkov). 928, Absolute viscosity of oils 
Fulweiler and Jordan). 929, Change in viscosity of 
Us with temperature (Herschel). 933, Phytoslerds 
f ragweed pollen (Heyl). 964, Bingham viscosi- 
leter (Herschel). 

Patents. 


in water, containing 70% of calcium oxide, and 
25kg. of sodium chloride are added gradually, at the 
ordinary temperature, to 10,000 kg. of raw rapes^ 
oil containing 6% of free fatty ac^. The murture 
is agisted until the free fatty acids are neutralised, 
and then heated, under reduced pressure if desired, 
to expel the water. The temperature is then raised 
slowly to 90° O., 500 kg. of powdered lime>cooonut 
oil soap is added, and solid material U separated 
hy filtration or centrifuging. — L. A. C. 

Extraction of oils, fats, waxes, and the like; Method 

of and plant for — . J. A. Reaveli, and Kestner 

Evaporate and Engineering Co., Ltd. E.P. 

186,642, 1.4.21. 

Thjb Bolrent is heated, passed to the extractor, and 
then circulated througn the heater and extractor 
until the whole mass reaches the desired tempera^ 
ture. The effluent (oil, moisture, and solyent) is 
then passed 'through a vaporiser and the vapours 
and oil particles from this are passed through a 
separator, the effluent being afterwards passed 
through a distiller and through another separator 
where the final separation of the oil takes place. 
The vapours from the latter separator are passed 
through a condenser and the condensed liquid, after 
passing through a separator to remove the water, 
is passed back to the solvent storage tank. The 
Kestner horizontal tubular evaporator (E.P. 
122,500; J., 1919, 163 a) can function as heater, 
circulator, vai>oriser, and distiller. — H. C. R. 

Extraction of oil from oil-confaimnff material; 

Apparatus for . Schlotterhoee und Co. G.P. 

357,693, 18.7.20. Addn. to 347,394 (J., 1922, 261 a). 
In the apparatus described m the chief patent, a 
larger filtering surface is provided, and stoppage of 
the pr<x«ss owing to defects in the filtering sunace 
is avoided by separating the suction and filtering 
apparatus into a number of separate chambers, 
which can be operated together or independently of 
one another. — L. A. C. 


^aU; Manufacture of nniritious . G. Schicht 

A.-G., and A. Grun. E.P. 160,840, 31.3.21. 
Conv., 1.4.20. 

IsuTEAi. fats, alone or mixed with free fatty acids. 
Ere converted into mono- and di-glycerides -by 
[eating with glycerol and are then converted into 
■ixed glycerides by esterification with free fatty 
kids. They are finally refined in the manner 
hstoraary for edible fats. The process may be 
Epedited by using catalysts such as metallic tin 
r zinc. Mixed ^ycerides containing butyric and 
iproic acids, such as occur in butter, can be manu- 
«tured in this way and cholesterol, lecithin, 
itural colouring matters, and vitamins may be 

ided.— H. C. R: 

of resembling butter; Manufacture of . Oel- 

werke Germania G.m.b.H. G.P. 357,877, 27.4.20. 
mixtxjke of fatty acids of similar constitution to 
ose present in butter is treated with glycerin, and 
e mixture of glycerides obtained is purified. For 
ample, a sb^amof anon-reacting gas is passed for 
yeral hours through a mixture of 193 pta. of fatty 
^ from ,tallow, 7 pts. of crude butyric acid, 
T pts. of glyoerin, and a catalyst, agitated on a 

^ter-bath,— L. A. O. 


f i ^foeeee for the purification of . 

B-P- 172, 9», 23.6,21, Conv., 
L4.12.20. Addn. to 167,462-3 <J., 1922, 769 a). 

j® or other InscluUe soaps of solid fatty acids, as 
salts, and Mass, such as alkaline- 
1 ,, onides or hydroxides, which 

fatty acids, are added to 
™ pTOOoas d^rihed in the chief 
f b, jfor example, 86 kg. of a suspension of lime 


Triglycerides; Process for hydrolysing info 

fatty acids and glycerin. R. Tern. G.P. 357,695, 

8 . 2 . 21 . 

Teioltckrides are hydrolysed by subjecting them, 
in the presence of water, to the action of ultra-violet 
rays at the ordinary temperature and pressure. 

— ^L. A. C. 

Fatty acids; Process of manufacturing [/rom 

montan wax~\. W. Mathesius. G.P. 358,402, 
31.1.18. Addn. to 350,621 (J., 1922, 728 a). 
Mont.an wax is substituted for the hydrocarbons 
specified in the previous patent. The resulting fatty 
acids may be employed in soap manufacture. 

— J. S. G. T. 

Wax and resin colloids; Preparation of neutral, 

solid . Chem. Werkstatten G.m.b.H. G.P. 

a57,378, 8.2.21. 

Heated wax or resin is agitated, with or without 
application of pressure, with concentrated solutions 
of, e.g.y alkali lactates, until a homogeneous mix- 
ture is obtained. The product is stirred or kneaded 
while hot with oils and fats, such as marine animal 
oil or rape-seed oil, and other organic solvents, while 
other organic material, such as pitch, anthraomie 
residues, or paraffins, is subsequently added to the 
mixture. Tne products are suitable for use as 
lubricants, pastes, and ointments. — L. A. C. 

Detergent and bleaching agent; ifan«/a«fuve of a 

. Deuteche Gold- und Silber-Scheideanstalt 

vorm, Roeesler. G.P. (a) 357,956, 13.3.19, (b) 
357,957,^.6.19. 

(a) a dbtmRxnt and bleaching agent is prepared by 
mixing sodium peroxide and a Uttle more than the 


946 A 


Ci. xm,— PAINTS I PIGMENTS ^VARNISHES; BESINS. 


II>ec. 1922 ^ 


equivale&ti wei^t af sodium bioarbonato with wai«r> 
glass of, e.g., ^ B. (sp. gr. 1’26S), wltb or without 
addition of protective t^ents, such as magnes- 
ium or calcium silicate. After setting, the mixture 
is ground and dried, (a) The oxygen content of the 
above product is increased by the addition of hydro- 
gen peroxide during any stage of the process of 
manufacture. — L. A. C. 

Fire-^xtinguuhing and watKing materials; Process 

for ma>nufacturing . Plauson’a Forschunj^- 

institut G.m.b.H. G.P. 358,572, 27.10.21. 
Chlobinated hydrocarbons are dispersed in water 
in a Plauson coUoid mill or other high-speed impact 
mill, with the addition, if desired, of a small 
amount of protein, glue, gum, soap, or other pro- 
tective GoUoidp and organic sulMtances affecting the 
mutual solubility of the chlorinated hydrocarbon 
and water. Thus, a colloidal suspension of 1 pt. 
of chlorinated hydrocarbon in 3 pts. of water 
is equally effective as a detergent as the pure 
chlorinated substance, and is moreover less volatile. 

-J. S. G. T, 

Viscous oily compositions; Manufacture of and 

treatment of waxes for use therein. Plauson’s 
(Parent Oo-), Ltd. From H. Plauson. E.P. 
186,950, 13.4.21. 

Ses G.P. 347,084 of 1920; J., 1922, 300 a. 

TAme sludge: Process of separating saponaceous 
matter from — , P. Krebita. E.P. 186,960, 
3.6.21. 

Sbb G.P, 355,492 of 1920; J., 1922, 770 a. 

Peornuts, ground nuts, efc.; Preservation com- 
presrion in 6u2Jlt] and I or transportation of — 
A. W. Macnwaine. E.P. 187,257, 22.4,21. 

Xm.— PAINTS; PIGMENTS: VARNISHES 
RESINS. 

2iifA.ojKme; Present knowledge on . E, Maass 

and R. Kempf. Z. angew. Chem., 1922, 35, 
60^-611. 

The faulte to which Uthopone are subieci when used 
as a pigment in exterior coatings are examined and 
the various hypotheses usually advanced in ex- 
planation criticised. All of the hypotheses pur- 
porting to account for the inferior behaviour of 
this pigment on weathering appear to be open to 
criticism. In certain patented processes designed 
to render lithopone fast to light, the photosensi- 
tiveness is attributed to the presence of chlorides 
from the materials employed in its manufacture. 

— A, de W. 

Scheele's green; Composition of . G. Borne- 

mann. Z. anorg. Chem., 19^, 124, 36—38. 

The author finds that Scheele^s green is not acid 
copper ortho-arsenit^ CuHAsO,, but a neutral 
arsenite, 3CuA8yO,,xH,0. The composition was 
found to vary with the method of preparation, the 
product being richer in. copper oxide the larger the 
excess of alkali employed. — ^W. T. 

Fineness and bulk of pigments. H. A. Gardner, 
H. Parks, and N. Pihlblad. Circ. 143, Paint 
M^ufacturers’ Assoc. U.S., April, 1922. 72 pp. 
A sTANnABDisED procedure for the determination of 
the proportion of particles of a pigment or paint 
gained on a standard screen of 325 meshes to the 
inch has been worked out. The wire screen, which 
is conveniently of 3 in. diaip., is tared to the nearest 
m^., wetted on both sides with a lio^d which 
wets’* the pigment under examinatK, and a 
weighed qu^^ity of the sample (2 — 10 g.) trans- 


ferred to the screen. If the pigment is wetted wit) 
difficult b^ water, it may be previou^y wetted witl 
a Houid with whiim water is miscible, e.g., alcohol 
or alternatively other wa^ng liquids, e.g., turpeo 
tine etc., may be used. The screen containing 
pigment is then held under a tap delivering 30(>.. 
500 c.c. of liquid per min., a soft camel-hair brusl 
being used to assist the operation of screening 
After the majority of the finely-divided portion o| 
the pigment has passed throu^ the screen, tli< 
latter is immersed to a depth of 0'5-in. in an g-i^ 
porcelain dish containing 250 c.c. of the washim 
liquid, the pigment remaining on the screen beini 
then bruah^ with a soft 1-in. camel-hair brush ai 
the rate of two strokes per sec. during two periods oi 
10 secs. each. The screen is then raised from 
dish after each lO-sec. period to let the liquid rui 
through, and the liquia in the dish changed aftei 
every two brushing periods. This is continued uuti 
typewritten letters can be read through an 8 eta. 
layer of the wash liquid. Finally the pigmenj 
adhering to the brush is transferred to the screen 
and the latter and its contents washed with, 
alcohol and ether, dried, and weighed. Notes an 
appended as to methods of guarding against ^ssible 
sources of error, e.g., distinguishing oetweei 
secondary aggregates and coarse primary particles, 
Photomicrographs of screened coarse particles froro 
typical pigments mounted on a talking machine disc 
(J., 1920, 342 a) are given. The method prcviouslj 
published (J., 1920, 356 a) is elaborated in extenso, 
and sketches are given of the apparatus recom* 
mended for the determination of specific gravitiei 
of pigments under diminished pressure. The papei 
includes tables giving relationships between sp. gr., 
weights per solid gallon, and gallons (U.6. standard 
gaUonsO'833 Imp. gallon) per unit lb. of various 
paint media, solvents, and dr^ pigments, and a 
chart correlating these figures with specific gravities 
from 0*7 to 9*7. These data, together with the pro- 
portion of residue left on a 325-roe8h screen, using 
a specific washing liquid are given for a very large 
number of pigments and fillers of TJ.S. proprietary 
manufacture, together with such information ra* 
garding the sample as was voluntarily submitted 
by the maker. — A. de W. 

Paints; Miscellaneous exposure tests on . H. A. 

Gardner. Circ. 163, Paint Manufacturers’ Assoc. 

U.S., June, 1922. 32 pp. 

Examination of both sprayed and hand-brushed 
paint work on the walls and roof of a building alter 
exposure for 32 months pointed to slightly more uni- 
formity of application in the case of the band- 
brushed work in places where the surface was rough 
or sunken. Examination of various wood and metal 
teet panels after exposure for 3 years on Young’s 
Pier at Atlantic City showed the remarkable pro- 
tective qualities of paints made on a basis of 
American vermilion (basic lead chromate), no 
fading, chalking, or carbonation being apparent. 
As a medium for metallic aluminium and metallic 
zinc paints boiled linseed oil is to be preferred td 
spar varnish, which in turn is superior to collodion 
solutions. In paints containing red lead, a protect- 
ive covering coat or addition of a pigment fast t« 
light, e.g,, iron oxide, is advisable on account ot 
the blearing which red lead suffers on exposure- 
An inspection, after ^posure for 11 months, ot 
white paints having a basis of antimony oxide, alone 
and mixed with white lead, sine oxide, or bariu^ 
sulphate, together with titanium oxide mixed 
zinc oxide, and also other mixed pigments, ebow^ 
the superiority of sine oxide over white lead as ^ 
ingredient of both antimony oxide and titaniu" 
oxide paints. Titanium oxide, when present m pt 
portions of 10% and 16% in a pigment 
otherwise of inert fillers, showed poor results ai^ 
weathering for 20 months, but when present m P 
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nortioDB of 6% aad »%. tog^er with 40% of Mnc 
P .j withstood exposure w«U under the asme con- 
ations ■ the addition of whiting as a constituent of 
thn inert filem was, however, inadvisable. In a 
nes of tests in which white pine panels covered 
ith three coats of paints consisting of antimony 
"ride alone and with various other pigments were 
rnosed for 16 months, an optimum result was 
red when the antimony oxide was present in 
bout equal amount to both barytes and zinc oxide, 
the chamng tendency and slow drying of the anti- 
Innv oxide being partly counterbalanced by the 
inc oxide. The same mixture also showed the best 
behaviour on storage, antimony oxide alone having 
r tendency to become string. Discoloration of 
antimony oxide paints to a salmon-pinh cast occurs 
when they are exposed to hydrogen sulphide. A 
Preliminary exposure test in a sulphur-producing 
reeion in Texas of three paints in two of which the 
niament consisted of leaded zinc oxide and lithopone 
and in the third “ titanox ” (titanium oxide and 
barium sulphate) and zinc oxide, showed the great 
superiority of the last-named paint in maintaining 
its purity of colour.— A. de W. 


Vanadium as a drier for linseed oil; Experiments 

. H. A. Gardner. Circ. 149, Paint 

Manufacturers’ Assoc., U.S., April, 1922. 7 pp. 
CONFIRMINO the results obtained by Rhodes and 
Chen (J., 1922, 334 a), the author finds that linseed 
oil siccatised with vanadium becomes dark brown in 
.■olour. Whilst the cost of vanadium drier is greater 
han that of cobalt drier, the latter is more efiScar 
ious and gives products paler in colour. Although 
anadium rosinate cannot be prepared by heating 
immonium metavanadate with rosin, the fused 
inoleate can be obtained by heating ammonium 
natavanadato to 300° C. with raw linseed oil to 
ihich has been added 10% of linseed oil fatty acids. 
Che time of drying of linseed oil siccatis^ with 
ranadiura is not markedly different from that of 
)il siccatised with other known driers. — A. de W. I 


Fossil resins; Esterification of and production 

of neutrat varnishes therefrom. H. A. Gardner 
and P. G. Holdt. Circ. 151, Paint Manufacturers’ 
Assoc. U.S., May, 1922. 10 pp. 

ExPEHiMEmsa carried out on a laboratory scale to 
determine the conditions for esterification of the 
highly acid gum-resins, Congo, Pontianak, and 
Manila to substantially neutral esters, showed that 
care should be taken completely to “crack” or 
“ run ” the resin before addition of glycerin for 
^terification, or polymerisation of the product to an 
infusible mass results. Copper and aluminium act 
as catalysts in the polymerisation, which, however, 
is entirely inhibited when “ running” has been 
thorough. The authors have determined tue times 
and temperatures necessary to accomplish complete 
running” on 100-g. batches of the three gum- 
resins named and recommend the use of 6 — 3% of 
glycerin on the weight of the “ run ” gum-resin, a 
tem^rature of 292° — 295° C. being maintained for 
such time as may be necessary to secure the d^ired 
degree of neutralisation compatible with mainten- 
®,®te of colour. Addition of about 0-3% of zinc dust 
either before or after •“ running ’’ reduces the time 
inecessary for subseqaent esterification. Compara- 
tive triMs of vamishea made with normally “ run ” 
[^“■■reBin and with an esterified gum resin showed 
me absence of any tendency of the latter to cause 
nvering” with zinc oxide over a period of 8 
to storage, whilat testa of the esterified 
Li, sgainst caustic soda solutions indicated a 
great degree of resistance to alkaU. — A. de W. 
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Besin acids of the coniferce. V. Nitrosochlaridc, 
nitronte. and nitrosate -of pinabietic acid ana 
abietic acid {Levy). Constitution of abietic acid 
and abietene. .0. Aschan. Ber., 1922, 55, 2944 — 
2959. ’ 

PiNABXBTio acid obtained from pine oil bears a very 
close resemblance to Levy’s abietic acid obtained 
from American colophony. The nitrosochlorides, 
nitrosites, and nitrosates of the two compound 
appear to be identical, so that they are to be 
regarded as structurally identical but possibly 
stereoisomeric with one another, since certain (un- 
published) differences are exhibited in their optical 
behaviour. The tetrahydroxy acid describe bv 
Levy (J., 1906, 1057; 1907, 1151; 1910, 33) and 
characteristised by its well defined individuality and 
high melting point, appears to be derived from 
associated silvinic acid since the authors have not 
obtained it from either abietic or pinabietic acids. 
Levy’s abietene and Virtanen’s pinabietene (c/. J., 
1921, 594 a) must be regarded as structurally 
identical 7. i3-dimethyl-2-isopropyl-5. 6.7. 8.9. 10.13.1^ 
octahydrophenanthrenes. (Cf. J.C.S., Dec.) 

— H. W. 

Solvents; Evaporation of . H. Wolff and C. 

Dorn. Farben-Zeit., 1922, 28, 31—33. 

The losses in weight sustained by weigh^ quanti- 
ties of various solvents contained in Petri dish^ or 
spotted on filter papers, when expoeed to the air at 
ordinary temperatures, .showed that no connexion 
exists between the rate of evaporation and the boil- 
ing-point. Petroleum hydrocarbons appear in 
general to volatilise more rapidly than benzene 
hydrocarbons of the same boiling-points. The 
presence of dissolved oil or resin in a solvent 
retards the volatilisation of the latter ; two bends 
indicating retardation appear in the curve showing 
loss in weight with time, one at the commencement 
of the process and one towards the end. For o^ne 
and the same solvent, the rate of evaporation varies 
with the different resins present as solutes. 

— A. de W. 


Humidity equilibria, Wilson and Fuwa. See I. 
Abietic acid, Madinaveitia. See XX. 

Patents. 

Pigment and method of producing^ same. P. 

Fireman, Assr. to Magnetic Pigment Co. 

U-S.P. 1,392,925-7, 11.10.21. Appl., 22.6.20. 

The pigments are prepared by oxidation of freshly 
precipitated ferrous hydroxide under varying con- 
ditions. Examples: (a) A solution or ferrous 
chloride of sp. gr. 1 06— 1*09 is treated with a quan- 
tity of calcium hydroxide sufficient to precipitate 
75—85% of the iron, and the mixture is treated 
with air and steam at a temperature not above 
100° F (38° C.) until the ratio of ferrous to feme 
iron is about llO'S. The mixture is then heated 
to boiling by increasing the amount of steam, and 
oxidation continued until a lomon-yellow product is 

obtained, (b) Ferrous chloride solution of sp.gr. r07 — 

1-105 is rendered alkaline with sodium carbonate 
and treated with air and steam at a temperature 
not exceeding 110° F. (43° C.) at first, but gradually 
rising to the boiling point. The pr^uct, on diT»ng, 
is a bright brown pigment, (c) Ferrous cWonde 
solution of sp. gr. 105 is treated with insufficient 
calcium hydroxide to precipitate the whole ot the 
iron and air and steam are introduced, oxidation 
being effected at a temperature rising gradually 
from 105° F. (40-5° C.) to 130° F. (54° C.). 
Pigments M varying shades of tan are ohtainM py 
varying me temperature between the limits 
specified. 
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Colour Prepomttoffc o/ . P« Knis and 

H. WisUcenus. 6.P. d^j047, 8.8.20. 

*' SiPMtrTBD *’ alumina, prepared by expo&ing 
alummium which has been treai)^ with m^x^ory 
salts to t^ action of moist air, is employed for the 
preparation of colour lakes, the alumina, e.p., being 
agitated with solutions of dyestuffs. — L. A. G. 

Chamhert for eollecting lampblack; Procets for 
irantfemng heat for preventing deposiiion of 

oil and water in . F. und K. Meiser. G.P. 

358,048, 3.7.31. 

A iiiiciTBn chrculation of gas is maintained by means 
of fans or natural draught through a aeries of 
cham^rs for the deposition of lampblack, the hot 
gases from the first chamber being led into the l^t 
chamber to expel water and oil deposited therein. 
Ihe gases leaving the last chamber pass into a cooler 
in which oil and water vapour are condensed. 

— L. A. O. 

Condensation products of cresoU and xylenols; 

Manufacture of resinous , Chem. Werke 

Grenaach A.-G. G.P. 357,756, 8.2.20. 

CoKPOTJNDS such as o-cresol, crude cresol containing 
phenol, or m-xylenol, are treated with air or oxygen 
in the presence or absence of catalysts, e.p., with 
moist air at 150® — 170® C. for 10 — 12 hrs. in the 
presence of manganese dioxide or ferric chloride. 
Unchanged phenols are separated by distillation in 
a current of steam. The products are either soft, 
or hard and brittle, and of a dark brown or black 
colour, according to the time and temperature of 
treatment, and soft products can be hardened and 
rendered brittle by further heating. — L. A. C. 

Condensation products of phenolcarboxylie acids or 
their derivatives and aldehydes; Manufacture of 

. Farbw. vorm. Meister, Lucius, und 

Bruning, G.P. 357,757, 24.1.20, 367,758 and 
358,401, .5.3.20. Addns. to 339,495 (J., 1922, 
639 a). 

Abohatic hydroxycarboxylic acids in alkaline 
solution, or aromatic alkoxycarboxylic acids, are 
treated with formaldehyde, or substances capable 
of yielding it, at atmospheric or moderately high 
temperatures, or are treated with aldehydes at high 
temperatures under pressure. Examples are given 
of the preparation of resinous products by the 
action of formaldehyde on a mixture of o- and 
pdiydroxybenaoic acids in alkaline solution at the 
usual temperature, on m-cresotinic acid in alkaline 
solution at 30® G., on o>methoxybenzoic acid in the 
presence of concentrated sulphuric acid at 100 ® C., 
on <^ethoxybenzoic acid at 140° — 150® C. under 
pressure, and on salicylic acid at 130® C. under 
pressure; by the action of paraformaldehyde on 
2-ethoxyDaphthalene-3^arboxylic acid at 100° C. in 
the presence of acetic acid and concentrated 
hydrochloric acid; by the action of ethylal on a 
mixture of o-, m-, and p-cresotinic acids at 130® G. 
under pressure; and by the action of benxaldehyde 
on 2-bydroxynaphtha]ene-3<;arboxy]ic acid at 130® — 
140° C. under pressure in the presence of sine 
chloride. — ^L. A. U. 

Condensation products of phenols and aldehydes; 

Manufacture of . Felten und Guilleaume 

Carbwerk A.-G. G.P. 358,196, 3.8.19. 

InsoIiUbu and infusible condensation products, 
especially suitable for the manufacture of electrical 
insuUkto^ are prepared by the action of aldehydes,» 
e.g.. foraild^iyde or its polymerisation products, 
or rnrfnrai^ os phenols in the presence of phenob 
whn^ oonwn one or nk»re basic groups in addition 
to tha l^droxyl jp’oup or spxmps, e.g^, amino- 
pl>enob, metlqrlainino or ethylamino d^vatives of 
cresol, or naphthol, bydroxyquinoline, or 
aydreiqrd^^lpnytamine. — L. A. C. 


Condensation products of phenol alkyl ethers qua 
formaldehy^; Manufacture of resinous 
Akt.-Qes. flir Anilin-Fabr., Afwees. of (a) C. Mai^ 
O. Siebert, and H. Wesche, (b) C. Marx and 
G.P. (A) 3^,399, 25.11.30, (b) 358,4^ 


Rbsxnoub products suitable, e.p., for the 
facture of varnishes, are prepar^ by treating r.t 
phenol alky] ethers substituted in the meta positi^ 
to the alkoxy group by an alkyl or alkoxy gro^ 
e.g., fB-cresol methyl ether or resorcinol dietU 
ether, or (b) ar-tetrabydronaphthol alkyl ethen 
with formaldehyde, or compounds capable of 
yielding the same, in the presence of acids, ar 
Tetrahydronaphihol alkyl ethers are prepared hr 
sulphonating tetrahydronaphthalene, fusing 
pr<Muct with alkalis, and treating the product vhii 
alkylating agents. — ^L. A. C. 


uu of turpentine ; Improving the odour of 

obtained, e.g., tn the manufacture of sulvhah 
cellulose. A. W. Arldt. G.P. 3^,050, 7.3.17, 


H^BCAPTANs are removed from crude oil of turpen. 
tine, obtained, e.q., in the manufacture of sulpha^, 
cellulose, by treating the oil with hydrogen at 100°- 
120® C., under normal or increased pressure, in tie 
presence of alkaline solntions of lead oxide zinc 
oxide, or other metal oxides, or iron or other metak 

—L. A. C. 


rencu arawtngs on paper; rixtng and hlacktnm 

. A. Gninert. G.P. 358,584, 13.10.21. Am 

to 317,444 (J., 1920, 377 a). 

In the process described in the chief patent, tht 
upper roller or plate is removed sli^tfy from tit 
surface of the paper, the intermediate space beis^ 
filled with the electrolyte. — L. A. C. 


Vispersoids, colloid powder and [plastic] mawn 

therefrom; Manufacture of . H. Plausoi 

Assr. to J). R. Rotman. U.8.P. 1,392,849, 4.10.r’ 
Appl., 8.2.21. 

Sbe E.P. 156,142 of 1920; J., 1922, 381 A. 


Besin colloids. G.P. 357,378. See XII. 


XIV.-INDIA'BDBBEB: GDTTA'PEBCHJL 

Latex of Hevea Brasiliensis; Function of caktu 

chloride in coagulation of . < G. Vern« 

Comptes rend., 1922, 175, 719 — 721, 

The addition of calcium chloride solution to lati 
of H. Brasiliensis accelerates the coagulation ai 
increases the yield of rubber, the latter dependir 
to some extent on the amount of added chlorid 
The rubber thus obtained contains calcium, plti) 
phate, and chloride in percentages which vary i 
the amount of solution aaded. The author concludi 
that the calcium reacts with the soluble phosphate 
of the latex forming calcium phosphate which 
incorporated in the rubber and tne resulting chlorni 
causes protein coagulation; further, the normal^ 
agulation is more complete. The increase in 
of product b due to all three factors. — H. J- 1^- 

Stearie acid in late* from Ficus Juvla, ^ 

TJlt4e. Bull. Jardin Botan. Buitensorg, ■ 
105—106. Chem. Zentr., 1922, M, III., 1055. 
Of the coagubted latex only 7*7% was insoluble i 
alcohol, and extraction of this residue with ben^n 
yielded 1*1% of rubber (calculated on the origi^ 
weight). The alcoholic extract from 12 
cool<^ deposited 8*36 g. of wax, m.p. 62®-'5<r ^ 
which on saponification gave potassium 
a phyt^terol. The wax is not identical with u» 
from Ficus elastiea.’^JI. F. T. 
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Sludtej t« S^ion 

jjetvieen ektmtcal and phf^tical Hcde of cure of 
rubber vuicae^ised «n the presence of certain 
oraanic accelerators, K. A. Sliepard and 8. 
Krall. J. Ind. Eng. Chfim., 1922, 14, 951—956. 
is was already realised by Weber in 1902, products 
obtained by the Tulcanisation of one and tne same 
batch of crude rubber to the same coefficient may 
possess different physical constants. The physical 
state of the vulcanised rubber is now recognised as 
of main si^ificance from the point of view of per- 
formance in service, whereas the chemical degree 
vulcanisation has the more important bearing on 
the stability of the physical condition. V^en 
organic accelerators are used the relationship be< 
tween the physical properties and the vulcanisation 
coefficient be^mes strikingly irregular (c/. Oranor, 
J. 1920, 73 a). Mixtures containing rubber (48 
pts.), zinc oxide (48), and sulphur ($ with hexa- 
methylenetetramine (0*5 pt.), aldehyde-ammonia 
(0*75), thiocarbanilide (1*5), and p-nitrosodimethyl- 
aniline (0*25) respectively as accelerator, when vul- 
canised for 60 mins, at 141*7° C. (287° F.) gave 
almost identical stress-strain curves (elongation 
about 400% at 1070 lb. per sq. inch). In determin- 
ing the corresponding coefficients of vulcanisation, 
disturbing factors were eliminated as far as possib^ 
(cf. Kelly, J., 19^f 301 a); the resulting values 
were 0*87, 0*98, 1*38, 1*03 respectively. — D. F. T. 

Patents. 


Vulcanisahle eompoeitione. W. Frost, and H. Frost 
and Co. E.P. 186,709, 5.7.21. 

An adhesive and plastic rubber mixture for repair • 
purposes consists of an ordinary vulcanisahle mix- j 
ture softened by the addition of about 30 — 40% of | 
carbon tetrachloride or other suitable solvent. 

— D. F. T. 

Rubber; Conversion of natural or artificial info j 

other varieties of rubber or into material resembU \ 
ing gutta-percha. Siemens und Halsko A.-G. i 
G.P. 354,344, 23.1.20. ! 

PiSFEBsioNs of hydrohalides or halogen derivatives j 
of rubber in chloroform or ethylene chloride are I 
reduced by treatments with zinc or other metals, and 
the product is washed with water or dilute acid. 
The product is more or less viscous according to the | 
method of treatment, and resembles gutta-peix^a if ! 
ethylene chloride is used as dispersion agent. 

— L. A. C. I 

insulating material. G.P. 357,665, See XI. i 

I 

XV.-LEATHEB; BONE: HOBH; GtOE. 

Sumidity equilibria. Wilson and Fawa. See I. 
fieudo-extraction. Charitochkor. See I. i 


i Patents. 

^annery waste liquor containing sulphides; Purifi- 

[ T..I ’’i • Adler und Oppenheimer, 

Merfabr., A.-6. G.P. 358,106, 3.2.14. 

sulphide liberated by treating tannery 
lifiTi.) “1?,'’*'® *ith acids is burnt and the sulphur 
„ ® thereby is led into the liquor to 

residual hydrogen sulphide with precipi- 
Pis^Ted or emulsified material 
nalv „ . Wdea is precipitated simultane- 

dftiii i* V.*- liquor nee from objectionable 

TOUT IS obtained.— L. A. C. 

*" uwter; Massufaciure of 

o^ftumtns. G. Diesser. G.P. 

or hlood'.albuiiun is ground with glycerin, 


yielding liquid products which rapidly harden ozGier 
alone or on treatment with formaldehyde or potas- 
sium bichromate. The products are suitable for 
maung moulded articles, for use as an adhesive for 
cellulose, waste leather, or cork, or for n^lHiTtg to 
rubber. — L. A. C. 


XVL-SOILS; FERTILISEBS. 

So3t; Field moisture capacity and wilting point of 

. W.L. Powers. Soil Sci., 1922, 14,159—165. 

The wilting point of different crops varies more 
than is usually suspected. The variation among 
different crops is greater on a heavy than on a light 
soil. From irrigation studies it is shown that a 
heavy soil may retain as much as two inches of 
utilisable water per acre-foot depth, peat can retain 
3 — 4 in,, and a coarse sand only 4 in. The bearing 
of these points on the practice of irrigation is dis- 
cussed. — A. G. P. 

Sulphides' Occurrence of in Minnesota peat 

soils. C. O. Rost. Soil Sci., 1922, 14, 167—174. 
Examination of a large number of Minnesota peat 
soils showed that the presence of sulphides at all 
depths is general. Usually there was more sulphide 
in the lower layer of peat than in the mnek sub- 
stratum. The reaction of both peat and muck 
depended more on the conditions permitting the 
oxidation of sulphides to sulphuric acid than on the 
actual amount of sulphide present. The lower peat 
layers contained sulphide equivalent to 0*06 — 0*16% 
HaS and the muck substrata 0*002 — 0*013%. 

—A, G. P. 

Iron pyrites; Oxidation of by sulphur-oxiditing 

[joit] organisms, and their use for making mineral 
phosphates ataiJdble. W. Rudolf. Soil Sci., 
1922, 14, 13^146. 

Fbom studies of pyrites-soil composts inoculated 
with sulphur-oxidising organisms, it was shown that 
the pyrites can be oxidised to sulphate. In the 
presence of small quantities of sulphur the process 
was considerably accelerated. The solution of rock 
phosphates in soil-sulphur-phosphate oompoets pro- 
ceeded normally in the presence of pyrites; 
when ammonium sulphate was added, the production 
of available phosphoric acid was considerably in- 
creased by pyrites, which appeared to have some 
catalytic action. Composts of pyrites-sulphur- 
phosphate were not benefited by aeration unless 
ammonium sulphate was present. The addition of 
sulphurous acid to the composts produced merely a 
sterilising action. — A. G. P. 

Fungi in. soil; Growth of , S, A. Waksman. 

Boil Sci., 1922, 14, 153—157. 

The gelatin plate method of studying fungi in soil 
is inadequate, since it does not give a true repre- 
sentation in species or in numbers of the soil flora. 
Two acid media are described in which fungi but 
not bacteria or actinomyctes will develop. (1) 25 g. 
of agar is dissolved in a solution prepared, by 
beating 60 g. of raisins with 1000 c.c. of tap water 
for 1 hr., the reaction is adjusted to Ph 4*0, and the 
liquid filter^ and sterilised, (2) Sufficient 27/1 
smpburic or phosphoric acid is added to a mixture 
of 10 g. of dextrose, 5 g. of peptone, 1 g. KH,PO^, 
0*6 g. MgSO. and 1000 c.c. of water to give a »h 
value 3*6 — 3*8. 25 g. of agar is dissolv^ in the 

solution, which is then filtered and sterilised. A 
definite correlation between the number of fungi 
present in a soil, and its treatment and reaction 
has been established. — ^A. G. P. 
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Fvnyt and octinomycetet in 4oi(; Mict<aeopic<U 
method for demonetrating - — . H. J. Conn. 
SoQ 8ci., 1922, U, 149—151. 

A siCAiiL portion of soil (10 mg. or less) is placed Dn 
a mioroecope slide, and moistened with a few drops 
of water. One drop of methylene blue solution is 
added and the whole covered with a slip, sand 
grains being removed. The mount should appear 
distinctly blue to the naked eye. By thus obviating 
the drying of the mount, actinomycete filaments 
and mycelium are not destroyed and can be easily 
observ^. By this technique fragments of mycelium 
were found in many soils, though not in great 
quantity; their presence was more frequent in soik 
containing large quantities of undecomposed 
organic matter. — A. G. F. 

Veniiri/icatiorL loith formaies. Influence of the 
cafton. J. Groenewege. Biederroann'a Zentr., 
1922, 51, 219—220. 

De n tTR iF TCATiQN with Boct. denitroformicicum (n. 
sp.) does not take place where calcium formate is 
the exclusive source of carbon in culture solutions 
containing potassium monohydrogen phosphate 
owing to the formation of calcium phosphate and 
free Formic acid. If the culture solution is main- 
tained neutral or slightly alkaline, denitrification 
only takes place on aeration. If, however, the 
calcium formate is replaced by potassium or sodium 
formate, denitrification takes place even under 
anaerobic conditions. — G. W, R. 

Arsenic: Some relations of — fo plant growth, 
J. Stewart. Soil Sci., 1922, U, 111 — 118. 

Ths solubility of lead arsenate in water is 
considerably increased by the addition of salts 
commonly found in the soil solution. The most 
effective are acid salts and those producing an 
alkaline solution. The solubility in soils of lead 
arsenate is roughly proportional to the amount of 
soluble salts in the soil. (0/. J.C.S., Dec.) 

—A. G. P. 

Arsenic: Some relations of to plant growth. 

II. J, Stewart and E. S. Smith. Soil Sci., 1922, 
14, 119—136. 

Distinct stimulative effects were observed in plants 
grown in soil treated with sodium arsenate. The 
accumulation in soils of arsenic from sprays, may 
be beneficial rather than injurious, since the amount 
of soluble arsenic is limited by the solubility of lead 
arsenate, which is normally below the toxic point. 

—A. G. P. 

Profetn content of grain; Differences effected in 

the by applications of nitrogen made at 

different growing periods of the plant. W. F. 
Gericke. Soil Sci., 1922, 14, 103 — 109. 

The protein content of wheat and other grains and 
the hardness of the grain are not entirely hereditary 
characteristics, but to a large extent affwted by 
environment. The addition of sodium nitrate te 
soils carrying spring wheat, increased the protein 
content of the matured ^ain to an extent varying 
according to the period elapsing between the sowing 
of the seed and the time of adding the fertiliser. 
(C/., J.C.8., Dec.)— A. G. P. 

Urea and hippuric acid as nutrient materials for 
plants. T. Bokomy. Biochem. Zeits., 1922, 13Z, 
197—209. 

In h^er atren^hs than 0*09% hippuric acid is 
toxic to plant c^, urea at 1‘0% being harmless. 

— H. K. 

Patent. 

Calcium eyanamide; Method of granulating — . 
Stockholau Superfosfat Fabriks Aktiebolag. 
E.P. 108^0, 22.8.21. Oonv., 21.8.20 
CiLcitTK ojllmamide. is gr<mnd and kneaded in a 


steam-} acketed worm oonveypr under the actios of 
a spray of warm dilute nitric acid, 25% of 5 — 20^ 
acia being used on weight of calcium cyanamlde 
The mass is then fed into steam-jacketed rotatintl 
cylinders wherein it meets a counter current of hot 
air. The granules so produced do not disintegrate 
on storage. — C* X. 


XVn.-SaGAfiS; STARCHES: GUMS. 

jSuffarhouss [evoporafor] syrups; Precipitatt 

formed in [after clarification]. J. p 

Brewster and W. G. Raines, jun. J. Ind. 
Chem., 1922, 14, 946—947. 

Joicx clarified by treatment with kieselgubr asd 
decolorising carbon (c/. Zerban, J., 1921, 21 a) a)]{i 
then concentrated to a density of about 39^ B, 
(sp gr, 1*262) was found to contain a precipitate 
consisting of about 75% of mineral matter, mainlv 
8iO,, CaO, and SO,. Small-scale experiments, usiog 
different methods of clarification, indicated that 
the precipitate is due to a greater or less extent to 
the use of juice derived from cane to which a 
considerable amount of soil still adhered, tba 
amount of precipitate obtained from the juice of 
washed cane being often much less. In the case 
of juice clarified by the defecation or sulphitation 
processes, in addition to the cause suggested, the 
formation of the precipitate may be due to the 
chemicals used, which partly enter into solution; 
and to substances originally present in the juice, 
which ore precipitated on concentration. — J. P, 0, 


Sugar purity determinations. W. D. Horne. J, 
Ind, Eng. Chem., 1922, 14, 944—945. 

The apparent purity may be rapidly ascertained by 
determining the sucrose by direct polarisation aftei 
clarifying with Horne’s dry lead subaevtate, and 
the dry substance from a density reading, usin^ 
a special Brix hydrometer provided with a 
thermometer, against the scale of which is placed 
a table giving temperature correction readings. 
Having these two data, the purity may then b« 
immediately read from a table mounted on movable 
rolls easily exposing the desired portion. — J. P. 0. 


Glucose; Determination of the value as a sub- 
stitute for the candy test as an indication i>j 

commercial . O. A. Sjostrom. J. Ind. Eng, 

Chem., 1922, 14, 941—943. 

Determination of the value by the colorimetric 
method using methyl gives a more reliable indi- 
cation of the acidity available for inversion of 
commercial glucose destined for use in confectionery 
manufacture than the results given by the ‘^can^ 
test,” in which the amount of invert sugar formed 
on heating the samples with sucrose .ind water 
under certain conditions is determined. Usmg 
samples of commercial glucose diluted to 22° B’ 
(sp. gr. 1*18), it was found that the extreme liinitor 
safety is represented by p* 4*3. — J. P. 0. 


Ttiralccvogl'tuiosan and fetraglucosan. H. 

heim and K. Schmals. ]^r., 1922, 55, 3001— 
Tetral.evoolucosan is readily converted by 
anhydride in the presence of ainc chloride into tw 
dodeca-acetate, an amorphous hygroscopic so 
stance, [aJi,**® +69*69® in glacial acetic acid 
tion ; it is completely methylated by two treatinen 
with sodium hydroxide and methyl sulphate at ^ 

C., yielding dodecamethyl-l»voglucosan, wbicn 

hydrolysed by boiling dilute sulfuric acid 
tetramethylgiucose and a dimethylglucose. 
similar conditions, tetraglucosan yields a , 
acetate, [«]„“* +70*82® when dissolved m « 

acetic acid, and dodecamethyltetraglucosan. 

behaviour of the polymeriaed anhydro-sugara i 
riiarply differentiated from that of the polyamy 
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ijch cannot bo oompletely methyla^ and suffer 
nolvmerisation when acetylated with acetio an- 
vdriae in the presence of ainc chloride. (C/. J.C.6., 
lec.) — H- W. 


mulodextrin; Oxidation of . 

^niki Chem., 1922, 2, 83-94. 


W. Syniewfiki. 


(from starch) when oxidised by means of 
romine in -the presence of barium carbonate (to 
revent the hydrolysis of the molecule) yielded a 
-hite non-crystalline product with an acid reacti<m 
nd rotatory power Ca]D**«191'09^, Its reducing 
ower was 23‘24 % of that of maltose. A solution of the 
roduct reduced alkaline silver solution and gave 
“ Molisch ” reaction with o-naphthol^ but the 
olour was not violet, as with starch and the sugars, 
ut carmine-red. A concentrated solution of the 
ubstance gave a beautiful reddish colour on warm- 
tig with hydroxylamine hydrochloride and potae- 
ium hydroxide. Analysis gave C 42*71%, H 6*33%. 
The product is an acid, the barium salt containing 
506% BaO; the author calls it amylodextrinic 
cid. Amylodextrin is considered to have the 
orniula Ca,,Hs,jO,B, and to be composed of twelve 
naltose residues connected together by the carbonyl 
;roups, leaving only the CH^OH groups free. The 
llHjOH groups are converted into carboxyl groups 
)y oxidation, so that the acid oxidation product 
vill have the formula, which is in good 

igreement with the results of analysis. — W. T. 


Patent. 

Extraction of sugar. E.P. 186,750. See XIXa, 


XVIIL-FEBHENTATION INDUSTRIES. 

Viastatic power; Determination of — . W. 'Wind- 

• isch, W. Dietrich, and P, Kolbach. Woch. Brau., 
1922, 39, 213—214, 219—222, 225—226. 

SE divergent values for the diastatic power of a 
alt obtained by the iodometric method when 
fferent starches are used depend to some extent 
i variations in the hydrogen-ion concentration and 
Jgree of dispersion of the starch solutions. Since 
le malt extracts obtained from different malts vary ■ 
it slightly in acidity and since also but little of | 
le extract is used in determining the diastatic | 
ower, the value of p„ for the mixture of starch ! 
>lution and malt extract depends almost entirely on I 
le acidity of the starch. Samples of soluble starch i 
ipplied by different makers- gave 2% (on dry | 
latter) solutions varying in p„ from 3*7 to 6 2, the 1 
aluea after addition of one and the same cold-water j 
lalt extract ranging from 4*1 to 61 and the ! 
umbers obtained for the diastatic power from 126 
3 9o (or for a second malt, from 133 to 95): when, 
ewever, the values of were made equal in all 
w cases to 4'9 by addition of a buffer solution, the 
jastalic powers found varied only from 124 to 113 
Li <3ne of the starches gave lower 

T diastatic power after addition of the 
liter solution is due to the fact that the optimum 
» ‘diastatic action is not 4*9, as stated 

Aaler, but 4*26. Although the activity of dias- 
troro^ leas Tor p^ 5'8, which is the 

^ unboiled wort, than it is for p„ 

adjustment of the hydrogen-ion concentra- 
I +v..r, *“630^ in increa^ of the yield of extract 

V much as 2%. This increase is 
ToSa increase of the acidity (to p„ 5) 

mpp ^ action of the proteolytic enaymes and 
otpinc renders a greater proportion of the 

fcrrh solmile but also renders the 

thA readily accessible to the action 

e dan!^***®?* increased acidity also lowers 

ices a protein-turbidity, pro- 

e“a™ul % ” 0* ** •ad improTea 

r of tho resulting beer. A method of 


9U^ 


determining diastatic power, in which the iodine 
u^d by the starch and the Pg value of the starch 
solution are taken into account, is described. The 
^m© starch must be employed in all cases, Kahl- 
haums soluble starch being recommended: the 
starch solution must be prepared in a definite way 
and, since the course of the conversion depends on 
.^^Sree of dispersion, must be used fresh. By 
addition of a suitable quantity of a buffer solution 
containing sodium acetate and acetic acid, the p„ 
of the solution is brought to 4*3±0*1. Details or 
the procedure and of the method of calculation of 
the results are given. — T. H, P, 

Hydrogeri-ion concentration in the brewery, IV. 
W. Windisch, W. Dietrich, and P. Kolbach. 
Woch. Brau., 1922, 39, 145—148, 151—153. 167— 
162, 165—166, 171—172, 177—179, 183—186.. 
Details are given of a number of investigations, by 
both the electrometric and the graphic titrimetric 
methods, of the titration acidity, hydrogen-ion con- 
centration, and buffer effect in worts and beers of 
various types. The essential result achieved is a 
proof that indications of sufficient accuracy for 
practical purposes are obtained if the rectilinear 
colorimetric titration curve is used in place of the 
Ph curve. — T. H. P. 

Yeast and bacteria; Influence of hydrogen^ion con- 
centration on the development of and on the 

stability of beer. M. H. van Lacr. Petit J. 
Brasseur, 1922, Nos. 1193 and 1194. Woch. Brau., 
1922, 39, 226—227. 

In Pasteur’s solution, containing its nitrogenous 
nutriment in the form of ammonia, which is assimil- 
able with difficulty by yeast, the latter exhibits its 
greatest multiplication at Pn 6*8, that is, in the 
neighbourhood of absolute neutrality; in unbopped 
and hopped worta prepared from 50% of malt and 
50% of raw grain, however, the optimurn values of 
Ph are 4 6 and 6*0 respectively. Hence, the richer 
the liquid is in nutriment, the higher is the acidity 
w'hich the yeast is able to withstand. If the culture 
solution is not perfectly suited to the food require- 
ments of the yeast, the latter is more sensitive 
towards increase of the alkalinity than towards 
increase of the acidity. For Frohberg and for dis- 
tillery yeast the optimum value of p^ is also 4‘6, 
wherea.s, as might be expected, for lambic yeast it 
is not higher than 3*8. For tw'o of the most common 
disease organisms of Belgian beers, namely Bacilli^s 
viscosus bruxelliensis and SaccharobacilluSy the opti- 
mum values of Ph are respectively 5‘5 and 6‘8. It 
is, therefore, evident, that, with unhopped wort, 
the optimum pg for the disease organisms is nearer 
to the natural reaction of the wort than is that for 
yeast, whilst with hopped wort the reverse is the 
case. The importance of hopping for the stability 
of the beer is thus emphasised. Moreover, when 
Frohberg yeast and SaccharobaciUue are sown to- 
gether in hopped wort, the bacteria do not develop 
appreciably if the p^ of the liquid is below 5*4. 
Thus, the actual acidity of wort and beer constitutes 
an important factor in the stability, the highest 
infection being without results in a sufficiently acid 
wort.— T. H. P. 

Fermentation and yeast; .iction of ultraviolet rays 

on . P. Lindner. Woch. Brau., 1922, 39, 

166—167. 

Dsiso a bottom-fermentation brewery yeast, the 
author finds that the velocity of fermentation of 
dextrose is increased by the influence of ultraviolet 
light to even greater extents than were observed by 
R. and R. de Fazi (J., 1916, 191) in the case of top- 
fermentation beer yeast. Thus, fermentation of a 
solution of 30 g. of dextrose in 300 c.c. of water for 
24 hrs. yielded 119 c.c. of carbon dioxide, whereas 
when the fermenting liquid was exposed to the light 
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ol a mercmy ra^ar lamp 51743 c.e. of gas was 
evolred. The oris^nal yeast and that obtained from 
the latter solation cmatained little glycogen, which 
waa, however, present in large proportion in the 
yeast from the solution not exposed to the ultraviolet 
li^t. Most of the yeast cells from the radiated 
smution were in active condition, about 20 — 80% 
being dead. Fermentation experiments with wort 
furnished similar results. Although exposure of 
yeast to ultraviolet light in a liquid fermenting 
under ordinary conditions favours the fermentation, 
exposure ^ the celfe in a shallow layer of liquid to 
the light for any length of time produces fatal 
results,— T. H. P. 

Yeast; Destruction of lactic acid by , O. Fhrth 

and F. Lieben. Biochem. Zeits., 1922, 132, 165 — 
179. 

Thjb disappearance of lactic acid observed on 
shaking yeast suspensions in a current of oi^gen 
could not be attributed to formation of simple 
^rivatives, such as acetaldehyde, /S-hydroxybutyric 
acid, etc. One half of the carbon of the lost lactic 
acid does, however, appear as carbon dioxide, the 
other hall possibly being utilised in the building up 
of tissue. — H. K. 

Yeast; Behaviour of some amino^ccids towards 

oxygenated . F. Lieben. Biochem. Zeits., 

1922, 132, 180—187. 

Unliku lactic acid, amino-acids are not quickly 
destroyed by oxygenation of their solution in 
presence of yeast cells. — K. 

Fermenfation; Activators of . E, Lindberg. 

Biochem. Zeits., 1922, 132, 110 — 134. 

Thu activating influence of yeast water, yeast co* 
enzyme, and milk has been determined on washed 
and unwashed dried yeast and also the influence of 
abietic acid, amyrin, and cholesterol. The former 
group accelerate, but the latter group are without 
action. Pyruvic acid was fermented more rapidly 
than dextrose, but lactic acid was practically 
unaffected. — ^H. K. 

Inveriase. III. B. Willstatter, J. Graser, and R. 

Kuhn. Z. physiol. Ohem., 19^, 123, 1 — 78. 
PBEPA&STiorrs of antolysed yeast change with age in 
such a way that the invertase becomes practically 
completely precipitable by lead acetate. Hiis in 
combination with the methods previously used — 
particularly adsorption with aluminium hydroxide, 
and dialysis — gives a means of obtaining extremely 
reactive invertase preparations. The precipitation 
by lead acetate is affected also by other factors, such 
as substances present in the invertase solution, 
particularly phosphates. The phosphorus content 
of these very highly active invertase preparations is 
very low. The activity of invertase appears to he 
independent of the other compounds which accoxn> 
pany it, and also independent of the state of 
Ag^^g&tion. Incidental impurities are, however, 
of importance, the rery pure preparations being 
much less stable. Invertase preparations can be 
protected by the addition of, for example, calcium 
chloride or yeast gum. Purified invertase has an 
optimum activity at 4'6. — W. O. K. 


ac)^ have a strong affinity for silver ions. 
invertase solutions after dialysis leave an ash whu 
can be complete accounted for by the phospW 
acid present, indicating the absence of ^ 
corresponding metal as base. (C/. J.C.S., Beer 

— W. 0. t 


Beductates. I. Some eonditiont of the activity ni 
ttareh redttctaee. I. A. Smorodincer. Z. cWi./ 
Chem., 1922, 123, 130—144. ' 


EsniiATiONB made of the amount of nitriu 
produced from nitrate by an extract of potato^ i 
presence of acetaldehyde, indicate an increass k 
the reaction with increase of the amount ^ 
enzyme used, but not nearly so marked an inctea* 
with increasing amount of aldehyde. NeitW 
formaldehyde nor vanillin is as efficient e 
acetaldehyde. With acetaldehyde, the reactij. 
ceases after 30 — 60 mins. Atmospheric oxygen dee 
not appear to be harmful, and very dilute acid i, 
favourable, although greater concentration! 
markedly retard the reaction. — W. O. K. 


Ethyl alcohol from western larch (hn, 
oeddentalis, Nutiall). E. C. Sherrard, J ind 
Eng. Chem., 1922. 14, 948—949. 

Th» western larch contains 8'17% of watcr-solnblj 
galactan which on hydrolysis with dilate acid girs 
galactose. This sugar was successfully ferments 
by a Hungarian beer yeast, Saccharomyct, 
cereyisioci of the total of 29% c4 reducing sugar 
available, 70 — 80% was fermented with a jield 
corresponding to 33 galls, of 96'% alcohol per ton 
of dry wood. The wood was digest in an autoclsv* 
for 15 min. at 116 lb. steam pressure with 18- 
2'5% of its weight of sulphuric add, moistened, 
extracted with water, and the sugar solution 
neutralised and evaporated. The temperature of 
fermentation should he 86® — 90° F. (30°— 32“ C) 
and the initial acidity not more than “ 5°.”— C. L 

Aleoholj- Prepciration of industrial absolute — 
and tts application to the preparation of liguid 
fuel, C. Mariller and Van Bnymbeke. Comptd 
rend., 1922, 175, 588— 590. 

Alcohol of 98'5 — 99% strength may be prepared Ij 
distillation of alcohol-water mixtures, the vapoun 
; passing upwards through a column which ii 
j traversed in the opposite direction by auhydreni 
j glycerol. Distillation may by this method t» 
carried ont more rapidly than in the ordinn:; 
processes of preparation of 96% alcohol. T!» 
mixture of glycerol and water which is obtainedt 
may readily be dehydrated for farther use bj 
heating first in air, then in vacuo. To obtein 
alcohol of a purity greater than 99%, > 
dehydrating salt — such as potassium carbonate, 
zinc chloride, calcium chloricm — is dissolved iu the 
1 glycerol, the regeneration of which is unaffected ' 
j by the solute. The difficulty of direct solution « 

I the salt in the glycerol is obviated by adding a 
1 iu aqueous solution and obtaining a clear anhydiou 
• solution by vacuum evaporation. It is stated tint 
I anhydrous glycerin containing 30% of potaffiu"* ' 
I carbonate yields alcohol of 99‘9% purity. — H. J. ‘ 

! Decompoiition of citric acid by bacUn 
! Kickinger, Sec XIXa. 


Saeeharasc [invertase] preparations; Phosphorus 

content of purified . H. von Euler and O. 

Bvanberg. Ark. Kem. Min. Geol., 19^, 8, [12], 
1—13. 

By estimating the concentration of silver ions 
electroraetrically, the dissociation constants of the 
silver salts of various nucleic acids and related acids 
have been determined, and it is concluded that the 
pneence in the invertase molecxile of oomponente of 
the nature of nncleic acids may explain the 
poisonin||^f the enzyme by silver salts, as these 


Vtfomin B. Blohm and others. See XIXa 
Proteolytic enzymes. Pincussen. See XXUI. 
Patihts. 

Lactic acid; Production of — — Z™® 
potatoec. Byk-Gnldenwerke Ohem. Fahr. A. 
G.P. 368,110, 18.12.18. 

Bottzk potatoes are wadied with water, sod 
liqnor, after agitation, is allowed to settle. 
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i’ Vn aii<l miuuiB i»yer aiuuts u* isiuploydd 1 
or’odaction of starch for conrersian into lactic 
by fermentation.— L. A. O. 


lamentation retidues; Procett for utiliting 

nitrogenon* material in . Reichsausschnsa 

tiir nflanzliche nnd tierische Oele uud Fette 
U LI.H. G.P. 358,118, 7.6.17. 

iibsidotS) <-P-i yeast, obtained after 

]■ tilling off alcohol produced by fermentation 
jrocesses, are employed together with material 
containing carbohydrates for cultivating fat- 
forming fungi, and, after separation of the fat, are 
noain fermented with yeast. Yeast residues are 
autolysed before use as above. Vinasses from 
cellnlose waste liquors may be employed either alone 
ar mixed with material containing carbohydrates, 
for cultivating the fungi.— L. A. C. 


XIXa.— FOODS. 


witii kieBelgnhr for a few minutes under a reflinc 
condenser and filtered through a pleated paper. In 
most cases a colourless filtrate is obtained and is 
m^e up to 200 c.c. and an aliquot part titrated 
boiling with NISO sodium hydroxide using phenol- 
phthaTein as indicator to obtain the total acids. If 
the filtrate is dark coloured it is diluted until the 
colour change can he observed. The free volatile 
acida are obtained by distilling in steam until a drop 
of the distillate, tested with ^ngo red, is free from 
acid. The combined volatile acids are sometimee 
not completdiy distilled over eve»when 800 — 900 c.c. 
of distillate has been collected. They are liberated 
equally well by sulphuric acid and by phosphoric 
acid.— H. C. R. 

Vitamin A from carrots; Researches with . H. 

von Euler. Ark. Kem. Min. Geol., 1922, 8» [18], 
1—7. 

The r^idue of the benzene extract of carrots is very 
effective in increasing the growth of mice fed on a 
diet lacking vitamin A. A mixture of the phos- 
phatidea, phytosterol, and daucosterol from carrots 
is also effective. — W. O. K. 


flours • A new method of determining and identify- 
1 — in bakery products and foods by examin- 
ing the crude fibre. A. Fornet. Chem.-Zeit., 
1922, 46, 969—970. 

The degree of milJiug and the value of flours can be 
judged by a comparison of their colours with those 
of standard samples according to Pekar’a method, 
but this method cannot be applied to bakery or food 
products prepared from flours. The only component 
tof flours unchanged by the baking process is the 
brudc fibre, which can be isolated and compared with 
standard samples under the microscope. Samples of 
erode fibre obtained from bakery products agree 
exceedingly well with those obtained from the 
original flours, and it is possible to judge from their 
appearance what kind of flour was used in the 
preparation of a given food. Photographs are shown 
of standard samples of crude fibre from 94%, 85%, 
nnd 30 % wheat flour, isolated from the flour and 
bread respectively. The method can be extended to 
the examination of spice, starch, and chocolate 
powders. — H. C, R. 

Uitric acid of corn’s mUk; Decoinposition of ^ 6y 

some bacteria. H. Kickinger. Biochem. Zeits., 
1922, 132, 210—219. 

The citric acid content of milk is unchanged when 
iho milk is boiled or pasteurised, but falls off on long 
(landing. In fractionally sterilised milk the citric 
icid content falls during the -first day but remains 
Jonstant after the third sterilisation. This is 
lot due to bacteria forming lactic acid, but to 
)eptonising bacteria (B, subtdis, Proteus vulgaris). 


>rpcnic bases of the flesh of swine. Materials 
extracted from muscles. XXI. I. A, Smorodincev. 
Z. physiol. Oiem., 1922, 123 , llfi— 129, 
fsiNo over 2 kg. of pig's flesh, the f oNowing approxi- 
late figures were found for the content of organic 
lases: creatine, 0*228%; purines, 0*086%; carno- 
0‘289% ; methyl^anidine. 0*032%; carnitine, 
wi%. As compared with other animals investi- 
the flesh of the pig is particularly rich in 
reatine and camoeine. — W. O. K, 

Befermtflafton of acnis in . W. 

^nirschlw. Chem.-Zeit,, 1922, 

finely topped silage is boiled with 
n ft 9 ^ for 3 hrs. under a reflux condenser 

f,® flask in order to destroy any moulds, and 
niade up to the mark. 100 c.c. of ^e 
^ ^te, after filtering through a <floth, is heated 


Vitamin A; Conditions of activity of . H. von 

Euler. Ark. Kem. Min. Geol., 1922, 8, [19], 
1 — 10 . 

A MIXTURE of the dry residues from the benzene 
extracts of carrots and of butter is more efiBcient as 
a source of vitamin A than either residue separately. 
The efficiency of vitamin A is increased by discon- 
tinuous additions of vitamin B. — W. O. K. 

Vitamin B; Physiological researches on and 

water-soluble btocaialysis. G. J. Blohm, C. G. 
Santeeson, and H. von Euler. Ark. Kem. Min. 
Geol., 1922, 8, [13], 1—27. 

Various preparations from yeast and malt which 
accelerate the growth of yeast lower the blood- 
pressure if injected into rabbits, reduce the pulse 
rate, and also affect the breathing. However, they 
are only very slightly less active after inactivation 
as biocatalysts by heating, except in the case of 
specially pure preparations, where the difference is 
more marked. — W, 0. K. 

Humidity equilibria. Wilson and Fuwa. See I. 

MeasHTtment of low temperatures. Darling. See 
XXIII. 

Thermometric lag. Griffiths and Awbery. See 
XXIII. 

Proteolytic enzymes. Pincussen. See XXIII. 
Patents. 

Fruit juiceSj conserves or other products [sugar] 
from fruits, vegetables, and the like; Manufacture 

of . Plauson’s (Parent Co,), Ltd. From H. 

Plauson. E.P. 186,756, 30.7.22. 

Fruits and vegetables, in the presence of either 
natural or added water are passed through a (xJloid 
mill (E.P. 155,836 ; J., 1922, 357 a). By varying the 
concentration, the d^ree of dispersion, and the pr^ 
cipitatiug agent it is possible to favour selectively 
the retention or removal of desired substances. 
Afterwards the purified solution can be concen- 
trate, preserved, or dried by suitable processes. It 
is claimed that with this treat^nt a maturing or 
ripening is effected, due to the high degree of disper- 
sioa causing chemical reactions between the vario^ 
constituents of the fruit, and that the aroma of the 
juices is uninjured and sometimes even improved. 
The specification gives examples of the application 
of this process in the production of a clear wme from 
grapes, cider free from alcohol, apple conserve or 
appte butter from apples, a practiwUly quantitative 
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yield of engar from beetroot, and a valuable cocoa 
powder free from tbe valueless oelluloae and lignin 
substances from tbe cacao bean.— S. G. U. 

Deiiccator {for miMs potodsr]. W. O. Rew, As&r. to 
California Central Creameries. U.S.P. 1,392,666, 
4.10.21. Appl., 17.4.1S. 

The apparatus comprises a helical pipe built up of 
short cylindrical sections connected together so that 
sharp edges are formed inside the pipe at the 
joints. Sticky particles of partially dried milk from 
a desiccator of tibe usual type are f^ into the 
helical pipe and are circulated therein, together 
with hot air drawn in through a separate inlet, by 
means of a centrifugal fan. The milk particles are 
dried by the hot air and are pulverised by repeated 
contact with the sharp edges of the joints of the 
pipe. The outlet opening is in the inner wall of the 
helix, and particles not sufficiently finely ground 
are driven by the centrifugal force towards the 
outer wall and past the outlet, through which finely 
ground milk powder is discharged. 

Vegetable material, especially green foodstuffs; 

Process for preserving . R. Aurich. G.P. 

357,409, 28.10.20. 

Vkobtabls material is subjected to the action of an 
electric current while maintained under a high and 
gradually increasing pressure, whereby the mois> 
ture is distributed uniformly th**o’®ghout the mass, 
and the electrical conductivity of the material is ' 
increased. — L. A. 0. 

Food for animals: Manufacture of a — ^ — . 
American Cotton Oil Co., Assees. of C. O. Phillips. 

E. P. 178,073, 7.2.22. Oonv., 5.4.21. 

Ske U.S.P. 1,410,345 of 1922; J., 1922, 343 a. 

Pecious material ond process of making the same. 

F. G. Beyiik, Assr. to N. W. SchwartElose. 
U.S.P, 1,393,660, 11.10.21, Appl., 23,9.20. 

Seb E.P. 184,081 of 1921; J., 1922, 781 a. 

Casein^U composition and process of making same. 

H. V. Dunham, Assr. to Dry Oil Products Ltd. 

U.S.P. 1,431,937, 17.10.22. Appl., 20.9.19. 

Renewed 4.3.22. 

See E.P. 169,276 of 1920; J., 1921, 787 a, 

Pulverulent shortening agent and process of 
making same. H. Y. Dunham, Assr. to Dry Oil 
Products Co., Ltd. U.S.P. 1,431,938, 17.10.22. 
Appl., 27.10.19. Renewed 4.3 22. 

See E.P. 169,493 of 1990; J., 1921, 867 a 

Odourless and colourless oil and flour; Process of 

preparing from [soya] bean. Y. Yamamoto, 

Assr. to I. Misusawa and T. Kano. U.S.P. 

I, 433,168, 24.10.22. Appl., 26.11.19, 

See E.P. 179,776 of 1931; J., 1922, 609 a. 

Nutritious fats. E.P. 160,840. See XXL 

Fai resembling butter, G.P. 357,877. See XU. 

mB.-WATEB PUHnCATIOlf; 
SAHlTATKMf. 

’StitiiMitjt of calcium carbonatt. Osalca. Sto TIL 
ftuMt tfowi chlorate explotivcs. Kast Baid. 

a— uu. 

Anaiatu bv maocurnm <l<gr«« of nparaaiuraiwm. 
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Feed-water for boilers; Process of and device It, 
separating air and gases from liquids, particuhti 

. O. Hulsmeyer. E.P. 157,790, 10.1.21. Coa, 

11.10.15. Addn. to 167,789. 


The treatment with metal turnings or shavings or 
fibrous material described in the previous pateur 
{cf. G.P. 288,158; J., 1916, 435) is carried out in ^ 
tank interposed in tbe suction conduit of the derice 
(pump, injector, pulsometer) for feeding the boiler 
or the like. 


Sludge; Process of withdrawing from scpjy 

tanks. K. Imhoff and H. Blnnk. G.P. 358 lOfi 
18.11.21. ^ 
Before sludge is withdrawn from a septic tank, 
is stored for a time in a heated compartment of '% 
chamber under water. Admixture of the sludge 
with fresh sludge is thereby prevented, and putre- 
faction is complete before the sludge is bloun out 
of the chamber, e.g.^ by means of tbe gases liberated 
therein. — L. A. C. 


Lead arsenate [insecticides']; Manufacture of — 
R. E. Wilson, Assr. to Pittsburgh Plate Glas 
Co. U.S.P. 1,393,474, 11.10.21. Appl, 1.3.19. 
Lead arsenate precipitated from a solution to vbid] 
a small quantity of chemicadly inert organic colloid, 
e.g.f 0*02 — 05% of glue, has been added, vill 
remain suspended in water for a very much longer 
period than ordinary lead arsenate. AiternatiTcly, 
precipitated lead arsenate may he treated with a 
solution or emulsion of the coUoid. 


Arsenical spray: Production of — . J, D. Riedel 
A.-G. G.P. 367,874, 7.6.19. Addn. to 301, 6S« 
(J., 1932, 726 a). 

Metals such as magnesium, or mixtures of, eg., 
zinc and sulphur or ferrosilicon and bariom per- 
oxide^ are used instead of aluminium for volatilisiog 
arsenic in the process described in the chief patent. 
The arsenic compounds may he separa^ from the 
heating mixture by a covering of alumina or metal 

— L. A. C. 

Feed water for boilers; Process of and device /w 
separating air and gases from liquids^ parficularij 

. C. Hulsmeyer. E.P. 157,789, 10.1.21. 

Oonv., 11.11.13. 

See G.P. 288,158 of 1913 ; J., 1916, 435, 

Purifying li^ruids. U.S.P. 1,431,245. See XL 
Tonnery ufosie liquor. G.P. 358,105. See XV. 

XX.-ODGANIC PBODUCTS; MEDICIHAl 
SUBSTANCES: ESSENTIAL OILS. 

StrychTiOs alkaloids. XXXIV. Preparation of ^ 
strychnine. H. Lcuchs and R. Nitschke. 
1922, 55, 3171—3174. 

Ibostrtcbkimb, C„H„0,N,,3H,0 (cf. 
Bacoveacn, J,, 1905, 1133^ » conveniently obtuw 
by th« a^ion of methyl alcoholic 
strychnin© at 140° — 160° C. It has tn.p. 

324° C., r»],=+24-l° to +25'1° in alcohol, 
to - 41"9° in glacial acetic acid. It dissolves in » . 
at 100° C. to the extent of 1 in 130—140 u 
eives a well-crystallised methiodide, ccloon”j 
(Mflete, m.p. about 923° C. (decomp.) after « 
ing at 216°C., but its othw derivatives aregenww 
ilWefined. (C/. J.O.S., Dec.)— H. W. ‘ 

Alhaioidt of the Colombo roots: ConsUMior^^ 

. Bh Spath and K. Bonm. Ber., 1" ’ 

2985—2996. 

CoiAMBaum and iatrerihiaine have beea 
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fvnTTi the Colombo root according to the methods of 
GuSsel (J., 1906. 906) and FeSt (J., 1907, 1169), 
but doubts are expiressed as to the homogeneity of 
the fractions which are soluble in potassium 
carbonate and potassium hydroxide respectirely. 
Complolu methylation of the fractions gives iden- 
tical completely methylated ethers, which on re- 
duction yield the same hydro-derivative, the pro- 
perties of which are in complete harmony with 
those of the compounds described by Feist. Some- 
what unexpectedly it is found that the methyl 
ether and its tetrahydro-derivative are identical 
with palmatine (see annexed formula) 


CH,0 

CHjO’ 


0 


\/\ 

I 

./\ 




OCH, 


1 


and tetrahydropalmatine, the constitution of which 
has been establiahed by Spath and Lang (J., 1922, 
117 a). The relationships of the various alkaloids 
of the Colombo root appear therefore to be simpler 
than was expected. There are present, in addition 
to the completely methylated palmatine, phenolic 
bases in which probably one or more of the methoxy 
groups of palmatine are replaced by hydroxy 
groups or by phenolic oxygen united to a complex 
capable of being readily eliminated. iCf. J.C.S., 
Dec.)-H. W. 


(Jretwctrood {Sarcohaius vermiculatus); Toxic con- 
stituent of , J. F. Couch, Amer. J. Pharm., 

1922, 94. 631—641. 

The common greasewood of the mountain States, 
lofllected in Utah, was investigated for toxic con- 
stituents. Toxic alkaloids, glucosides, and saponins 
ivere not found in any of the extracts of the plant, 
ind tests for hydrocyanic acid or its compounds 
^ere all negative. Large quantities of potassium 
ind sodium oxalates were found, total oxalate 
calculated as anhydrous oxatic acia amounting to 
Ll'54% of the weight of the dried plant. These 
compounds are responsible for the cases of poisoning 
ivhich have occurred amongst sheep that had been 
grazing on the plant. — G. F. M. 


Wiinanthin and cmcubin : rhiTtanihin is impure 
ancubin. M. Bridel and M. Braecke. Comptes 
rend., 1922, 175. 640—643. 

The substance obtained in 1870 by Ludwig from 
Beed of lihinanthus Crista-galli and known as 
" rhinanthin is not a pure product but a mixture 
of sucrose and aucubin in different proportions 
abiding to its origin. The name ** rhinanthin ” 
therefore does not designate a welU^fined substance 
and should no longer be used. — H. J. E. 


^apon-ins. VIII. Saponins from the leaves of 
i AraZia montana^ Bl. {Galaeturonoid sax^onins and 
I *he%r magnesium and calcium salts). A. W. 
van der Haar. Ber., 1922, 55, 3041—^069. 

powdered leaves and stems of Ara/ia monfana, 
w. wntain about 1*6% of saponin^ w’hich are 
members of at least three groups. Free saponins 
ire present in addition to their calcium and mag- 
«ium salts; these are precipitated by basic but not 
y normal lead acetate. Tne amount of saponins 
ppears to ^ variable. In the isolation of the 
F^nius it is necessary that the extraction with 
.“jpolwl (^%) woulld be f<dlowed by treat- 
al+jj ©liJiyl al^hol (46%), since otherwise the 
■ saponins remain undissolved. The 

poisonous to fishes and exhibit 
sctMMj ; the magnesinm salt ie about three 
inoiL»® potent as the tree saponin. Proximate 
yses and quantitative hydrolysis show the 


saMmn to contain: water, 4-8; ash, I'S: d- 
galacturonic acid, IS; Z-arahiuose, 13-3 ; methyl- 
pentoses, 21; d-glucos© 1615; d-galactose, 2; 
fiapogeniD, 60%. Analysis of the magnesium- and 
caftcium salts of the saponin gives water, 7-2 ; ash, 6*3 ; 
d-galacturonio acid, 7-39; arabinose, 8*64; methyl- 
pentose, 6*24: d-glucose, 5*6; d-gaSactose, 3; sapo- 
genins, 31*2%. Other saccharides or acids are not 
present. The crude mixture of sapogenins readily 
yields araligenin, C,.H^.(qH).CO,H, which sepa- 
rates from ethyl alcohol with varying amounts of 
solvent of crystallisation, causing the melting point 
of the product to vary. A uniform material, having 
= in a mixture of alcohol and pyridine, 
is obtained when the crystals are heated at 150® C. 
Distillation of araligenin with zinc dust in an 
atme^phere of hydrogen gives carbon dioxide, water 
and a mixture of terpene hydrocarbons which is 
separable by distillation with steam into a volatile 
and a non-volatile fraction; the reaction may be 
represented by the scheme: 

C,sH,,(OH).CX),H=.(C,H,),+CO,+H,0. 

(C/., J.C.S., Dec.)— H. W. 


Pkytosterols of ragweed pollen. F. W. Heyl. J. 

Amer. Chera. Soc., 1922, 44, 2283 — 2286. 

Thb unsaponiffable fraction of the ether extract of 
ragweed poHen contains a new phytoeterol, ambro- 
sterol, C,,H 340 ,H, 0 , m.p. 147° — 149° C., a phyto- 
sterol, Ca,H4,0, m.p. 147*5° — 148° C, considerable 
amounts of a more highly oxygenated substance, 
probably an oxyphytosterol, traces of a hydrocarbon, 
and appreciable quantities of the higher homologues 
of the methyl alcohol series, of which cetyl and 
octadecyl alcohols were identified.— •‘W. G. 

Xanihosterol ^ Identity of with lupeol. A. J. 

Ultee. Bui). Jardin Botan. Buitenzorg, 1922, 4, 
315—316. C^hem. Zentr., 1922, 93. III., 1060. 

Thb identity of lupeol (Cohen, Arch. Pharm., 1907, 
245, 236) with xanthostorol (Dieterle, J., 1920, 81 a) 
has been demonstrated by chemical and physical 
tests with the substances themselves and with their 
acetyl and benzoyl derivatives. The new phytosterol 
described by Oestling fBer. deuts. Pharm. Ges., 
1914, 24, 308) is also prooably identical with Inpeol. 

— D. F, T. 


Toxins and antitoxins ^ Chemical nature of . 

E. Salkowski. Biochem. Zeits., 1922, 132, 84 — 88. 
Thb author records some unpublished experiments 
made in 1896 on the preparation of diphtheria anti- 
toxin free from protein. The diphtheria antitoxin 
serum was saturated with sodium chloride, treated 
with two volumes of saturated sodium chloride 
solution, and trichloroacetic acid added so long as 
a precipitate was formed. The protein precipitate 
carries the antitoxin down with it. The product is 
filtered off and triturated with water, which dis- 
solves the antitoxin. The solution is free or practi- 
cally free from protein. The same process was used 
by Blumenthal (Z. kiln. Med., 1896, 30) for preparing 
protein-free toxin from the spinal marrow of a case 
of tetanus. — H. K. 

Thyroid; New constituent of the . U. Sammar- 

tino. Biochem.-l^its., 1922, 132. 293 — 294. 
Fresh thyroids (400 g.) were extracted with hot 
dilute acetic acid, the solution concentrated and 
precipitot^ with basic lead acetate. The ^trate, 
fre^ from lead, was concentrated and precipitated 
with alcohol. The filtrate, on fractional crystallisa- 
tion with picric acid, gave potassium picrate, then 
a red picrate which did not melt at 300°, and a 
picrate of m.p, 2^° — 295° C. After removal of 
picric acid from the mother liquors addition of 
aic^ol precipitated a crystalline substance, m.p. 
235° — 2S»° C., containing calcium, carbon, nitrogen, 
and a high percentage of <nygen. — H, K, 
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Mekinin; Formation of — - from organie sub- 
stances, O. Adler and W. Wiecbow^i. Ber., 
1922, 55, 3030—3038. 

The ability of a very large number of organic sab* 
stances to form melanin acids bas been examined 
by dissolving or suspending the substance (0*1 — 0*2 
g.) in water (10 — ^12 c.c.) and adding 3 — 4 drops of 
Nil ferric chloride solution. The solution is divided 
into two parts, one of which serv^ as a control. 
Hydrogen peroxide (3%, 0*2 — 0*5 c.c.) is added to 
the otner portion. If the substance is capable of 
producing melanin acids, a dark, sometimes ^most 
black, coloration is developed after short heating or 
sometimes even at the atmospheric temperature. 
Protracted heating is to be avoided as the melanin 
acids are readily oxidised further to colourless sub- 
stances. The dark mixture is subsequently rendered 
alkaline with sodium hydroxide, when the melanin 
acid dissolves or remains dissolved as the case may 
be. The test itself must be performed in neutral or 
faintly acid solution. Under the prescribed condi- 
tions melanin acids are product only from cyclic 
substances. Compounds belonging to the terpene, 
triphenylniethane. phenanthrene, anthracene, and 
pyridine seri« exnibit little or no tendency towards 
the formation of melanin acids. Very marked 
ability is shown by the aniline group, phenylhydr- 
aaine and its substituted derivatives, phenols, quin- 
one, aromatic monoaldehydes and ketones, aromatic 
moDocarboxylic, and phenolmonocarboxylic ^ids, 
and aromatic amino-acids. A positive reiwtion is 
given by jp-diphenol, benzidine, and tolidine, but 
scarcely by dianbidine. The naphthols and napnthyt- 
amines give melanin acids, whereas naphthalene 
itself does not. Among heterocyclic comTOunds, 
thiophenic acid, pyrrole, ooumarone, indole, and 
tryptophan give melanin acids. Quinoline hydro- 
chloric and the hydrox^quindines give a faintly 
and strongly positive action respwtively. Positive 
results are also given by isc^ninoline, acridine, and 
compounds of the tropine, cinchonine, and morphine 

f roups. The entrance of halogen or the arsinic resi- 
ue into the aromatic nucleus diminishes or destroys 
the tendency towards the formation of melanin 
acids, whereas tC sulphonic and nitro groups have 
no restrictive action. The production of melanin 
acids is facilitated by the presence of amino groups 
but impeded by the introduction of methyl groups. 
Positive results are obtained with wthe methyl or 
ethyl esters or methyl ethers of substances which 
themselves give the melanin reaction, whereas a 
negative result is produced if a cyclic group is in- 
volved in the formation of the ester or ether or if an 
inorganic -component is present. — H. W. 

Arsphenamine Iscdvarsan'] ; Sulphur content of — — 
and its relation to the mode of synthesis and 
toxicity. IJI. W. G. Christiansen. J. Amer. 
Chem. Soc., 1922, 44, 2334r— 2342. 

In reducing 3-nitro-4-hydroxyphenylar8onic acid, 
C,H,(NO,)(OH)AsO,H„ to salvarsan the formation 
of relatively toxic products with a high sulphur 
content is not due to impurities in commerdal 
sodium hydrosulphite. The salvarsan base is fairly 
uniform m regard to toxicity and sulphur wntent 
irrespective of the period of formation during the 
redaction. Aminohydroxyarseno compounds in 
general contain the fewest sulphur atoms when pre- 
pared from the amino-acids. The hydroxyl hydro- 
gen atom ortho to the nitro group seems to play an 
^portsmt part in the formation of arseiro com- 
pounds of the type under cemsideration, and fixation 
of the hydroxyl hydrogen atom in the nitrohydroxy- 
areonic acids tends to make the hydrosulphito redi^ 
tion abnormal, and the products, when they can to 
isolated, contain more sulphur than analogous sub- 
stances prepared without fixation of this hydrogro 

atoib. A number of new arsonic acids are oeaenbed. 

(C/. J.CJS., Ihsc.)— W. G. 


Botanical chemical notes, £. O. von Lippmann 
Ber.^ 1922, 55, 3038—3041. ^ 

Dubino an exceptsonally warm eummer drops ot 
nectar fell from the garden foxglove ; these soii^g^ 
readily and contained large quantities of sucro^ 
Trehalose has been isolated from a sample of materi 
ial similar to ergot, found on wild oats grown near 
Kessingen icf. ^nre^ J., 1922, 345 a).^ An exada. 
tion from the stems of a quince tree which had been 
damaged by smoke and was nearly dead consisted 
of a VISCOUS white gum which was ver^ rapidly aad 
almost completely hydr^ysed by ddute acid to 
i-gaiactose. Malic, citric, tartaric, and soccinic 
acids have been isolated from the berries of the 
mountain ash ; the nature and relative amounts of 
the acids appear to depend on the riTOness of the 
berry and the particular variety. — H. W. 

Guanidine formation in fused mixtures of dicyano. 
diamide and ammonium salts; Mechanim of 

. J. S. Blair and J. M. Braham. J. Amer 

Chem. Soc., 1922, 44, 2342—2352. 

When dicyanodiamide (H,CN,)„ is fus^ with 
ammonium thiocyanate the amount of diguanido 
thiocyanate, H,NC(:NH)NHC(:NH)NH„HCNS, 
in the fused mass increases at first with the time of 
fusion and then reaches a maximum and slowly 
diminishes. On the other hand guanidine thio- 
cyanate H,NC(:NH)NH,,HCNS, does not makeiti 
appearance until the diguanide thiocyanate has 
nearly reached ito maximum concentration. Further 
when* diguanide nitrate is fused with ammonium 
nitrate 3ie greater part of it is converted into 
guanidine nitrate. Tnese results support the view 
as to the cyanoguanidine structure for dicyanodi- 
amide, H,NC(:NH)NHCN, and also for the forma- 
tiem of the diguanide salt as a necessary inter- 
mediate compound in the formation of guanidine 
salts from dicyanodiamide by fusion with an 
ammonium salt.— W. Q. 


Cyclohexanol: Preparation of . A. Brochet. 

CTomptes rend., 1922, 175, 583 — 585. 

The preparation of cyclohexanol by hydrogenation 
of phenol in presence of nickel must be earned ont 
under pressure, with constant shaking. The 
theoretical yield is obtained by working at tempera- 
tures between 100® and 150® C. under a pressure of 
10 — 15 atm. The product is filtered to remove 
nickel and washed first with dilute caustic soda, 
then with water. It may be distilled without pre- 
liminary dehydration; water comes over n^st wiin 
only a little hexanol, and almost the whole ot tfte 
latter then distils at 160®— 161° C. The activity of 
the catalyst diminishes with repeated use and it is 
preferable to use a considerable quantity to aroia 
constant renewal. — H. J. E. 

Tartaric acid; Neutralisation of — . hv 
presence of alkaline-earth cWotm^j L- 
and L. Zivy. Cknnptes rend., 1^, 175, 620—6 
A MixnJB* of tartaric acid and a strong aci 
b« estimated by two titrations with “d 

using phenolphthalein for on® determination ^ 
methyl oranM for the other. J**®. the 

end-point when the riorrol tartrrte “ ^ 
latter on formation of the acid tartrate. ^ 
of alkaline-earth metals •“‘etfe™ ***.'*, t with 
tion when methyl orange is used bu 
phenolphthalein. In the case of exce^ . aa 

chloride, each molecule of tartaric aci , .^yoric 
if it were replaced by two to 

acid: when the chloride is 1 ms than 
Se tartaric acid each molecule acts 

Jiepropi/I alcohol; Oxidati^ of • 
per^S^ganate. W. L. 

5. Amer. Chem. Soc., 1928, 44. ® r„p^ 

IM the preseiK* ed potaasiom hy4r<«ide loopr 
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i/'ohol is oxidised by potassium permanganate to 
carbon dioxide, and oxalic and acetic acids, 
acetone is obtained unless the temperature does 
t exceed 25° C. and the concentration of the alkali 
S‘l2 £• litre. The amounts of oxalic and acetic 
arids produced increase and decrease respectively as 
fP initial concentration of the alkali increases from 
to OT — 0*2 N. The general effect of rise in 
temperature is to increase the amount of carbon 
to carbon dioxide to slightly more than one 
aSm per molecule of alcohol.— W. G. 

A^pfnne : Oxidation of with potassium perman- 

^ nnnate W. L. Evans and L. B. ^fton. J. Amer. 
cLm. Soc., 1922, 44. 227^-2283. (67. supra.) 


Bt the oxidation of acetone with potassium perman> 
anate in neutral or alkaiUne solution at 25°, 50°, 
or 75° 6., the sole products are oxalic and acetic 
acids and carbon dioxide. The yield of oxalic acid 
increases with rise in temnerature and the concen- 
tration of the alkali, while that of acetic acid 
diminishes with decrease in temperature and with 
rise in the concentration of the alkali. The pro- 
duction of carbon dioxide increases with rise in 
temperature. — W. G. 


iffiines; Decomposiiion of in the vapour stage. 

F W. Upson and L. Sands. J. Amer. Chem. Soc., 

1^2, 44, 2306—2310. 

When ethylamlne vapour is passed over kaolin at 
700° C. the chief products are ammonia, hydrogen 
cyanide, and a substance which is probably acetoni- 
trile, together with smaller quantities of hydrogen 
and nitrogen. At 500° 0. no hydrogen cyanide is 
produced, a larger amount of ammonia is formed, 
and the gaseous products contain relatively large 
amounts of unsaturated hydrocarbons. At 1000° C. 
the nitrogen appears exclusively as free nitrogen 
and much of the hydrogen as free hydrogen. The 
hydrocarbons aro almost entirety saturatira and to 
a large extent consist of butane. The decomposition 
of propylamine under similar conditions at 700^ C. 
proceeds in a similar manner to that of ethylamine. 

G. 


EiKyUne; Absorption of by sulphuric acid. 

Froduction of ethyl alcoholj diethyl sulphatCj and 
liquid hydrocarbons. A. Damiens, Comptes 
rend,, 1922, 175, 585--588. 

Absoeption of ethylene by sulphuric acid in presence 
of cuprous sulphate gives rise to diethyl sulphate, 
ethylsulphuric acid, and a mixture of saturated 
hydrocarbons of the nature of petrot, the products 
depending on the conditions. In both cases the 
first stage of the reaction, formation of the complex 
CUgS 04 ,nC 3 H 4 , is identical, but the decomposition 
of the complex may take place in two directions. 
Absorption in the cold with 1 — 6% of catalyst 
present results in an almost theoretical yield of 
cthylsulphuric acid, but if the acid is below 97% 
concentration, diethyl sulphate is formed in 
Jwldition. If the catalyst is heated with the acid 
and the ethylene subsequently absorbed cold in 
presence of mercury or mercurous sulphate, a 
niixture of hydrocarbons of sp. gr. 0*77 and b.p. 
110° C. and upwards is obtained. — H. J. E. 

^i^o-compounds: Detection of — . H. J. Brins. 

Perf. Essent. Oil Rec., 1922, 13. 355. 

The accelerating effect of nitrobenaene on the re- 
action velocity of metaSs with weak acids is applied 
^tho detection of this substance in benzaldehyde. 
•Ihe reaction is not exclusively specific for nitro- 
compounds, as organic peroxides have the same 
property, but only oils rich in terpenes which 
contain peroxides through exposure to air show the 
reaction, and then omy feebly. Wormseed oil 
contains the peroxide, caridol, which shows the re- 
action in a marked degree, but this can hardly give 


riM to confusion, as 5% of nitroben 2 ;ene in benz- 
^dehyde reacts more rapidly then pure wormseed 
oil. Benzaldehyde peroxide does not show the nitro- 
benzene reaction at all. The reaction is carried out 
as foUowfi : A solution of 2 c.c. of the oil in 6 c.c. 
of 80% acetic acid is heated for 1 min. with a small 
piece of tinfoil. In pre^nco of 5% of nitro- 
benzene the tin disappears immediately on boiling, 
with 1% the tin turns dark and disappears about 
10 mins, after the mixture is heated, with 0*1% the 
tin turns black after about 10 mins., with 0*01% 
the tin becomes grey black aft.’r standing over 
night, and with pure benzaldehyde the tin retains 
its bright surface. In a similar manner the 
presence of 0T% of artificial musk in perfumes can 
be detected. — G. F. M. 

Nitrobenzene (mirbane oif); Detection of [in 

benzaldehyde']. A. Reclaire. Perf. Essent. Oil 
Rec., 1922, 13, a56. 

The pink to red coloration with a very dilute ailco- 
holic solution of caustic soda described by Pickering 
((^em. Trade J., 1922, 70, 144) as characteristic of 
nitrobenzene is not a reaction of this substance at 
all, but of dinitrothiophene, which is often present 
in commercial nitrobenzene. The detection of 
nitrobenzene by its odour after dissolving the benz- 
aldchydo as its bisulphite compound is possible, but 
a determination by this method is only fairly 
correct if 10% or more is present in the aldehyde, 
as nitrobenzene dissolves in aqueous aldehyde 
bisulphite solution to a certain extent, and if less 
than 5% is present it does not appear as a second 
layer at all. The method of Pinoff (Pharm. 
Zentralh., 1921, 62, 610) depending on the formation 
by formaldehyde-ammonia of an emu’lsion with 
benzaldehyde but not with nitrobenzene, does not 
appear satisfactory, as no difference could be 
observed with mixtures containing 1 — 10% of 
nitrobenzene. — G. F. M. 


Abietic odd. A. Madinaveitia. Anal. Fis. Qoim., 
1922, 20, 185—189, 

Analyssb of abietic acid were in agreement with 
the formula (c/. Sureda Blanes, J., 1915, 

878). The results of the hydrogenation of the 
ethylenic linkages by Willstatter’s method indicate 
that the carboxyl group is attached to a tertiary 
carbon atom, and since the nucleus of the molecule 
must be rctene, which is formed by the catalytic 
dehydrogenation of abietene, the following formula 
for abietic acid is suggested : 
(CH,)»CH.C-CH,-CH.CH:CH.CH.CH,.CH(CH,)v 

II I I >CH. 

CH.CHj.CH C{CO*H) CH* ^ 

— G. W. R. 

d~Camphor ; Catalytic reduction of , /. S. 

Komatsu and B. Masumoto. Mem. Coll. Sci. 
Kyoto, 1921, 5, 225—232. 

When camphor was passed with ^hydrogen over 
reduced nickel heated to 175° — 185° C., and the 
product fractionated, a liydrocar^n, was 

obtained, which seems to be identical with the iso- 
camphane obtained by Lipp (Annalen, 1911, 382, 
279) by the catalytic hydrogenation of camphene. 
In addition to this substance, some d-borneol was 
obtained. The same i-isocamphane w’as obtained 
by catalytic reduction in the same manner of both 
d- and 1-borneol. — E. H. R. 


Sandalwood oil; Solubility of West Australian . 

H. V. Marr. Perf. Essent. Oil Rec., 1922, 13, 
366. 


In reference to the statements made by Somerville 
regarding the solubility of West Australian sandal- 
wood oiil (J., 1922, 647 a), it is poin^ out that the 
opalescence which is produced on diluting eolations 
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in 70% alcohol ia not a peculiar feature of the oil 
from jSanfalum cygnomm hut is typical also of the 
oil from S. album. In fact in all cases where the 
solubility of the two oils in 70% alcohol has been 
compared, that of the West Australian variety has 
always proved superior, and it has remained 
miscible on the addition of a greater number of 
volumes of 70% alcohoA before opalescence occurred 
than any samples of S. album oil examined, the 
range of solubility in the former cases being about 
4'5 to 11 vols. and in the latter about 6 — 10 vole. 

— G. F. M. 

Citronella oil; [Determination of} total gerantol 

content oj . M. S. Salamon. Perf. Essent. 

Oil Hoc., 1922, 13. 357—358, 

A CRITICISM of the paper by De Jong and Reclaire 
(J., 1922, 836 a). It is pointed out that the equiva- 
lent of 0‘1 c.c, of iV^/2 KOH is 0*0075 g. of geraniol 
and not 0*075 g. as stated. The importance of 
accurately measuring the volumetric solution is 
emphasised, as a difference of 0*1 c.c. of N /2 KOH 
represents a difference of 0*8% in geraniol content. 
As the acetylated oil ia somewhat dark it is not 
considered possible to neutralise it accurately with 
N }2 KOH by dissolving 1*5 g. in only 2 c.c. of 
alcohol, and ^ c.c. of N 12 KOH is not considered 
sufficient to provide an adequate excess in the 
saponiheation of 1*5 g. of acetylated oil. Attention 
is drawn to the influence of chlorides in the acetic 
anhydride used for acetyflation, experiments indi- 
cating that an anhydride containing chloride may 
increase the scMjalled geraniol content by as much 
as 2*5%.— G. F. M. 

Citronella oil; [Determination o/] total geraniol 

content of . De Jong and A. Reclaire. Perf. 

Essent. Oil Rec., 1922, 13, 358. 

If the acet^’ilated oil is accurately washed out and 


the whole of the carbonyl compounds prefient 
calculated as citral ; to this fl^re the author girpi 
the name “analytical citral.’* Certain of the& 
carbonyl compounds (citral) react with 
sodium sulphite solution to form sullphonic coin 
pounds, whereas others (citronellal, methyl! 
heptenone) do not thus react. Ijemon oil adulterated 
by added citral and terpenee will show a higher 
content of meth^heptenone than the c^firresponliiin 
genuine oil, so that treatment with sodium sulphi^ 
will reveal differences between the genuine and the 
adulterated oil. Experiment shows, indeed, that 
the first distillates of an oil of lemon adulterated in 
the above way give, for the content of “ analytical 
citral,** figures higher than those yielded by the 
j corresponding genuine products, whilst the last 
distiWates, in which more especially the citral and 
citronellal are collected, are greatly impoverished 
by treatment with the sulphite. These conclusions 
are confirmed by the numerical and graphical 
rcsuilts given. — T. H. P. 

Urea. Pincussen. See XXIII. 

Patbntb. 

Aminoalcohols of the quinoline series; Manufacturt 

of . O. Y. Imray. From 8oc. Chem. Ind. in 

Basle. E.P. 185,913, 20.7.21. 

Aminoalcohols derived from 2-phenylquinoliD€4. 
carboxylic acid are obtained by converting the acid, 
■its ester, or nitrile, into a 2-phenylquinolyl-4^lkyl- 
ketone, and either reducing the latter through its 
isonitroso-Dompound to the 2-phenylquino)yl4. 
aminoalcobol, or causing the ketone halogcniae^ in 
the alkyl group to react with an amine, and reducinj^ 
the 2-pheiiylquinolyl-4-alkylaminoketone thus pro 
duced to the corresponding amino-alcohol. The scrips 
of reactions is represented by the following scheme: 



CXTCH, 



CO.CH;NOH 



COCH»Br 



CH{OH).CH,NH, 



COCHrN(CH3), CH(OH).CH,.X(CH,)! 



if pure sodium acetate free from carbon and tarry 
matter is used for the acetylation the oil is not dark 
and the neutralising gives no trouble. As saponi- 
fication often darkens the oil, 50 c.c. of water is 
added aa a medium for the titration. The use of 
20 c.c. of N {2 KOH for the saponification is an 
excess of 45% above the theoretical amount, and 
there is no object in using more. — G. F. M. 

Oil of lemon: Adulteration of with ferpenes, 

G. Ajon. Giom. Chim. Ind. Appl., 1922, 4, 38& — 
391. 

-Tml 'metbods ordinarily used for the estimation of 
citral in lemon oil yield, not the citral alone, but 


2 - Phenyl - 4 - quinolylmethy Iketone forme velloi' 
crystals, m.p. 75® C., and the preparation ana pro- 
perties of its hydrobromide, m.p. 2^® C., 
nitroso-compound, m.p. 182®., and the hrqmo-derii ■ 
tive, m.p. 91® C., are described in detail, by ^ . 
reduction of the isonitroso-compound with 

and formic acid 2-phenylquinolyl-4-aminoetna^ 

dihydrochloride is obtained in yellowish ’ 
m.p. 145® C. The free base is somewhat • ’ 
Substituted aminoethanol derivatives are 
able only from the bromo-ketone, which 
example with dimethylamine in benzene 
give the hydrobromide of 2 -phenylquinoI^i 
methylaminoethnnone, m.p. 260® C., and this 
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tance on redaction with hydrogen in presence of 
ifl converted into the oorresnondinp’ 


v„,irncliloride of wnicsn is a teeniy yeuowisn powaer 
niuble in water, m.p. 175° C. (with decomp.). The 
j.. jrochloride of the corresponding diethylamino- 
clmoound melts at 180° C., and of the piperidido- 
itonol at 199° C. These compounds are all stated 
Ig be of therapeutic value. (C/. J. S.C., Dec.) 

— G. F. M. 


Croionic acid; Production of from eroton- 

iJdehvde. Elektrizitatswerk Lonza. E.P. 165,728, 
27.6.21. Conv., 2.7.20. 

The oxidation of crotonaldehyde to crotonic acid by 
means of oxygen is greatly accelerated by using a 
manganic salt, preferably manganic acetate in 
eolution in glacial acetic acid, as catalyst. A 
manganous s^t can be used initially if desired, but 
it is preferable to oxidise it to the manganic state, 
as it is only under those conditions immediately 
operative. Example: 1'5% of potassium perman- 
ganate is gradually added to a 10% solution of 
manganous acetate in glacial acetic acid at 115° C. 
The solution is then diluted with acetic acid to a 
manganese content of 01 — 0 2%, and 20 litres is 
stirred with 15 kg. of crotonaldehyde whilst oxygen 
is W through the mixture. When no more oxygen 
is absorbed the acetic acid is distilled off and a 
residue of crotonic acid in 98 — 99% yield remains 
andean be purified by recrystallisation. — G. F. M. 


Ethylene and other unsaturated hydrocarbon}; 

Process of preparing . W. H. Ross, Assr. to 

W h. Evans. U.S.P. 1,392,852, 4.10.21. Appl., 

1 . 6 . 20 . 

A mcKEL catalyst prepared from nickel nitrate 
(preferably with addition of an alkaline-earth com- 
pound or other impurity which minirnises sintering 
of the nickel during reaction) by distribution on 
pumice, heating, and reduction in hydrogen, is 
treat^ repeatedly with acetylene, followed by 
exhaustion of the reaction products, until all the 
adsorb^ hydrogen is removed from the catalyst. 
A mixture of equal parts of acetylene and hydrogen 
ia then passed over the cat.alyst, at a temperature 
below 150° C., whereby a product containing 80 — 
of ethylene ia obtained. 


Aldehydes and other oxidation products; Process of 

making . C. H. Bibb, Assr. to J. T. Bibb, 

sen. U.S.P. 1,392,886, 4.10.21. Appl., 27.10.19. 
Htdrocabbons are converted into alcohols, alde- 
hydes, alcohols, and other oxidation products by 
heating with oxygen and a small quantity of a 
gaseous catalyst containing oxygen (s.t;., nitrogen 
oxides). The process is describe as applied to the 
preparation of formaldehyde from methane (natural 
gas). 


i-Bimeihylamino - l~phenyU2.S-dimethylS~pyraz^~ 

one; Preitnrntion of a derivative of ; readily 

soluble in water. Akt.-Ges. fiir Anilin-Fabr., 
Aasees. of M. Bachstez. G.P. 357,751, 25.9.20. 

An aqueous solution containing the sodium or other 
water-soluble salt of 4-ethoxy^enyHmalonamic acid 
and 4-dimethylamiiio-l-plienyl-2.3-diniethyl-5-pyr- 
azolone in equimolecular proportions is evaporated 
to dryness at 100° C,, yielding an oily product which 
erystalUses on rubbing. 'Hie product possesses 
therapeutic value as a febrifuge and sedative, and 
can be applied as subcutaneous injections. 

— li. A. C. 

Qo.inine- Preparation of a derivative of . 

Akt.-Ges. ftir Anilin-Fahr. G.P. 357,753, 19.10.20. 
The 4-ethoxyphenylmalonamic acid salt of quinine, 
m.p. 72° — 730 (j ^ which baa therapeutic value as 
an analgesic and febrifuge, is prepared either by 


melting together equimolecular proportions of 
quinine^ and 4-ethoxyphenylmalonamic aeid and 
crystallising the product from hydrolysing solvents, 
or by reaction between equimolecular proportions of 
the component compounds or their salts in the 
presence of hydrolysing solvents. — L. A. C. 


Condensation products of a^p.ainsaturated ketones 

and phenols; Preparation of . Chem. Fabr. 

vorm. Weiler-ter ileer. G.P. 357,755, 27.3.20. 
aj/S-UNBATHitATED kctoucs, or their acid addition 
products, condense with phenols in the presence of 
acid condensing agents in accordance with the 
equations : — 



R.CO.CHiCH.R, 

or 

B.CO.CH,.CHC].R, 



H,0 

or 

H,0-hHCl 


If highly reactive phenols, such as resorcinol or 
N-substituted m-aminophenol, are employed, the 
reaction is nearly quantitative, yielding coloured 
products suitable for the preparation of dyestuffs 
and for use in medicine. Examples are given of 
the preparation of products from phenols sneh as 
phenol, resorcinol, pyrogallol, and m-dimethyl- 
aminophenol, and ketones such as benzalacetone, 
benzalacetophenone, m-hydroxybenzalacetone, etc. 

— L. A. 0, 


ICarbamic} ester of trichloro ethyl alcohoh Produc- 
tion of a . Farbenfabr. vorm. F. Bayer und 

Co. G.P. 358,125, 14.9.20. 

Cabbauio acid trichloroethyl ester, m.p. 64° — 65° C., 
a sopori^ of which the toxic dose is much greater 
than the effective dose, is prepared either by pro- 
longed reaction between ethereal solutions of tri- 
chioroethyl alcohol and urea chloride, with subse- 
quent separation of the ester by evaporation and 
crystallisation of the product from petroleum ether, 
or by the action of carbonyl chloride on a solution 
of trichloroethyl alcohol in benzene in the presence 
of quinoline, and subsequent treatment of the tri- 
chloroethyl alcohol chlorocarbonate thus produced 
with ammonia. — L. A. O. 

Thyroid gland; Preparation of a serum for treating 

diseases of the . J. Dreising. G.P. 358,148, 

24.9.13, 


Antithteoid serum (e.p., the antithyreoidin of 
Mobius) ia mixed with dilute sodium chloride solu- 
tion and a solution of paranephrin (Merck) m 
0'1% hydrochloric acid, a small quantity of phenol 
is added, and the mixture is concentrated at a low 
temperature under such conditions that no pre- 
cipitate is formed. An anaesthetic, e.g., novo- 
caine is added to the solution, which is Uien 
filtered through a bacteria filter, and pr^erved in 
bottles. Sterilisation of all materials which come 
in contact with the serum is essential. The product 
is considerably more active than ordinary anti- 
thyroid serum. 


Depilatory. P. Froschel and R. Weiss. G.P. 

358,149, 1.8.18. Ckmv., 26.7.18. 

Metallic salts which yield insoluble or sparingly 
soluble hydroxides are added to depilating ag^ts 
containing alkali or alkaline.earth sulphides For 
example barium sulphate, strontium sulphid^ 
pulverised dry vegetable mucilap, and c^stalhsed 
aluminium sulphate are triturated so as to form b 
uniform mixture, which is mixed to » 
with water when required for use. The mixture 
does not injure the skin. 
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Aminopyridines ; Freparation, of Chem. 

Fabr. auf Actien (vorm. E. Sch«ring), H. £^de. 
and H. Horsters. G.P. 358,397, 4.8.20. 
AmNOFnuDiNBfl ar© prepared by the action of 
ammonia on pyridine or its homologues in the 
presence of alkali metals. For example, anhydrous 
pyridine is added slowly to toluene at 80® C. con- 
taining finely divided sodium in suspension, and 
ammonia is simultaneously passed into the solution. 
When sodium has been used up, the solution is 
maintained at 130® G. until no more ammonia is 
absorbed; the bases are then extracted with ether, 
and, after separating the Mlvent^ the product is 
distilled tti vacuo. 2-Aminopyridine distils at 
103® — ^110® C., and 4.4'-dipyridyl at 170® — 180® C., 
both under 20 mm., while 4-aminopyridin6 
separates from the residue, d-Amino-^methyl- 
pyridine (a'-amino-o-picoline), b,p, 120® — 130® C., 
under 20 mm., is prepared in a similar manner from 
2-methylpyridine (a-picoline). — L. A. C. 

Diamifiodi-p^xylylmethanef Preparation of 

from, commercial xyhdine. Farbw. vorm. 
Meister, Lucius, und Briining. G.P. 358,398. 
4.7.20. Addn. to 270,663 (J., 1914, 474). 
SuFwciBNT formaldehyde is added to a solution of 
commercial xylidine hydrochloride to convert the 
p-xylidine present into diaminodi-p-xylylmethane, 
the product is neutralised with alkali, distilled in 
a current of steam, and then treated as described 
in the chief patent. — L. A. C. 

Optically ccfive aromatic amino alcohoUj Manu- 

facture of . 0, Y. Imray, From Society of 

Chemical Industry in Basle. E.P. 187,129, 4.10.21. 
See U.S.P. 1,423,101 of 1922; J., 1922, 878 a. 


XXL — PHOTOGDAPHIC MATEBIALS AND 
PBOCESSES. 

Vhotographic aemitivity; Studies in . I. Dis- 

tribution of sensitivity and size of grain in photo- 
graphic emulsions. E. P. Wightman, A. P. H. 
TriTelli, and S. E. Sheppard. J. Franklin Inst.. 
1922, 194, 4&J— 520. 

The sensitivity of the halide grains of a photo- 
graphic emulsion is discussed from the points of 
view of distribution of a photocatalyst among tho 
grains, and of a discrete structure of the radiation 
energy. The work of Slade and Higson is criticised 
(cf. J., 1921,^ 324 a). An approximate theory of 
the density-exposure function for certain limited 
conditions is developed. It is shown that under 
certain conditions the first derivative of the 
density exposure function may correspond with the 
intensity-variation function. The results of deter- 
minations of grain size-frequency curves for various 
emulsions are given (cf. 3., 1922, 119 a) and com- 
parrf with the sensitometric characteristics of tho 
emulsions. The relation of grain size to sensitivity 
IS considered from the points of view of the 
‘quantum” theory of sensitiveness and of the 
emulsification-nucleus ” hypothesis. So far, a 
crucial distinction cannot be made between these 
two theories. — W. C. 


Photographic emulsions; Sensitometry of am 

a survey of the characteristics of plates am 
films of American manufacture. R. Davis an< 
P. JE Walters, jun. U.S. Bureau of Standards 
Sei. Paper 439, 1922. 120 pages. 

About 90 different brands of sensitive plates am 
hliiM were investigated for speed, developmen 
factors, rolour sensitiveness, filter factors, scale 
and resolving power, and the curves and figure 
tor e^h of these factors are given for 86 differen 
braniU of sensitive material. The paper include 
a review and description of the various prbpertie 


of plates and films and their measurement' 
detailed description of the apparatus and 
employed in the standard systems of measureiam? 
and a full account of the experimental result, 'i 
the tests.— W. C. ® 

Photographic plates; Study of the " thresheU. 

value ” of by counting the grains, n 

Noddack. F. Streuber, and H. ScheffeK 
Sitzungeber. Preuss. Akad. Wiss. Berlin igS' 
210—213. Chem. Zentr., 1922, 93, IV.,’g8o ' 
Thb source of light used was of wave-length 436 
the brightness being 4-44x10-' Hefner candki' 
Plates were exposed for varying times, the lonaS 
exposure being that required to produce S 
visible blackening on development (60—100 secs* 

1 m.), the other exposures being less by a factor J 

2 in each case. After development and fixing tk, 
grains were counted in the microscope or m 
photomicrographs, and the “ fog ” grains in 
exposed parts of the plates were subtracted. T},. 
‘‘ threshold value ” can be easily ascertained by thi, 
method. The increase in number of developed 
pains is not proportional to the intensity of the 
light, but is less than required by direct pro. 
portionality with increasing exposure. This i, 
explained by the fact that with increasing exposure 
a greater number of grains would be hit by several 
quanta, and the probability of one grain being hit 
by several quanta will increase with its size. Thi 
accounts for the fact that very sensitive (coarse, 
grained) plates give a Hatter curve than small 
grained emulsions. — W. C. 

Photographic exposure; Quantum theory of 

L. Silberstein and A. P. H. Trivelli. Phil Mae’ 
1922, 44, 956—968. ’ * ’ 

Additional experiments on the authors’ light 
quatum theory of photographic exposure (cf, 
Phil.. Mag., 1922, 44, 237), This theory assumes the 
distribution of active centres in tho halide crystals 
according to the laws of chance, and the occurrence 
of light “darts” of definite cross-section, a grain 
being made developable only when fully struck by a 
light dart. A clump of silver halide grains behaves 
as a photographic unit, since if one of the com- 
ponent grains is made developable, the whole clump 
may be reduced by a sufficiently long development. 
In a number of observations the targets were 
.classified, according to the number of grains in the 
clump, but in the later experiments a new method 
of division of the targets into broad classes accord- 
ing to area was adopted. Tho effect of length of 
exposure to a constant light source, and the number 
of clumps made developable is in agreement with 
the authors’ theory. — W. E. G. 


Photographic print-out images; Colour change of 

on fixing. F. Formetwher. Phot. Lid., 

1921, 590. Chem. Zentr., 1922, *3, TV., 999. 
The reversible colour change produced on immers- 
ing a print in distilled water is probably due to an 
alteration in the distance between the grains fls n 
result of swelling of the film. Irreversible colour 
changes are produced by the action of ions on the 
film, causing a coagulation of colloidal silver to 
coarse-grained yellow-brown silver. The medium 
exerts an important influence on this change- 
Since the colour of a print varies between red and 
blue according to the composition and degree of 
ripening of the emulsion, the fixed image also takes 
on different tints. The bluer the copy the greater 
is the deviation from the normal yellow-brown 
colour of coagulated silver, and the redder are the 
tones obtained on fixing. The colours of Poitevin 
photoohromes depend on tho optical resonance ol 
the silver ultramicrons, and each contact with 
solutions brings about coagulation and so altem 
the colours. — W. C. 
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inaeyanolt. K»nig. See IV. 

Patent. 

.mdoid rvhotographic'] films; Seducing the 

infiammaMity of . E. Grimpe. G.P. 357,484, 

11.12.19. 

olvlow photographic films are steeped in a bath 
ontaini“8 ‘-O-t 86 pts. by volume of water-glass, 

j j3 pts. of glyc®rin, and 2-5 pts. of gum arable, 

^tVi nr without the addition of powdered mica. 

“ — L. A. C. 

xxn.— EXPLOSIVES; MATCHES. 

vitifi test for detonators; Modifications of the . 

W. M. Dehn. Chem. and Met. Eng., 1922, 27, 
784—787. 

t. uoDiFiED apparatus waa employed for carrying out 
bis test. 500 g. of standard sand was used so that 
nough should ^ present to enable the detonator 
0 exert its maximum crushing effect. The sand 
ised was rounded and sand recovered from one test 
,'as not used again. The confinement of the ssitd 
I'as effected by a heavy weight of special design, 
lad the whole was tamped down to a maximum com> 
)r€Ssion, the detonator being in the centre of a 
jall-like mass of sand. Only sand passing a 3C^mesh 
lud remaining on a 100-mesh sieve was weighed, 
;bat passing lOO^esh being calculated by 
lifference. Different weights of the same detonat- 
ng substance, or indeed equal volumes of the same 
mbstance differing in density of packing did not 
jxert crushing effects on sand directly proportional 
bo the weights used. Comparison of the strengths 
)f different detonators as determined by the sand 
best are therefore only approximate. — H. C. B. 

Chlorate explosives; Toxicity of the fumes from 

. H. Kast and A. Haid. Z. ges. Schiesa- u. 

Sprengstoffw., 1922, 17. 145—149. 
k SHALL quantity of carbon monoxide is produced 
in the detonation of chlorate explosives even when 
sufficient oxygen is present for complete oxidation. 
This behaviour is shared by ammonium nitrate 
explosives. If the fumes are collected, they may be 
found to contain 0T% of carbon monoxide, which 
might under unfavourable circumstances exercise 
a toxic action. Oxides of nitrogen are formed in 
small quantity during the combustion of chlorate 
explosives containing nitro-compounds, and the 
powerful toxic action of these gases might affect tlie 
respiratory organs in localities where a local con- 
centration of the fumes had occurred. The effect 
would be intensified by the irritating action of the 
alkali chlorides and soot in suspension in the fumes. 
The furara of burning ammonium nitrate explosives 
and of nitro-compounds are very much more toxic 
than those of chlorate explosives owing to the pre- 
sence of greater quantities of nitric oxide, but 
chlorate explosives are much more prone to burn 
instead of detonate than either ammonium nitrate 
or nitro-compounds. — H. C. R. 

Patents. 

De^oTwftng compositions for defona^ors or primers; 

Manufacture of E. von Here. E.P. 187,012, 

mixture ie composed of lead azide and 
substances being 
together, from solution, or either salt 
othpr precipitated in the presence of the 

caiisiA« mixture may be precipitated by 

trinH-?. ^ cf eodiain aside and magnesium 

lead slowly into a solution of 

temDPra+^^ slightly acidified with acetic acid at a 
triniw^ C. Preferably lead 

eeorcxnate u suspended ki an aqueous solu- 


cf lead acetate and a dilute solution of sodium 
azide added at atmospheric temperature. The pro- 
portions employed are preferably such as to yield a 
mixture containing about 40—50% of lead azide. 

— J. S. G. T. 


Explosive. W. Rintoul, T. J, Nolan, and 0. W. 
Stickland, Assrs. to Nobel’s Explosives Co . Ltd 
U.S.P. 1,392,851, 4.10.21. Appl., 19.10.20. 

See E.P. 166,277 and 166,502 of 1919 ; J., 1921, 639 a. 


XXIIL— ANALYSIS. 

Brass weights; Protection of . J. J. Manley. 

Phil. Mag., 1922, 44. 948—950. 

The method introduced by Faraday for the protec- 
tion of iron from rust, has been employed for pro- 
tecting brass weights. A satisfactory method of 
procedure is to cover the weight with a thin film of 
linseed oil, and heat in a “ vitreosil ” crucible or a 
muffle furnace until the weight assumes a golden 
tint. The protecting film which is formed is tough 
and may be pK>lished. The weight of 1 sq. cm. of 
normal film is O'OOOOo g. — Vf . E. G. 

Cold; Generation and utilisation of . [Measure- 

merit of low temperatures.] C. R. Darling. Fara- 
day Soc., 16.10.22. [Advance proof,] 

The thermal junction method of low temperature 
measurement is advocated because of tbe quick 
response such instrumente give to temperature 
changes and their adaptability for use in confined 
spaces. The recent checking of an old instrument 
made of a flexible couple of Hoskins’ alloy and 
capable of reading to -200® C. has shown that such 
instruments maintain their accuracy. Resistonce 
thermometers are recommended as the best available 
method of temperature recording in a cold storage 
installation, since several instruments can be placed 
at different points in a factory and coupled through 
a switchboard with a common indicator. — S. G. U. 

Thermometric lag with especial reference to cold 
storage practice. E. Griffiths and J. H. Awbery. 
Faraday Soc., 16.10.22. [Advance proof.] 
Experiments were carried out with a mercury glass 
theraometer with wooden sheath and lagging, a 
spirit thermometer, a mercury in steel ther- 
mometer, and a resistance thermometer, in order to 
determine the magnitude of some possible sources 
of error, when mercury or spirit thermometers are 
removed from the hold to the deck of a ship for 
reading, and to obtain information regarding the 
error introduced by tbe time lag when the cold 
storage temperature is rapidly changing. After 
calibration the time lag was determined by insert- 
ing the thermometers in a carefully insulated 
cubical box (2 ft. edge) within which was a 
rectangular spiral of iron piping through which 
circulated expanded ammonia to maintain a con- 
stant temperature, recorded by a freely suspended 
thermo-junction. From observations taken curves 
connecting temperature above surroundings and 
time were plotted. From these a second set of 
curves, connecting the logarithm of temperature 
excess above that of the enclosure and time were 
derived. These proved to be straight lines and the 
slopes denoted by -1/L gave the relative time lags 
of the thermometers. L is a convenient constant, 
the value of which, if known for a particular 
thermometer is sufficient to determine the 
behaviour of that instrument under any circum- 
stance as regards time lag. When the ther- 
mometer is introduced into an enclc^ure the^ 
temperature of which is changing uniformly this 
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thermometer records the temperature which 
existed in the chamber L minut^ previously. 

— S. G. U. 

Colorimetric researchet; Application of coloured 

glasses instead of liquids in . K. Sonden. 

Ark. Kem. Min. Geol., 1922, 8, [7], 1 — 10. 
Ck)3iBiKATiOK8 of coloured glasses may be con- 
veniently used as standards in colorimetry. The 
coloured glasses are suitably prepared by dyeing 
the gelatin him on a photographic plate from which 
the silver has been removed by treatment with 
thiosulphate. — W. O. K, 

Supersaturation; Quantitative analysis by 

measurement of the degree of . E. F. 

Hdppler. Chera.-Zeit., 1922, 46, 957 — 958. 

Thb time elapsing between the addition of a 
reagent and the formation of a precipitate or 
coloration can be utilised as an approximate quan- 
titative measure of traces of substances in solution. 
The method is particularly applicable to water 
analysis. SO« and OaO can be estimated in this 
way between the dilutions of 2*3 and 100 mg. per 
litre, N,Oa can also be estimated by this means 
when in not greater concentration than 0*5 mg. per 
litre.- — H. C. R. 

Precipitation analysis; Application of conducto- 
metric methods to . V. Titrations with 

barium salts. 1. M. Kolthoff. Z. anal. Chem., 
1922, 61, 433—448. 

SiJLPHATBS mav be titrated conductometrically with 
barium chloride rapidly and exactly if some alcohol 
is added to the solution. Mineral acids and iron, 
aluminium, and calcium salts interfere but nitrates 
do not. The method is inapplicable to the 
determination of sulphates in arinking water. 
Carbonates, chromates, oxalates, tartrates, citrates, 
and malates in the presence of sufficient alcohol, are 
capable of exact conductometric titration with 
barium chloride but not phosphates, pyrophos- 
phates, succinates, benzoates or salicylates. (Cf. 
J.C.S., Dec.)— A. R. P. 

Calcium; Volumetric estimation of e A. 

Vurtheim and G. H, C, Van Bers. Chem. 
Weekblad., 1922, 19. 45a--452. 

Aftek addition of excess of ammonium oxalate and 
ammonia, the solution is hltered and an aliquot part 
titrated with permanganate; blank titrations must 
be carried out, as ammonium oxalate solutions vary 
rapidly. The results agree well with gravimetric 
estimations. (Cf. J.C.8., Dec.)— 8. I. L. 

Magnesia; Separation of ferric oxide and alumina 

from by the nitrate method. A. Charriou. 

Comptes rend., 1922, 175. 693—695, (Cf. J., 
1922, 81 A, 351 A.) 

Febbio oxide or alumina may be quantitaiivelv 
separated from magnesia by precipitation with 
ammonia solution in presence of ammonium nitrate. 
The precipitate is dried at a temperature below 
150® C., so that the nitrate is not decomposed, then 
boiled with ammonium nitrate solution, and finally 
treated with boiling water. The author states that 
no trace of aluminium or iron is found in the 
solution after treating with the nitrate. It is diffi- 
cult to remove the oxides from the crucible for 
wei^in^ and a tared crucible should therefore be 
nsea. ^e magnesium may be estimated in the 
aolution and washings. — H. J. E. 

Nickel; Gravimetric determination of oi nickel 

d'ioxide. W. Vaub^. Chem.-Zeit., 1922, 46. 978. 
Kickbioub hydroxide is precipitated from the soia- 
tion with sodium hydroxide, collected, washed, and 


ignited. The ignited precipitate is furthw washed 
until free from alkali metals, dried, and dissolved h 
nitric acid. The excess of nitric acid is evaporated 
and the crucible heated for 30 mins, in an air bath 
at 280° — 330° C. Pure black nickel dioxide is left 
The oxide, Ni,0,, does not exist, the known oxidw 
of nickel Ibeing NiO, Ni,0* and NiO,. — H. C. R. 

Nickel; Electrometric determination of 

silver nitrate. E. Miiller and H. Lauterbacb. 7 
anal. Chem., 1922, 61. 457 — 464. 

Nickel may be determined by adding a kno^Ti 
amount of standard potassium cyanide solution 
to the neutral nickel solution and determining the 
excess by conductometric titration with silver 
nitrate whilst vigorously agitating the solution. The 
results agree closely with those obtained by Moore's 
method (Chem. News, 1895, 72, 92; Z. anal 
Chem., 1909, 48, 778). (Cf. J.C.S., Dec.)— A. R, p; 

Arsenic^ antimony and fin; Separation of — 
F. L. Hahn. Z. anorg. Chem., 1922, 123, 276. 
Thb separation of antimony by oxidation to pyro. 
antimonate (cf. Hampe, J., 1895, 302) can be em- 
fdoyed for the estimation of antimony in the pre- 
sence of arsenic and tin, — W. T. 


Analytical chemistry; Contradictions and errors in 

. I. Precipitation of aluminium by thiotui 

phate and its separation from iron. 11. Ageing of 
volumetric thiosulphate solutions. F. L. Hahn, 
G. Leimbach, and H. Windisch, Ber., 1922, 5S, 
3161—3165. 

The precipitation of aluminium by thiosulphate 
under the customary conditions is far from cjora* 
plete; it is almost quantitative when the solutions 
are boiled for a short time, and the aluminium still 
in solution is precipitated by bases. An almost com* 
plete separation of aluminium from iron can be 
effected if a very weak base, preferably phenyl- 
hydrazine. is used. The addition of a very emaO 
amount oi alkali enables thiosulphate solutions to 
be preserved without alteration in strength from 
the first day. The change which they otherwise 
suffer appears to be caused by the faintly acid 
reaction of distilled water; it certainly docs not 
involve the formation of sulphite or sulphide. 

— H. W. 


Copper; Catalytic reaction for the detection mds 
method for the estimation of the smallest tracei 

of . F. L. Hahn and G, Leimbach. Ber., 

1922, 55, 3070—3074. 

When a solution of a ferric salt is added to a 
solution of sodium thiosulphate a dark vioM 
coloration is developed which gradually disappears 
as the ferric salt b^omee reduced and the sodium 
thiosulphate is converted into tetrathionate. The 
reaction is greatly acce4erat^ by the presence ot 
copper saite and its completion can be made more 
obvious by the addition of ammonium thiocyanate 
to the mixture; the latter substance has also tw 
advantage of retarding the action. The followmg 
solutions are required: copper sulphate solutio 
(3’9 g. of the penbahydrate per litre, of which I cx. 
is diluted to 1 litre before use); ferric solution (l>& 
of iron alum and 25 c.c. of 2 N hydrochloric ac 
per litre); 6 M ammonium thiocyanate ’ 

M/ 16 sodium thiosulphate solution. For 
nitioD of the minutest traces of copper, two 
the iron solution should be mixed with 
of thiocyanate solution; for the ©stima^n oi » s 
amounts, more thiocyanate (up to 200 c.c.; 
be used. For the estimation a solution ° jj 
substance under investigation (as . c. 

possible) U placed in a beaker of about 
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pjyjity and known quantities of the copper boIu> 
are brought into a series of similar beakers. 
The solutions are made up to a fixed volume with 
listiHed water and to each is added 100 c.c. of the 
iron thiocyanate solution. Simultaneously (bv 
nieans of a row of test tubes fastened to a rod wbicn 
be rotated horizontally) 25 c.c. of sodium thio- 
Rulpbate solution is added to each beaker and the 
contents are well mixed. The times required for 
decolorisation (conveniently 10 — 20 mins.) are then 
compared. The velocity or the reaction depends so 
largely ou the ratio of the concentrations, iron: 
thiocyanate: thiosulphate, on the degree of acidity 
and the temperature that it is scarcely possible at 
present to indicate definite intervals of time for 
definite quantities of copper. It is necessary to 
observe the progressive decolorisation in the solution 
under investigation and in solutions of known 
copper content simuiltaneously and to use a 
sufficient volume of solution (about 100 c.c.) to 
avoid the effect of local variations in temperature. 
The smallest amount of copper which can be 
detected with certainty under these conditions is 
0’2 /ig- ^ similar effect on the course of the re- 
action has not been observed with any other 
substance yet investigated. Acceleration is caused 
by relatively large amounts of platinum, but the 
effect is so little marked that a confusion with 
copper is impossible. Aluminium, zinc, nickel, and 
arsenic, in particular, retard the action especially 
in strongly acid solution. If such metals are to be 
investigated with regard to their copper content, it 
is essential that an equal weight of “ foreign " 
metal shouild be added to the comparison solutions; 
in this manner, the presence of 0 001% of copper 
in nickel can be detected with rapidity and 
certainty. — H. W. 

Bimuth; Estimation of as metal. A. 

Kurtenacker and F. Werner. Z. anorg. Chem., 
1922, 123, 166—170. 

The authors found that dissolving in ferric salt and 
titrating the ferrous saJt produced by potassium 
permanganate was a reliable method for the estima- 
tion of metallic bismuth, the reaction being 
3Fe''-fBi=Bi“*+3Fe‘*. Ferric chloride U more 
suitable than the sulphate. Reduction of bwmutb 
nitrate by formaldehyde, hyjwphosphorous acid, and 
alkali stannite gave results 5% too low. The weight 
of precipitate (Bi) was a fraction of 1% too 
high. The 'low result by titration is due to a small 
amount of bismuthous oxide being found in the 
precipitate (Bi'*+FG'” =Bi ■‘+Fe' ), this requiring 
only one-third of the amount of iron required by 
the metal. Conditions for complete reduction to 
the metal could not be found. — W. T. 

5ulp/mric acid; EeteTmination of ua harium 

svlphate. Evidence of the existence of a complex 
harium sulphuric acid., D. Balarew, Z. anorg. 
Chem., 1922, 123, 69—82, 

Tee sources of error in the estimation of sulphuric 
acid as barium sulphate are given as occlusion of 
Baltfi, e.g. barium chloride, by the precipitate, occhi- 
Bion of mother liquor, and the formation of the com- 
plex ion [Ba^^SO^),], the last-named being the chief 
source of error. T^e author isolated the potassium 
salt of this complex anion [Ba 5 (SO,)„]K,. Error due 
w this cause is reduced to a minimum by precipi- 
slowly from a dilute, boiling solution acidified 
With hydrochloric acid. Crystals of precipitat^ 
tarium sulphate have various forms; the prismatic 
lorm corresponds to the simple salt. The chlorine 
of barium sulphate is not caused by the salt, 

BaClSO^BaCl.— W. T. 

P^-ojp^oric acid; I7»« of benisidine in the detection 
F. Feigl. Z. anal. Ohem., 1922, 61, 

448 — 454 . 

solution is treated with ammonium molybdate 


solution and, whether a precipitate forms or not, 
filtered through a close-textured ashlees filter paper. 
The paper is treated with a solution of benzidine 
hydrochloride containing acetic acid and then held 
over an ammonia bottle. If phosphoric acid is 
present a blue to almost black colour is produced 
which is apparent even when the original solutioin 
contains only 1 part of PjO, in 300,000 of water. 
The method serves to distinguish phosphomolybdates 
from arsenomolybdates and from molyodic acid, both 
of which may be co-precipitated under certain con- 
ditions. iCf. J.C.S., Dec.) — A. B.. P. 

Phosphoric acid; lodometric micro-estimation of 

, and of phosphorus in organic compounds, 

O. Svanberg, K. Sjoberg, and G. Zimmerlund. 
Ark. Kern. Min. Geol., 1922, S, [10], 1—17. 

An improvement on Neumann’s method for the 
micro-estimation of phosphorus is described, in 
which the phosphorus is precipitated as ammonium 
phosphomolybdate, and the nitrogen in the precipi- 
tate is determined by Bang’s micro-Kjeldahl 
method, the excess of acid remaining after absorp- 
tion of the ammonia being estimated by adding 
excess of potassium iodide and potassium iodate, 
and titrating the liberated iodine with thiosulphate. 
O'Oo — I'OO mg. of phosphorus may be estimated to 
within 2 — 3%, — W. O. K. 

Boric acid; Titration of , in presence of phos^ 

phoric acid. I. M. Kolthoff. Chem. Weekblad, 
1922, 19, 449 — 450. 

The phosphoric acid is titrated first with sodium 
hydroxide in presence of excess of sodium citrate, 
using pbenolphthalein as indicator. Mannitol is 
then added, and the boric acid titrated in the usual 
way ; the pink coloration must persist for 3 minutes. 
Calcium and magnesium do not interfere. (Cf, 
J.C.S., Dec.)— S. I. L. 

Nitrous acid: Titration of alone and in the 

presence of arsenious acid, A. Klemenc and F. 
Poliak. Z. anal. Chem., 1922, 61, 448 — 454. 

An excess of potassium permanganate solution and 
sulphuric acid is placed in a stoppered flask carry- 
ing two tubes with stopcocks, one tube leading below 
the surface of the liquid. The flask is filled with 
carbon dioxide, then partially exhausted, and cooled 
in ice. The neutral nitrite solution is run in and 
the contents of the flask are shaken and slowly 
heated to 40® C. The excess of permanganate ib 
determined by titration with oxalic acid. Under 
these conditions arsenious acid is quantitatively 
oxidised to arsenic acid. If present in the solution 
it may be determined in another portion by titra- 
tion with iodine in the presence of excess of stmiim 
bicarbonate. Nitrous acid is then found by 
difference, {Cf. J.C.S., Dec.) A. R- P. 

Gases; Portable apparatus for the analysis of 
{determinutiiin of carbon dioxide in'] by 

the dry method. H. Stracbe and K. Kling. 
Feuerungstech., 1922, 11, 13 — 15. 

A DOUBLB-ACTiNO pump IS arranged to deliver a fixed 
quantity of gas for analysis into an absorption 
flask of constant volume, after rernovmg^an equal 
volume of gas free from carbon dioxide. The carbon 
dioxide is removed from the sample by means of 
solid potash, and the fall* in pressure gives a 
measure of the amount present. The walls of the 
flask are kept moist to prevent reduction of pressure 
due to absorption of moisture. The apparatus is 
enclosed in a small box which is quite portable. 
Only one tap is used, this having three sets or 
borings, controlling the flow of gas through nine 
leading tubes. Each analysis takes from 10 to 
20 secs. — W. P. 
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Go* analysis; ^paraias for exact . K. A. 

Schaller and W. Berndi. Chem.-Zeit., 1922, 46, 
97^-973. 

Thx apparatus consists of a manometer, a 
measuring tube immersed in a water jacket with 
air agitation, and a detachable absorption vessel 
with its own adjustable mercury reservoir. The 
passage of the mercury from the manometer into 
the measuring tube is prevented by a special 
IT-tube containing at its lowest point either a con- 
striction or a throttlc>cock. All the operations of 
gas analysis can be carried out in this apparatus 
except explosions, for which the absorption vessel 
is replac^ by a eudiometer. The procedure for 
determining carbon dioxide, heavy hydrocarbons, 
oxygen, carbon monoxide, and the combustion of 
hydrogen, methane, and ethane is described. 

— H. C. R. 

Analytical notes. III. {^Detection of urea, and 
determiTiation of proteolytic enzymes.'\ L. 
Pincussen. Biochem. Zeits., 1922, 132, 242 — 244. 
XJuBA is best detected in a fluid free from ammonia 
by addition of urease at 7*0-^7*2, keeping at 
65® C. for 15 minutes, then adding two drops^ of 
saturated sodium carbonate solution and detecting 
the liberated ammonia by litmus paper. If the 
liquor contains ammonia originally it is removed by 
shaking with permutite (0*2 g. per c.c.). A quan- 
titative method for estimating proteolytic enzymes 
ia described which depends on the micro-Kjeldahl 
estimation of the non-protein nitrogen formed by 
digestion. Unchanged protein is removed by 
conoidal iron. — H. K. 

Bingham viscosimeter ; Drainage error in the . 

W. H. Herschel. J. Ind. Eng. Chem., 1922, 14, 
724. 

An instrument similar to the Bingham viscosimeter 
was so arranged that the drainage error could be 
measured by calibration with liquids of various 
viscosities, and the results are embodied in a graph, 
from which correction factors may be taken to 
correct the results obtained with liquids having 
higher viscosities than the calibrating liquid.^ The 
time of flow to render the drainage error negligible 
is also shown. — H. M. 

See also pages (a) 928, Metallurgical coke (Kenney 
and Perrott), ^2, Coke residue of creosote oils 
(Reeve and Yeager) ; Fcmifnc acid as analytical 
reagent (TrLfonow); Anthraquinone (Nelson and 
Benseman) ; fi-Naphthylamine (Leo and Jones). 
933, H-A^ arui intermediates (Lynch). 934, Wood 
(Mahood and CJaMe). 935, Alkali-resistant cellulose 
(Waentig). 936, Biezo-micrometer (Strachan). 937, 
Phosphoric acid and phosphates (Moerk, also Moerk 
and Hughes). 940, Titanium in ferrous pr<^ucts. 
944, Fat-constants (Lund); Separating solid and 
liquid iatty acids (Meigen and Neuberger). 946, 
Fineness and 6ulfc of pigments (Gardner and others). 
9^, Fungi and aetinomyceies in soil (Conn); Sugar 
purity (Horne). 951, Diastatic power (Windisch 
and others). 953, Flours (Fornet); Acids in silage 
(Ziektorfl and Benirschke). 956, Tartaric acid 
(Sdmon and Zivy). 957, N itro-campounds (Prins); 
Nitrobenzene in benzaldehyde (Reclaire). 958, 
Citronella oil (Salamon) ; Lemon oil (Ajon). 


Patents. 

Gas analysing apparatus. Svenska Aktiebolaget 
Mono. E.P. 162,249, 19.4.21. Conv., 23.4.20. 


In a gas analysing apparatus of the type described 
in B.P. 103,812 (J., 1918, 447 a), wherein two or 
more series of analyses are carried out and a deter- 
mination of one or more constituents of the mixture 
iselnded in all the analyses, means are provided for 
obtaining a single common record of the successive 
alternate analyses, the record consisting of a 


number of adjacent lines extending in the same 
direction. Thus the device may be applied to the 
analysis of smoke in such manner that in every 
alternate analysis the percentage of carbon 
dioxide is recorded, while in the others, the 
centage of carbon dioxide, carbonic oxide, hydro, 
carbons and hydrogen is recorded. — J. 8. G. T. 


Pyrometer; Optical — for measuring 
temperatures. M. Lockhoven. G.P. 357 975 
6 . 12 . 20 . ’ 


Rats of light from a sheet of refractory material 
suspended at a place at which it is desired to 
measure the temperature are transmitted througli 
a long tube to a polariser and thence through a 
plate of quartz or other optically-active material 
to an analyser. The degree of rotation of the plane 
of polarisation of the transmitted light affords a 
means of estimating the temperature of the sheet 
of refractory material. — L. A. O. 


Calorific value of gases; Method and apparatui 

for determining the . C. H. Lanphier 

U.S.P. 1,432,472, 17.10.22. Appl., 23.6.19. 

See E.P. 184,025 of 1921; J., 1922. 791 a 


Patent List. 

The dalaa Eiveii id this list are, in ths cas* of Applies* 
iiona for Patents, ihoss of application, and in the csbk oi 
Complete Specifications accepted, those of the Official 
Journals in which ths aoceptancs is announced. Complete 
Specifications thus advariieed as aeoeptsd are open to 
inspection at tbs Patent Office immediately, and to oppoth 
tion within two months of the date iriven; they are od 
sale at Is. each at the Patent Office. Sale Branch. Quality 
Court Chancery Lane, London. W.C. 2. 15 days alter the 
date siven. 


I.— GENERAL; PLANT; MACHINERY. 
Applications. 

Barbet et Fils et Cie. Distillation and rectifica- 
tion. 31,846. Nov. 21. (Fr., 21.11.21.) 

Bowsher. Valves for acids etc. 31,329. Nov. 16. 
Bradley Pulverizer CJo. Grinding-mills. 30,975-6. 
Nov. 16. (U.S., 16.11.21.) 

Braitbwaite and Co., and Smith. Crystallisation 
of matter in solution from liquids. 31,877-8. 
Nov. 22. 

Farbw. vorm. Meister, Lucius, u. Briining. 
Apparatus for absorbing gases etc. by means of 
charcoal. 31,373. Nov. 16. (Ger.. 30.12.21.) 

Fraisse. ^ncentrating liquids oy evaporatioQ. 
31,372. Nov. 16. (Fr., 5.12.21.) 

FuWerton, Hodgart, and Barclay, and Holmes. 
Evaporators etc. 31,320. Nov. 16. 

Gas Light and CJoke Co., Shannan, and Siderfin. 
Cbnduct of chemical reactions involving use or 
gaaes etc. under pressure. 31,596. Nov. 13. 

Gas Light and Coke Co., Shannan, and Siderfin. 
Crystallisation. 31,597. Nov. 18. 

Harper and Lamplougb. Retorts or stilJs. 

31.156-7. Nov. 14. .. 

Jung. Filter etc. press. 32,160. Nov. 
(Ger., 19.5.22.) ^ ^ 

Kilner and Stevens. Separation and storage, 
conveyance of solids and liquids, and production 
composite fueft. 31,126. Nov. 14. 

Lacy. Apparatus for recovering solvents 

distillation. 31,901. Nov. 22. 

Laing and Nielsen. 31,807. See II. 
Lancaster, Langfoi^, and Winget. Ltd. 
for mixing or washing viscous, plastic, etc. 
stances. 31,719. Nov. 20. vnT 23. 

Lockhart. CentrifuMl separators. ^illl- S^-‘23. 
Lockhart. Hydraulic separator. 32,112- N • 
Monson. Treatment « liquid and fat y 
stances. 31,468. Nov. 17, 
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Morgan, and Thermal Industrial and Chemical 
Research Co.* Method of distillation. 31,012. 

Nov. 

^ Ward. Filtering liquids etc. 31,933. Nov. 22. 
Wood. Drying-apparatus. 31,785. Not. 21. 

OoHFnsTB Specifications Accepted. 

1^161 (1921). Nitrogen Oirp. Production of 
catalysts. (163 046.) Nov. 22. 

16,547 (1921). Rigby. Heating or cooling 
«.’nniks or admixed solids and liquids in evaporative 
nr like treatment. (188,703.) Nov. 29. 

18 395 (1921). Plauson’s (Parent Co.), Ltd. 
(plauson). Filter press, (188^362.) Nov. 22. 

' 19 240 (1921). Sutcliffe and Raper. Recovery of 
eases or vapour from charcoal etc. (188,723.) 
Ifov. 29. 

21 9^ (1921). Lambert. Manufacture of ab- 
«nrbents or adsorbents of condensible gases and 
“pours. (188,786.) Nov. 29. 

^703 (1921). Stehmann. Rotary calcining 
fnrnaces. (188,424.) Nov. 29. 

26 347 (1921). Seedorff, Barfred, and George. 
Tunnel furnaces or kilns. (188,488.) Nov. 22. 

30 874 (1921). Timm. Filtering apparatus. 
(183,539.) Nov. 22. 

301 (1922). Frankenberger. Dry grinding 
cylinders. (1^,581.) Nov. 22. 

23 911 (1922). Rigby. Preheaters for evapo- 
rators etc. (188.623.) Nov. 22. 


OoifPLETE Specifications Accepted. 

13,758 and 20,968 (1921). Plauson's (Parent Co.), 
Ltd. (Plauson). Extraction of hydrocarbons from 
shaJle, wood, etc. (188,686.) Nov. 29. 

14,153 (1921). Bergb and Larsson. Furnaces for 
utilising bituminous shale by distillation and subse- 
quent combustion. (188,693.) Nov. 29. 

16,806 (1921). Siemens Bros, and Co., and Iio 
Marecbal. See X. 

18,092 (1921). Burnie (Bitumul-Matita Soc. 
Anon. Romana). Manufacture and treatment of 
bitumen. (188,354.) Nov. 22. 

18,441 (1921). Technical Research Works, and 
Pelly. Lubricants. (188,364.) Nov. 22. 

21,321 (1921). Walker. Fractional distillation of 
crude naphtha. (188,402.) Nov. 22. 

22,460 (1921). Hart. Production of carbon. 
(188,807.) Nov. 29. 

25,181 (1921). Nicbolls and Brown. Manufacture 
of liquid fuel from peat. (188,469.) Nov. 22. 

28,900 (1921). Hovey. Obtaining light hydro- 
carbon distillates from heavier hydrocarbons. 
(188,928.) Nov. 29. 

34,846 (1921). China and others. See HI. 

4745 (1922). Egeling. Saturators for use in re- 
covering salts from ^sea of dry distillation. 
(175,649.) Nov. 22. 

5118 (1922). Beswick and Rambush. Manufac- 
ture of producer-gas and recovery of liigh yields of 
by-products. (188,607.) Nov. 22. 

19,703(1922). Elektrizitatswerk Lonza. See XX. 


II -FUEL: GAS; MINERAL OILS AND ' 
WAXES: DESTRU(71'rVE DISTILLATION; i 
HEATING; LIGHTING. ' 

Applications. j 

.Ugem. Norit Maatsch. and General Norit Co. ! 
Pr^uction of decolorising-carbon. 31,686. Nov. 20. | 
(Holland, 19.11.21.) ^ i 

Amato. Treatment of petroileum etc. 32,059. i 
Nov. 23. i 

Appleby and Bentley, Gas producers, retorts, j 
etc. 31,122. Nov. 14. j 

Davidson. Gas purification. 32,317. Nov. 25. 
Dunstan and Thole. Utilisation of alcohol in j 
production of liquid fuel. 31,314. Nov. 16. 

General Norit Co. and N. V. Algem. Norit ! 
Maatsch. Apparatus for revivifying finely-divided j 
decolorising-carbon etc. 31,008. Nov. 13. (Holland, i 
14.11.21.) ; 

Goldman. Producing carbon-black etc. 31,004. 
Nov. 13. : 

Haller and McLaren. Utilising waste g.ases from i 
furnaces. 31,940. Nov. 22. | 

Harper and Lamplough. ' 31,156-7. See I. ; 

Kilner and Stevens. 31,126. See I. ; 

Koppers. Apparatus for degasifying or distilling | 
gas from non-coxing bituminous materials at low ; 
temperatures. 31,962. Nov. 22. ! 

Laing and Nielsen. Rotary retorts, kilns, etc. j 
«1,807. Not. 21. ’ I 

levy. 31,235. See XXllI. . 1 

Loriette. Production of liquid fuel mixtures with ! 
aloohol as basis. 31,786. Not. 21. (Fr., 21.11.21.) ! 

Lucas, and V. L. Processes, Ltd. Treatment of | 
“yurocarhons and their deriTatiTes. 32,219. 
Not. 24. ! 

McLaren, Thomas, and Powdered Fuel Plant Co. 
wymg pulTerulent fuel. 31,231. Not. 15. 

Masterman and Weygang. 31,172. See XII. 
ooi^vertaon (Power Speci^ty Co.). Distilling oil. 
“30S-9. Not. 23. 

^mmance. 81,236 and 31,460. See XXIII. 

Wlllrino™ * .. .... 


-KsJ' Chemical process for facilitating 
UT*°24 dust in furnaces etc. 35 


III.— TAB AND TAB PEODUCT8. 
ArPLic.tTioss. 

Lucas and others. 32,219. See IT. 

ViTian. Treatment of tar etc. 32,174. Not. 24. 

CoMPLKTE SpECmCATION ACCKPTED. 

34,846 (1921). China, and Burt, Boulton, and 
Haywood. Apparatus for distilling coal tar, 
petroleum, etc. (188,575.) Not. 22. 


IV.— COLOLBING MATTFBS AND DYES. 


Applications. 


Bloxam (Chem. Fabr. Griesheim-Elektron). 
Manufacture of a/ai dyestuffs. 32,080. Not. 23. 

Gas Light and Coke Co., Lewcock, and Voss. 
Manufacture of sulphurised dyes. 31,595. Not. 18. 

Holliday and Co., and Clayton. Colouring- 
matters. 31,413 and 31,427. Not. 17 

Holliday and Co., and Stokes. Colouring-matters. 


31,406. Not. 17. 

Iinray (Soc. Chem. Industry m Basle), 
facture of azo dyestuffs. 31,254. Not. 15. 


Manu- 


CojiPLETE Specification Accepted. 

29,289 (1921). British Dyestuffs Corp., and 
tVyler. Manufacture of phenylglycine compounds. 
(188,933.) Not. 29. 


V— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Applications. 

Bacon and Sindall. Sizing and hardening paper 
etc. 31,469. Nov. 17. 

Goransson. 31,331. See XV. 
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CoMFLiTE SraorpiCATiONS Accepted. 

18,501 (1921). Wade (Barrett Co.). Manufacture 
of fibrous material. (166,886.) Nov. 29. 

23,354 (1921). Steinhilber. Recooery of celluloee 
from reeas etc. (188,828.) Nov. 29. 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Applications. 

Ashworth. Machines for dyeing etc. yarns in 
hanks etc. 31,198. Nov. 15. 

British Dyestuffs Corp., Green, and Saunders. 
Dyeing artificial silk etc. 31,382. Nov. 18. 

British Dyestuffs Corp., Green, and Saunders. 
Printing fabrics containing fibres of acetate silk. 
31,383. Nov. 16. , . , . j • 

Moseley. Agents for scouring, bleaching, dyeing, 
etc. 31,078. Nov. 14. 


Complete Specifications Accepted. 

22,512 (1921). Deutsche Gold- u. Silber-Scheide- 
anstalt, and Schaidhauf. Bleaching textile fibres. 
(188,811.) Nov. 29. 

7884 (1922). Bloxam (A.-G. f. Anilinfabr.). 
Dyeing furs, hairs, etc. (189,046.) Nov. 29. 

10,913 (1922). Bloxam (A.-G. f. Anilinfabr.). 
Dyeing furs, skins, hairs, feathers, etc. (189,054.) 
Nov. 29. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Blattner (Grouchkine). Manufacture of caustic 
alkali. 31,370. Nov. 16. 

British Cyanides Co., and Rossiter. Manufac- 
ture of caustic alkali and metallic chlorides. 32,294. 
Nov. 25. 

Cocksedge. Production of a sodium compound. 
31d84. Nov. 15. 

Daniels. Manufacture of crystallised carbonate 
of soda. 30,964. Nov. 13. 

Fairweather (Federail Phosphorus Co.). Produc- 
tion of phosphoric acid and ferrophospborus. 
31,973. Nov. 22. 

Jackson (Koppers Co.). Treatment of alkali 
salt solutions. 31,848. Nov. 21. 

Lever Bros., Tainsh, and Thomas. Manufacture 
of caustic soda. 31,516. Nov. 17. 

Lever Bros., Thomas, and Williams. Manufac- 
ture of caustic soda. 31,517. Nov. 17. 

Llewellyn, Spence, and Spence and Sons. Pro- 
duction of aluminous compounds. 31,211. Nov. 15. 

Nichokon. Neutralising ammonium sulphate. 
32,134. Nov. 24. 

Thompson (Atack and Jacobson). Manufacture 
of aluminium chloride. 30,933. Nov. 13. 


23,740 (1921). L’Air Liquids Soo» Anon. g,. 
thesis of ammonia. (171,972.) Nov. 29. 

24,586 (1921). Plauson’s (Parent Co.), 

(Plauson). Obtaining alkali salts from felspar aS 
like minerals. ‘ (188,454.) Nov. 22. 

25,219 (1921). Plauson’s (Parent Co.), ly 

(Plauson). Manufacture of cotloidal sulphur 
(188,854.) Nov. 29. 

25,937 (1921). Wetzlar (Pauling). Convertiug 
into sulphates by means of nitric acid, metals auj 
alloys insoluble or only graduailly soluble 
sulphuric acid. (188,868.) Nov. 29. 

27,188 (1921). West, Jaques, and Tully. Manu. 
facture of hydrogen or gases rich in hydrogen 
(188,494.) Nov. 22. 

31,941 (1921). Aktieselskabet Labrador. Pre. 
cipitation of iron in mineral acid alumina solutions, 
(172,944.) Nov. 29. , „ , 

32,859 (1921). Bichowsky and Harthan. p,,. 
duetion of titanium nitrogen compounds. (188,558.) 
Nov. 22. 

712 (1922). Royston. Apparatus for neutral- 
ising sulphate of ammonia in wet state. (188,587.) 
Nov. 22. 

4745 (1922). Egeling. See II. 

21,997 (1922). Ephraim. Production of sulphides 
and hydrosulphides of the alkali metals. (184, (9o,) 
Nov. 29. 


Vni.— GLASS; CERAMICS. 
Applications. 

Heathcotoand Mawson. Enamel. 32,261. Nov. 25. 
Salerni. Abrading materials. 32,310. Nov, 25. 

Complete Specificationb Accepted. 

19,149 and 19,851 (1921). Parsons, Peddle, and 
Duncan, Manufacture of optical glass. (188,721.) 

Nov. 29. , TT , r 

24,466 (1921). British Thomson-Houstoa Co. 
(General Electric Co.). Manufacture of silica glass. 
(188,451.) Nov. 22. 


IX.— BUILDING MATERIALS. 
Applications. 

Cloke. Compound for surfacing roads etc. 31,9’0, 

Nov. 22. 

Commin and Hughes. x\sbest03 compositions. 
31,020. Nov. 13. . 

Feurlman. Composition for coating stonework, 
31,217. Nov. 15. . I 

Spence and Wake. Binding-material lor roao* 
making etc. 31,819. Nov. 21. 


X,— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 


Complete Specifications Accepted. 

13,162 (1921). Nitrogen Corp. Preparation of 
mixtures of nitrogen and hydrogen suitable for the 
production of ammonia. (1611047.) Nov. 29. 

13,813 (1921). Nitrogen Corp. Production of 
hydrogen or mixtures of nitrogen and hydrogen. 
(163,703.) Nov. 29. 

16,743 (1921). Man. Manufacture of concen- 
trated hydrogen peroxide sodution. (167,156.) 
Nov. 29. 

22,393 (1921). L'Air Liquide Soc. Anon. Syn- 
thesis of ammonia. (171,970.) Nov. 22, 


Applications. 

irron, Halliwell. and Bindley. Cementation d 
or steel etc. articles. 31,180. Nov. lo. 
ower. Brazing fiux. 31,553. , Uavinr lo’ 
impbell. Production of steel alloys ha o 
ant of carbon. 31,011. Nov. 13. , 

irboncx. Ltd., and Rodwell. 
lening iron or steel. 31,939. Nov. ^ 

>Iey. Apparatus for reducing ores 
21. Nov. 16. ^ f et« 

)ley. Apparatus for manufacture or 
2S. Nov. 16. 
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/-•..rnins Glws Works. Steel for mould materials. 
-.l l« Nov. 14. (U.8., 17.11.21.) . . 

^ biehl. Preparation and smeltiag of ores, slags, 
„tc 31,127. Nov. 14. 

Edwards. Treatment of oxidised ores etc. 
oi 685. Not. 20. 

biireka Metallurgical Co. Flotation processes, 
•il 843. Nov. 21. (U.S,, 4.3.22.) 

bustis. Electrolytic iron. 31,935-6. Nov. 22. 

Evans and Hamilton. Manufacture of iron and 
steel alloys. 31,052. Nov. 14. 

Fairweathcr. 31,973. See VII. 

Foxley. Alloys. 31,990. Nov. 22. 

finlbv (Luckenbach Processes, Inc.). Concentra- 
tion of ores. 30.968. Nov. 13. 

Hall and Bansford. Hustproofing metals. 31,599. 

Hall and Ransford. Colouring metal sheets etc. 
31,600. Nov. 18. 

Sunderland and Sutcliffe. Annealing or heating 
furnaces etc. 31,539. Nov. 18. 

Wagner. Extraction of metals from ores etc. 
31,791. Nov. 21. 


Complete SrEciric.tTioxs Accepted. 1 

i 

16,263 41921). Bloxam (Aluminium Co. of 
America). Aluminium alloys. (188,699.) Nov. 29. 

16,806 (1921). Siemens Bros, and Co., and Le 
Marechal. Production of tungsten and tungsten 
flamcnts. (188,706.) Nov. 29. 

18,857 (1921). British and Foreign Chemical 
Producers (Vogel). Pickling iron or iron alloys. 
(188,713.) Nov. 29. 

20,533 (1921). Lenegrc. Manufacture of pig 

iron. (167,475.) Nov. 22. 

25,818 (1921). Wetzlar (Pauling). Extraction of 
metals from ores with nitric acid. (188,863.) 
Nov. 29. 

26,351 (1921). Dubreul. Treatment of compound 
minerals. (169,990.) Nov. 22. 

28,288 (1921). Hess. Recover.v of light metals 
from chippings, residues, and ashes. (175,242.) 
Nov. 22. 

32,002 (1921). Vulknn-AVork Reinshagen u. Co. 
Blast and cupola smelting furnaces. (183,418.) 
Nov. 22. 

1600 (1922). Harris. Refining lend. (180.013.) ) 
Nov. 29. i 


XI.— ELECTRO-CHEMISTRY. 
Applications, 

Baumgartner. Electrodes. 31,430. Nov. 17. 
(Cer,, 12.5.22.) 

Bianoo. Zinc electrolytes, 31,376. Nov. 16. 
(■lustria, 17.1.22.) 

Eustia. 31,935-6. See X. 

Jacobaoci. Lead storage batteries, 31.357. 
Nov. 16. 

Iteniierfclt. Method of Keating ninterials, and 
electric furnace therefor. 31,689. Nov. 20. 

Complete Specificaiiox Accepted. 

(1921). Vesme. Increasing the output of 
gas troni electrolytic apparatus. (188,370.) Nov. 22. 


XII.— P.VTS; OILS; WAXES. 


llnjardin. 

Htighes. 


Applic.ations. 

^31,632. See XIX. 
Soaps ele. 31,988. 


Not. 22. 


I. ' 

Masterman and Weygang. Treatment of oils and 
tats tor fuel, soap, etc. 31,172. Nov. 14 

Monson. 31,458. See I. 

Complete Specific.ctioss Accepted. 

20,707 (1921). Lobell. Expression of vegetable 
oils from natural products. (167,487.) Nov. 22. 

28, .548 (1921). Rocca, Tassv, et de Roux. Extrac- 
tion of palm kernel oil. (171,680.) Nov. 29. 


XIIL— PAINTS; PIGMENTS; VARNISHES- 
RESINS. 

Applications. 

Behr and Co., and Criipi. Waterproof, flexible, 
abrasive-holding composition etc. 30,984. Nov. 13. 

Goldman. 31,004. See II. 

Gold.sehmidt _.4.aG. Production of amorphous 
finely-divided litha rge. 31,248. Nov. 15. (Ger., 
lo.ll.21.) 


XIV.—TXDIA-RUBBER ; GriTA-l^ERCHA. 

Applications. 

Bolton and Cuthbe. Manufacture of rubber com- 
pounds. 31,837. Xor. 21. 

T.anner and Tarver. Products obtained from 
rubber-containing latex. 31,301. Xov. IG. 

T.anncr and Tarver. India-rubber products. 
32,147. Nov. 24. 

COMPI.TE SPF.Cirir.MTON’ .\CCEPTF.D. 

25.263 (1921). Hubbard and Crouch. Preparing 
rubber goods for vulcnnis.ntion. (188,856.) Xov. 29. 


XV.— LEATHER; BOXE: HORX; GLUE. 
Appltcatiox. 

Gbransson. Mnnufocturo of impregnated leather, 
pasteboard, etc. 31,031. Xov. 16. 

Complete Specifications Accepted. 

21,296 (1921). Peradotto. Tanning-apparatus. 
(167,771.) Nov, 22. 

10,913 (1922). Bloxam, .Sfc VI. 


XVII.— SUGARS ; STARCHES ; GUMS. 
Complete Specific.vtion Accepted. 

3:1,719 (1921). Reychler. Preparation of solu- 
tions of starch. (1SS.992.) Nov. 29. 


XVITT. -FERMENTATION INDUSTRIES. 
Applications. 

Barbet et Fils et Cie. Production of .alcohol. 
31,258. Xov. 15. (Fr., 15.11.21.) 

Bexon and Church. Brewing. 31,695. Xov. 20. 
Lazarus. Extraction of malt for brewing. 
31,445. Nov. 17. 

Marmite Food Extract Co. (Sevang). Manufac- 
ture of veast. 31,609. Nov. IS. 

Marinite Food Extract Co. (Sevang). 32,212. 
Sfe XIX. 
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Soc. Chim.' feinea du Rhone. Mannfact 
calcium sa)Mi(iK»tyl»alicylic acid. S,384. N 


are 

OT.] 


Becco Engineering and Chemical Co., and Grant, i 
Treatment of ■waters containing alkaline hi- i 
carbonates etc, 31,977. Nor. 22. 

Boby, Boby, and Fronde. Water-softener. 32,172. 
Nov. 24. ^ 

Broadbent. Mustard. 31,069. Nov. 14. 

Brogdex Co, Treatment of fruit etc. 31,297. i 
Nov. 16, (U.S., 16.11,21.) I 

Dietrich, Ruppel, and Elektro-Osmose A.-G. j 

Purification of water. 31,698. Nov. 20. j 

Dujardin. Manufacture of cattle-feeding cakes } 

and oil. 31,632, Nov. 20. I 

Fairrie. Manufacture of fish nveal etc. 31,781-3. i 
Nov. 21. i 

Gerstenberger. Food product. 31,103. Nov. 14. 
Marmite Food Extract Co. (Sevang). Manufac- 
ture of foodstuffs from yeast. 32,212. Nov. 24. 

Munton and Baker, and To'wnsend. Production 
of cereal foods. 31,716. Nov. 20. 


v-uau’i.si'rn orxuiFicATloxs ACCXPTEn. 

20,758 (1921)^KIages, and Saccharinfabr 4 j 
vorm. Fahlberg,Xist u. Co. Production of a^i.^ 
cyan-mercury compounds. (188,376.) Nov go 
21,763 (1921). Wolvekamp. Salts of 
protaibinic and lysalbinio acids. (188,772.) Nov o 
23,530(1921). ’Threlf all and King. S« XIV 
29,042 (1921). Napp (Hoffmann-La Roche & (i, 
Manufacture of a compound of CC-isopronvl ill. 
barbituric acid. (188,521.) JJov. 22. ’ 

19,703 (1922). 'Elektrizitatswerk Lonza. 
facturc of metaldehyde and obtaining fuel lirwli, 
therefrom. (189,074.) Nov. 29. 


XXI.— PHOTOGRAPHIC MATERIALS INn 
PROCESSES. 

Application. 


Complete Specific.ations Accepted. 

13,276 (1921). Mills. Blood coagulation media. 
(171,959.) Nov. 22. 

19,265 (1921). Henncbcrg. Separation of micro- 
organisms from liquids. (188,724.) Nov. 29. 

21,013 (1921). Leo. Production of a jelly base 
containing pectin. (183,387.) Nov. 

21,828 (1921). Jones and Smith. Antifooling 
and non-corroding mixtures for treatment of water. 
(188,778.) Nov. 29, 

23,530 (1921). Threlfall and King. Manufacture 
of products useful as food or medicine. (188,437.) 
Nov. 22. 

31,164 (1921). Activated Sludge, Ltd., and 
Coombs. Treatment of sewage and like liouid. 
(188,958.) Nov. 29, 


Cohen, Phoographic films. 31,262. Nov, 15, 
Complete Specipication Accepted. 

14,031 (1921). Lage. Production of colonre 
photographs on paper etc. (188,692.) Nov. iB. 


XXII.— EXPLOSIVES; MATCHES. 
Applicatio.n. 

Pickett. Freeing metal casings of ammunitioi 
from gas fillings, and treatment of such tillinii 
32,083. Nov. 23. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTLkL OILS. 

Applications. 

Nobel Industries, Ltd. (Du Pont de Nemours and 
Co.). Production of urea derivatives. 32,095. 
Nov. 23. 

Pereira. Manufacture of dioxyperylene. 31,257. 
Nov. 15. (Austria, 7.1.22.) 


XXIII.— ANALYSIS. 

Applications. 

Levy and Simmance. Gas analysis. 3k235 
Nov. 15. 

Scott, Ltd., and Woodroffe. Apparatus for deter 
mining volumetric proportion of gases in mistnrei 
32,136. Nov. 24. 

Simmance and Wood. Indicating or recordiBI 
apparatus for gas analysis. 31,450. Nov. 17. 
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PLAIfti 

rodoids; BSVe of j^e hyjirogen iotIKhneenirt . 
the preeipitatioir of — . -H. V. Tartar an^' 

2 J. Galley. J. Alner. Chem. floe., 44, 

3212—2218. ^ 

Acids cause the precipitation of iui|4tic and gamboge 
5 ols at the eame hydrogen ion omoentratiion irre- 
spective of the coi^ntration of* the colloid; and 
nevative ion is without effect. „ Potassium and 
aimnonium salts prec^itate tho*hola at the same 
concentration provided that the hydrogen ion con- 
centration is Kept approximately consfant. The 
precipitating valuae^ the salts vary directly as the 
concentration of thecolloid at the same hydrogen 
ion concentration. The stabilising or peptising 
effect of the ion bearmg a charae similar to that of 
the colloidal particle is shown tsbe very limited if it 
exists at aU. — J. P. S. 


Volatile substances in air. 
Macjulevitsch, See XIV. 


Fritzmann and 




ing chamber, imd separate condensing chambers, 
heating units, intake ducts for fresh air, humidi- 
fiers, and exhaust* stacks, the four last mentioned 
Miug capable of control from outside the apparatus. 
Ihe heat given off from the top of the drying 
chamber is transmitted to the mam stream of the 
circulating drying medium, which is then passed 
over the goods ai^ downwards to the condensing 
and heating chambers. — M. V. 

Dryer. J. H. Walsh, Assr. .to Johns-Manville, 
Inc. U.S.P. 1,432,270, 17.10.22. Appl., 27.5.21. 
An air>heating chamber and a drying chamber are 
combined with a heat regenerator which is arranged 
above the drying chamber with the interposition of 
a removable screen. The regenerator communicates 
through passages with an outlet from the drying 
chamber. Fresh air is drawn into contact with 
walls of the regenerator outlet passages to preheat 
it, passes thence to the heating chamber, and is 
circulated through the chambers, passages, and 
connexions. — H. H. 


Patents. 


Acids or other liqui^; Apparatus for delivering 

measured quantities by volume of . R. 

Moritz. E.P. 172,011, 22.11.21. Conv., 23.11.20. 
An apparatus for measuring and delivering liquids 
comprises a main measuring vessel within which is j 
a series of smaller measuring vessels of known | 
capaci]^, oi^ at the top, each fitted with a draw-off 
tap. The liquid flows from a supply tank through ; 
a three-way valve into the bottom of the main j 
measuring vessel and fills the latter and the j 
smaller measuring vessels. The capacity of the main { 
v€sse<l may be adjusted introducing resistant ; 
filling material. By emptying the main measuring i 
vessel through the three-way valve and the desired j 
number of the smaller vessels by means of their i 
respective taps, the required volume of liquid can ’ 
be run off,— H, R, D. I 


Tunnel dryer rpith air circulation. Maschinenfahrik 
F. Haas Ges, Neuwerk, Assees. of A. Schussler. 
E.P. 173,234, 21.12.21, Conv., 23.12.20. 

The dryer consists of a tunnel of rectangular cross- 
section provided with double vertical walls. The 
paces between the inner and outer walls on either 
ide of the tunnel are fitted with heating tubes and 
inbdivided by vertical partitions into a number of 
leating chambers. On the inner wall of each 
ihamber, near the roof of the tunnel, is fixed a fan, 
ind outlet opening are cut in these walls near the 
ioor of the tunnel. The fans and the outlet 
Jpenings are so arranged that the drying air is 
i^itted at one bottom corner of the drying 
chamber and is withdrawn by the fan at the opposite 
top corner. This fan is situated in the next lieating 
Jamber and forces the air through its outlet into 
the next drying chamber. These chambers are 
tormod by a number of trucks which can pass 
oetw^n the inner waSls of the tunnel and carry the 
articles to be dried ei^er ou shelves or rods. 

it made to contain from two to five trucks, 
and the larger the number of trucks the greater is 
overlap of the heating chamber over the drying 
Gf admitted at the discharging end 
the plant and passes through heating and drying 
namters alternately until it is discharged at the 
charging end of the plant.— S. G. U. 

®7 Hirt. U.S.P. 1,432,248, 17.10.22. 

Appl., 29.10.21. 

A dey kiln has a separate drying chamber end heat- 


tlifl *Tif**?*^*.^ the abstrwit. marked • are reprodaced 
Offlpial Journal (Patents), by kind 
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Scale in steam boilers, evaporators, economisers, 
and the like; Method of preventing the formation 

of . K. Schnetzer. E.P. 174,905, 15.12.21. 

Conv., 29.1.21. 

The negative pole of a source of direct current is 
connected to the boiler or other apparatus at one 
or more points, and the positive pole of the source 
of current is left insulated, so that the electrical 
circuit is never closed. — B. M. V. 


Settings for stills and similar purposes. P. Mather. 
E.P. 186,849, 1.11.21.* 

The setting particularly relates to tall vertical stills 
that it is desired to heat uniformly and in adjust- 
able zones (cf. E.P. 175,666; J., 1922, 284 a). The 



brickwork setting for a vertical cylindrical still, 
shown in cross-section in the figure, is of suhstan- 
tially the same form as the still and is divided to 
form a series of annular flues, b, within the still 
casing, a. A series of liquid fuel or .gas burners, k, 
are arranged on one side of the setting and a 
vertica;! flue, s, connected with tho annular flues on 
the other. A layer of non-conducting material, f, is 
placed between the firebrick lining, g, of the annular 
flues and the ordinary brickwork hacking of the 
■setting, h. The casing of the still opposite the 
burners is protected by firebrick, o. — T. A. S. 


loses oil vapours, or gaseous mixtures; Method and 

avt’iaratus for treatment of . J. F. Ward, H. 

Neilsen, and B. Baing. E.P. 186,945, 31.3.21.* 
rHK gas or vapour is introduced tangentially and at 
ligh velocity by the pipe, c, into tho jacketed 
•h^ber, a, fitt^ with a bottom valve. The cover of 
he chamber carries a conical deflector, e, a baffle 
>late. and an ontlet pipe, d. Bevel gearing drives 
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a hcillow shaft, /, hell-mouthed at its lower end, 
which passes through the centre of the cover. Thm 
shaft carries a number of vanes, g, and noazlea, j. 



In working thh I»(tant a liquid, preferably one whij], 
wiU permit r^very of the contents of the kettle 
if broken, iBi*l*oduced into the space between the 
kettle and the outer vessel and heated by the steam 


and a perforated basket, h. Below the beU-mouth 
ie A nozzle, th, coupled to a compressor, ft, which 
forces 3 . portion of the gas or other vapour into /, 
thus raising the liquid medium, which may con-^n 
solids in mechanical or colloidal suspension, 
catalysts, or oxidising agents, from the hottom of 
the chamber, a, through the nozzles, j. This hnely 
divided liquid having been thrown by centrifugal 
force against the basket, ultimately faiUs to the 
bottom of the chamber and can be again circulated 
through the nozzles. The gas entering the chamber 
by c is gradually forced downwards until it meet* 
the vanes, h, which give it an upward motion 
through the finely divided liquid in the mixing 
basket. It then flows into the space aboTO the 
deflector, where any particles of ‘liquid earned oyer 
are caught on the baffle plate, the gas itself entering 
the outlet pipe. The plant can ^ used for the 
hydrogenation of oils or for the desulphurisation, 
hydrogenation and oxidation of gases or oil t^pmirs. 

S. Wr U. 

Chemical apparatm for precipitation pur^ses. 

The British Thorason-Houston C!o., Ltd. Prom 

General Electric Co. E.P. 187,090, 29.8.21. 

The invention relates to a kettle which can be 
evenly heated and readily kept at a consteirt 
temperature, and into which the chemicals required 
for the reaction can he admitted continuously and 
from which the precipitate and the mother hquor 
formed can be withdrawn. Inside a carefully lagged 
vessel, fitted with a steam coil, pipes for ^mission 
and withdrawal of the heating liquid, and a ther- 
mometer, is placed a stoneware kettle, 15, having 
a wooden cover, 28. This cover has a number of 
openings for the following connexions : a P'P®. 
terminating in a spraying nozzle, through which 
enters one of the solutions, a pipe (not shown in the 
fieure) throu^ which enters the other solution 
r^uired for the reaction, a pipe, *3, to admit steam 
or air for agitating the contents of the kettle, an 
air-lift, 42, for removing the precipitate and the 
mother liquor, a fume ejector (not shown), a 
thermometer pocket, and a device, 47 and 48, 
for indicating the level of the contents of the kettle. 



coil. A solution containing, e.g., a soluble tungsten 
compound is sprayed into the kettle through 31, and 
the precipitating solution (in this case hydrochloric 
acid) is admitted by the other pipe, the mixture 
being agitated by air or heated as found necessary. 
The precipitate formed and the mother liquor are 
removed from the bottom of the kettle by the air- 
lift, the delivery pipe of which ds fitted with an air 
ven\, whilst the air, steam, and gases formed during 
the reaction are removed by the fume 

— S. G. U. 

Heating and cooling of liquid! or admixed solids mi 
liquids in evaporative or like treatment ihmot; 

Method of and apparatus for the . T. Rigby. 

E.P. 187,260, 10 and 26.5.21. 

In the evaporation of such liquors as brine fo| 
the recovery of salt, two or more mulUplMttect 
evaporators are used, the initial and final tempera 
tures in each set being about the same, tut tne 
number of stages in the second being less than ii 
the first, so that the temperature range Per s r 
greater in the second set than in the first; tlii 
compensate for the raising of the boiling P i 
the liquor, which ia subdivided and passed thro g 
the effects of one set in parallel, the^n, if tei “j 
cooled for crystallising by fishing off va^ur, • 

re-evaporated dn the second multiple ^ 

liquor again passing through the effiwte m pa ^ 
The flashing off may bo done in stages so a^. 
provide vapour at different temperatiires, 
passed to evaporating effects at similar tempers 

tures. The liquors for cryotaUisation may » 
moved from the plant to a more suitablo loc.a 
containers on wheels. — B. M. V. 

^'e^’T^XuS'’ ^U.8.P. "i,433!040:'“2U^ 
Appl., 6.9.18. j, 

The liquid to be evaporated is .tore®a "3' 
into a heating element where it It tb« 

ebullition ia prevented by the P';^“Yt;,..press»' 
passes through a throttW f ’ which 

evaporating chamber, the ’'aP°“r ® e„t. 

compressed and used as the heatmg^^ ^ 




fol. XLI.. So- 2<-l 


Cl- I. — GENERAL ; PLANT MACHINERY. 


971 A. 


Mnoration of Itautdt and drying of iubstqneet; 
nevice for Mabee. tTS.P. 

^433 141, 24.10.22. Appl., 15.12.13. Renewed 
l’.3.19- 

» eTaporating and drying apparatus comprises a 
Sbstantially hemispherical heated container, with 
tarv conveyor members arranged adjacent to the 
terior wall thereof and haying a continuous 
eldable surface of contact with the wall. The 
nil of the container may be maintained at a 
,mperoture different from that of the material to 
j treated. — J- S. G. T. 

•mi-interchanging apparaint. E. L. Pease. E.P. 
187.353, 30.7.21. 

j a heat exchanger embodying plates eccentrically 
lounted on one or more tubular elements, the 
lates are so arranged that the longer plate sur- 
ices are encountered by the fluid to be heated 
>fore the latter comes in contact with the tubular 
ements conveying the heating fluid. The object 
to maintain a constant difference of temperature 
Btween the plates and the fluid being heated. 

— H. H.- 

{'ashing material which has been separated by 

centrifugal action- Apparatus for . Chem. 

Fabr. Griesheim-Elektron, and F. Sander. E.P. 
187,429 , 24.9.21. 

HE washing liquid, which is specifically lighter 
ban the mother-lye, is supplied throu^ radial 
lines to an annular space within the outer 
r-all of the drum and bounded on ifs inner side by i 
Itering material carried by ribs on the drum wall. i 
lie lengths of the pipes are so much greater than 
he thickness of the layer of solids to be washed 
hat the centrifugal force of the washing liquid 
iveroomes that of the mother-lye, and the washing 
iquid passes therefore through the solids from the 
leriphery to the axis of the drum. Instead of the 
innular space a series of connected annular pipes 
pith outlets for the washing liquid may be used, 
ind these pipes may be so spaced that on removing 
he outer wall of the drum the washed solids may 
le removed outwardly by centrifugal action. The 
over of the drum may bo provided with openings 
irranged in concentric circles, any one of which can 
le opened or closed as desired to enable the distance 
it which the separated liquid is discharged and the 
hickness of the layer of solids to be regulated. 

— H. H. 

Centrifugal separator. A. Gorneau, Assr. to C. and 
8, Gorneau. U.S.P. 1,432,242, 17,10.22. Appl., 
21 . 1 . 20 ., 

The basket or separating element of a centrifugal 
machine is provided with a bearing between its 
bottom and the bottom of a surrounding container, 
and with driving means situated entirely outside 
and above the basket, the driving means being con- 
nected, to the basket by curved arms forming an 
arch, like the handle of an ordinary basket. 

— B. M. V. 

Crushing and grinding mill. F. Wriedt, Assr. to 
7 iLn ^Inchinery Co. Proprietary, Ltd. U.S.P. 
1,432,046, 17.10.22. Appl., 7.6.^. 

A ST.4TI0N4RY Casing or support is provided with 
®y^*“<h'lcal grinding surface against 
nrm-a '1°’^ - convex grinding elements which are 
t , with means for drawing in the material 
displacing it transversely to the 
motion of, the grinding elements.— B. M. V. 

^24'in'oo”'*?- Sedberry. U.S.P. 1,433,042, 

^44.10.22. Appl., 4.6.20. 

set*^*OT' within a drum and has one 
heaters fixed to it, while 
set or beaters are pivoted on the fixed set. 


*l^e rigidly fixed and swinging beaters are inter- 
changeable. — B. M. V. 

Filter. E. J. Sweetland. U.S.P. 1,432,134, 17.10.22 
Appl., 30.4.19. 

A MOVABLE filter element, mounted within a tank, 
18 provided with means for advancing it step by 

ofCkTS — Ul =► g- ./ 


Feeding material to [^airtighf] treating chamhers' 

System of . J. T. Fenton. U.S.P. 1,432,170, 

17.10.22. Appl., 29.3.21. 

Entrained air is displaced from finely-divided solid 
material by means of an inert elastic fluid, and tho 
solid is then injected into an apparatus for sub- 
sequent treatment by means of a high-piessure iet 
of elastic fluid. — B. M. V. 


Absorption and cooling apparatus. A. B. Jones, 
-Assr. to Clark, MacMulIen, and Riley. TJ.8.P. 
1,432,698, 17.10.22. Appl., 18.2.21. 

The apparatus is built up of sections each in the 
form of a hollow body with upper and lower walls 
inclined downwards. Gas inlet and outlet con- 
nexions to the interior of the body are provided; 
and each section is provided with means for dis- 
tributing a liquid over its exterior surfaces. 

— H. H. 

Abstracting heat from fluids; Apparatus for — — , 
P. R. McCrary. U.S.P. 1,432,705, 17.10.22. 
Appl., 14.5.19. 

A CAP is mounted on a shell which is mounted on 
a base and the parts are held together by a stand- 
pipe. 'Hi© shell is provided with adjustable air 
inlet orifices, and the stand-pipe with adjustable 
liquid-ejecting orifices. Means are provided for 
forcing liquid into the stand-pipe, for withdrawing 
liquid from the base, and for withdrawing air from 
the shell and a coiled pipe surrounding the stand- 
pipe within the shell. — H. H. 

Acid or alkaline reductions ; Process for carrying 
out . W. 0. Mitscherling, Assr. to Atlas 
Powder Co. U.S.P. 1,432,775, 24.10.22. Appl., 

21.3.22. 

A KEDtrciNG metallic medium is introduced into a 
rapidly rotating tube through which is passed the 
solution to be reduced. The rate of rotation is 
such as to place the solution under pressure due 
to centrifugal force. — H. H. 


Electric precipitator; Self^cleaning . H. F. 

Fisher, Assr. to Research Corp. U.S.P. 1,433,266, 

24.10.22. Appl., 26.11.19. 

An electrical precipitator comprises a discharge 
electrode, a collecting electrode movable in the 
direction of its length, an abutment in the path 
of movement, aud means for moving the collecting 
electrode against and away from the abutment. 

— J. S. G. T. 


Drying apporafus. P. Fleury, Assr. to D. L. 
Robertson. U.S.P. 1,433,608, 31.10.22. Appl., 
21.11,19. 

Sbb E.P. 151,483 of 1919; .T., 1920, 761a. 

SteanXy compressed air and gases; Separating 
apparatus for [removing water, dust, etc. fronij 

. O. Loss, and D. Grove A.-G. E.P. 187,791, 

8.9.21. 


Sorting, xcashing or classfying mixed materials of 
different specific gravities or volumes; Process 

and jilant for . M. Croquet. E.P. 187,874, 

1 . 12 . 21 . 

Crtts?ier rolls [; Sectional ]. J. Y. Johnson. 

From Pennsylvania Crusher Co. E.P, 187,904, 

15.2.22. 

a2 
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FulverUing apparatus. B. E. H. Pomeroy. E.P.‘ 
188,173, 18.10.21. 

Sbb U.B.P. 1,427,322 of 1922; J., 1922, 796 A. 

Drying pulverulent nuiterial. E.P. 187,320. 
See Vll. 


lU— FUEL; GAS; MINERAL OILS AND 
WAXES* 


quantity of the gas pressed through th 
inn^ vessel to ensure all air beinz expell^. 
stopcocks are then closed and the pressure aaJ 
temperature read off. Oold water is then passeS 
through the water jacket and the temperature ^ 
pressure again read; from the difference between 
these and the first values the moisture content of 
the gas can be calculated. — ^W. P. ^ 

Benzol in coal gas; Determination of » 

Thau. CJhem. Age, 1922, 7, 636—638. ' 


Carbon ond coal; Oxidation of different varieties of 

hy chromic acid. D. Florentin. Bull. Soc. 

Chim., 1922, 31. 1068—1072. 

An attempt to replace the older methods of analysis 
by oxidation by means of a mixture of sulphuric 
and chromic acids in the case of determinations of 
carbon in fuel, leads to the conclusion that the 
method is not sufficiently trustworthy without some 
modification. Experiments were made on oxalic 
acid, tartaric acid, lampblack, graphite, coke, 
anthracite, hard coal, and bituminous coal; with 
the oxoeption of the two first-named substances, 
the carton dioxide obtained corresponded to a 
deficiency in the carbon content varying from 
0'60% to 27*50%. In each case the carbon deficiency 
represented carbon which had been oxidised to 
carbon monoxide; this was converted into dioxide 
by being passed over copper oxide heated to red- 
ness and a value for carbon in accordance with the 
true carbon content thus obtained. The su gg estion 
is made that the precaution of oxidising carbon 
monoxide should be taken in all sulpho-chromic 
oxidations, particularly in the case of estimations 
of carbon in iron and steel. — H. J, E. 

Peat; BemovaX of water from helow 100® C. 

Wo. Ostwald and A. Wolf, Kollodd-Zeits., 1922, 
31, 197—200. 

HEAimo peat to 100® C. for severail hours leads to 
the separation of water and changes in the degree 
of dispersion and other calioid<<:hemical properties. 
The cnanges are similar to those observ€»d in the 
ten Bosch process which is carried out under 
pressure and at high temperatures (c/. J., 1922, 
318 a, 319 a).— j. F. 8. 

Producer-gas equilibrium at high pressures, K. 
Jellinek and A. Diethelm. Z. anorg. Chem., 
1922, 124, 203—229. 

Thb electric oven employed was a modification of that 
used by Nernst (Z, Elektrochem., 1907, 13, 52); it 
allowed measurements to be carriM out at 1300° C. 
and at 150 atm. The reaction C+C 03 ^ 2 C 0 was 
investigated between 800® and 1000° C. at pressures 
up to 60 atm. Various forms of charcoal were 
employed, and the equilibrium, which was well 
defined, was practically the same in each case, and 
again the same in the case of graphite ; the law of 
mass action was obeyed at all pressures. The inte- 
gration constant of the reaction isochore of producer 
gas equilibrium was found to be 3*876 : this agrees 
well with the value (3*80) calculated by means of 
Nernst’s heat theorem. The authors show that the 
maximum work of this important reaction is equal 
to the heat effect if the reaction is carried out iso- 
thermally and reversibly and if the excess of oxygen 
has the same pressure as the carbon dioxide formed. 

— W. T. 

Moisture content of producer gas; Estimation of 

. E. Maase. Feuerungstecn., 1922, 11, 27 — ^28. 

The apparatus used consists of a vessel provided 
with stopcocks above and below and fitted with a 
thermometer and manometer. This vessel is 
surrounded by a water jacket which can be heated 
by means of a steam coil. The temperature U raised 
above the dew point of the moist gas, and a 


Naphthalene and water vapour are removed from 
coal gaa hy pas&age at a rate of 50 1. per hour 
through a solution of picric acid and throngjj 
previously heated calcium chloride contained in a 



series of U*tuhes immersed in a mixture of ice 
and salt. Benzol is then absorbed in medicinal 
petroleum oil contained in a wash-bottle, cooled to 
“ 15® C.jOr -20® C., and determined by the gain in 
weight. The gas leaving the bottle is passed through 
a meter. If a commercial oil is used as an absorbent 
it should be heated to 120® C. in open dishes before 
use and then it should retain a constant weight 
while passing dry air through dt. The wash-bottle 
(see fig.) contains a series of coiled tubes and bellfl 
and is filled with oil to the top of the bell, d, before 
starting a test. The gae bubbles through the oil 
from the open ends of the coils, c, g/i, and w, 
successively. — H. Hg. 


Methane; Concentration of in mine-dami). E. 

Berl and 0. Schmidt. Z. angew. Chem., 1922, JS. 
633. 


The quantity of methane discharged daily intc the 
air from a mine rich in firedanm may amount o 
as much as 250,000 cub. m. The concentnitKui 
of methane can be increased from its initiaMalue 
of 1 — 2% to over 10%, and a gas cap-lbie 
being utilised for the production of heat, niecham'- ^ 
or electrical energy, obtained, by ^^bsorption ot 
gas mixture in active charcoal, followed oy 
iional expulsion of the adsorbed gas, e.g., hy n 
ing first to 100° C., then to 175° C. and treating 
with steam. — H. C. K, 


Ignition of gases, II, Ignition by a heated ; 
Mixtures of methane and oir. W. ,91 

Trans. Chem. Soc., 1922, 


R. V. Wheeler. 
2079—2091. 


In order to determine the most 
mixturee of me^ane and air, mixtures or 
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composition, varying from 2 to 14% of m 0 (|ume, 
admitted rapimy to an evacuated cylin^ri^ 
nuartz vessel of 81 c.c. capacity whiclv was heated 
in an electrical tube furnace. The lowest tempera- 
ture to whi<di the walls of the vessel had to be 
heated in order that a given mixture should ignite 
when admitted to it was taken as the ignition 
.gjjjperature. The mixtures most readily ignited 
contained 5— -6% of methan^ the relative tempera- 
ture of ignition being 695® C. The most explosive 
mixture, containing 9’5 — 10% of methane, is more 
difficult to ignite in this manner. Mixtures con- 
taining proportions of methane outside the limits of 
inflamnnabiility at atmospheric temperatures can 
propagate flame at much higher temperatures near 
their ignition temperatures. The value for the 
janition temperature is not identical with the 
temperature existing in the mixture the moment 
flame appears ; there must be a pre-flame^ period 
during which the rate of reaction is rapidly increas- 
ing. The “lag” or pre-flame period diminishes 
ritii rise of temperature and Is of the shortest 
duration in mixtures containing the lowest per- 
centage of methane. At temperatures above about 
1200® C., the ignition of any of the mixtures would 
be nearly instantaneous. In order to ignite a given 
mixture the source of heat must be maintained in 
contact with the mixture during the pre-flame 
period, otherwise acceleration will be retarded. The 
incendivity ” of a heated surface depends on its 
temperature, its duration of contact with the 
mixture, and the cataJlysing power of the surface to 
induce flameless ••ombustion. — J. B. F. 

Saphthenic acids. I. Isolation of petroleum acids 
and pure naphthenic acids from waste lyes of 
neutral distillate refininfj. Y. Tanaka and S. 
Nagai. K6gy6-Kwagaku Zasshi (J. Chem, Ind., 
Japan), 1922; 2S. 1031—1044. (Cf. T. Yoehimura, 
Petroleum Times, March, 1921.) 

A rauDE mixture of petroleum acids was obtained 
by acidifying the waste lyes produced in the refining 
of a petroleum distillate from Kurokawa, Akita 
Prefecture. (The authors have specially used the 
;erin. petroleum acids for the crude mixed acid.) 

It was a thick, dark liquid, sp. gr. 0‘9853 at 
13®/4° C., acid value 68'8, having an offensive 
xlour, and formed a stable emulsion with water, 
mainly owing to the presence of alkylsulphuric 
acids. It also containea naphthenic acids, hydro- 
carbons, esters of alkylsulphuric acids, phenols, etc. 
The neutral impurities were removed by converting 
the crude petroleum acids into potassium soap, 
repeatedly shaking with petroleum ether (b.p. 
below 55® C.), and decomposing the soap with dilute 
hydrochloric acid. To facilitate the extraction, it 
is necessary to add alcohol (15 — 40% of the total 
volume of the soap solution) to the soap solution. 
The alkylsulphuric acids were decomposed and the 
decomposition product removed, by adding a 
(juantity of copper oxide almost equivalent to the 
combing sulphuric acid and then distilling under 
S— 9 mm. preesure. The distillate was again con- 
verted into potassium soap, the neutral substances 
were extracted with petroleum ether, and the soap 
eolution was decompos^ with dMute hydrochloric 
field. The resulting crude naphthenic acid had 
sp. gr. 0*9936 at 16®/4® C., nD“=l'4875, and acid 
value 230*4. It did not form an emulsion with 
^ater. It was fractionally distilled under reduced 
Presfiure, about 84% distilling at 170®— 220® C. at 
— 9 mm. The lower-boiling distillates (110® — 
170® O.) contained phenolic substances. The crude 
^phthenic acids were converted into their methyl 
e.'^ters, and pure naphthenic acids were obtained by 
saponifying the esters. The product was a colour- 
*6ss viscid liquid, having a very sU^t peculiar but 
offensive smell, ana the following characters : 


sp. 0*9918 at it>- acid value 

2^*3, iodine value 0, mean molecuilar weignt dQO’9. 

, _K. K. 

Alcohol; Manufacture of industrial and dtcohfil 

motor fuel in the Fhuippine Islands. H. I. Cole. 

Philippine J. 6ci., 1922, 21, 17 — 48. 

The nipa palm and molasses offer cheap and easily 
manipulated sources of alcohol for use as a motor 
fuel- Alcohol alone cannot be used successfully 
with the present type of petrol engine, but in 
admixture with benaene or ether it forms an 
advantageous and efficient substitute for petrol, 
only minor alterations of the carburettor and spark 
being required. In the Philippines, where benzol 
is not available, the alcohol-ether mixture would 
be the most economical to produce. A satisfactory 
mixture for motor purposes should contain 4 0 45% 
of ether, together with 0*5—1% of pyridine, which 
acts both as a denaturant and as a means of 
neutralising the traces of acid produced by combus- 
tion. A summary of previous papers on the 
utilisation of nipa sap as a source of alcohol is 
appended.— O. F. M. 

Boring and codling oils. Braun. See XII. 
Drainage error tn Bingham viscosimeter. Herschel. 
See XXIII. 


Patekts. 
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Smokeless fuel and coke: Production of - 
Illingworth. E.P. 187,328, 18.7.21. 

Coal containing 14 — 20% of volatile matter and in 
which most of the resinic matter decomposes at or 
above 400® C. without the evolution of a large pro- 
portion of volatile matter, is heated to GOO® O. 
Coal containing 12—14% of volatile matter and with 
a coking index of not less than 4 may be heated 
similarly in layers 2 — 3 in. thick. The smokeless 
fuel thus form^ may be heated to higher tempera- 
tures for the production of coke. — H. Hg. 

Fuel. H. J. Franklin and J. Pettingall. E.P. 
187,351, 30.7.21. 

Tek parts of asphalt or pitch is dissolved in 800 pts. 
of heated fuel oil and incorporated with 25 pts. of 
shale and 45 pts. of coal or coke, previously pulver- 
ised and mixed in the presence of steam ; 160 pts. 
of tar and ^ pts. of peat impregnated with fuel oil 
may also be added. The mixture is moulded into 
blocks. — H. Hg. 

Artificial fuel and method of making same. C. J. 
Greenstreet. U.S.P. 1,432,178, 17.10.22. Appl., 
23.7.19. 

Finely -DIVIDED solid fue*l is temporarily suspended 
in liquid fuel, the viscosity of which is then 
increased by oxygenation so as to keep the solid fuel 
in permanent suspension. — B. M. V. 

Destructive distillation of coal and like carboTioceous 
materials. F. J. and F. West (Legal representa- 
tives of J. West), H. D. Madden, F. Boardman, 
and West’s Gas Improvement Co., Ltd. E.P. 
187,263, 10.2.22. 

STBA 2 C and air are supplied simultaneously or 
alternately to the lower part of a vertical retort in 
which coal is being distilled, being mtix^uced 
through the centre of the worm extractor shaft and 
the barrel of the worm. The air may be indu^ 
by the stc-am, or each may be admitt^ through a 
three-way cock controlled by the rod which actuates 
the extractor. — H. Hg. 

Carbonisation of coal. J. Roberta. E.P, 187,336, 
20.7.21. 

Caking coal is mixed with non-caking coal contain- 
ing 20-^% of volatile matter in such proportion 
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L-L>ee. 30, 1022. 


that the non-cakinedftS-^^' i j • - « 

jng DiA*---:-* £mx iriiS'xSKang coal during carbonisa- 
tion, thus preventing expansion and securing a 
product with a bright and bard outer layer. The 
mixture is crushed to pass a 0‘1-in. screen' and is 
carbonised at 600^—760° C,^ The non-caking coal 
may be prepared from caking coal, by heating it to 
100® — 350° C. in the pres^ce of air. Coke breeze 
may be substituted for part of the non-oa^i^joal. 

Carbonaceous char;Met}Lod of mahina finely-dinided 

. H. Rodman, Asar, to Rodman Oiemioal 

Co. tJ.S.P. 1,433,039, 24.10.22. Appl., 9.9.18. 
CkisiNG coal is powdered and heated elowly to a 
coking temperature while exposed to the air, and 
with sufficient agitation to maintain the mass of 
coal in powdered form. — B. M. V, 

Combustible gas and method and apparatus for 
generating and burning the same. S. Biddison. 
E.P. 162,646, 6.4.21. Conv., 29.4.20. 

Oil and steam are passed into a tubular super- 
heater, each element of which contains a longi- 
tudinal partition terminating short of its rear end. 
The steam boiler and the su^rheater are arranged 
above a pan in which oil is burnt to start the 
process and above burners in which part of the gas 
produced is subsequently burnt. The superheater 
is thus heated to 1000°— 2500° F. (about 540°— 1370° 
C.), When using crude oil this is mixed with the 
steam before entering the superheater. Water is 
suppilied to the boiler from a float chamber through 
a non-return valve which is provided with a by-pass 
tube arranged below it, so that a constant water 
level is maintained within the boiler. — H. Hg. 

Carhuretted water-gas; Manufacture of . 

Fuller-Lehigh Co., Assees. of G. H. Kaemmerling 
and H, W. Benner, E.P. 171,079, 7.7.21. Conv., 
2 . 11 . 20 . 

Durino the earily part of the steam-blasting stage 
of water-gas manufacture, powdered bituminous 
coal is introduced into the upper part of the 
generator. Part of the water-gas is compres^ into 
a vessel from which it is admitted intermittently 
into a coal container which communicates with the 
generator, so that the coal duet is carried forward 
in a series of puffs. During the introduction of coal 
the steam supply is restricted so as not to carry the 
coal out of the generator j steam is then supplied 
at the normal rate during the remainder of the 
blasting period, and the water-gas produced may 
or may not be mixed with the carburetted gas pro- 
duct during the introduction of coal. The water- 
gas may be produced entirely from the coke derived 
from the coal or partly from other non-volatile fuel 
fed to the generator. — H. Hg. 

Suction gas producer plants with special reference 
to vehicle driving. J. I. Thornycroft and Co., 
Ltd., and J. E. Thornycroft. E.P. 187,022, 
12.7.21. 

In order to allow gas to escape directly to the 
atmosphere and to maintain the suction at low 
load, an exhauster is fitted which does not influen^ 
the producer at full load but only acts at load. 


'f;,. 

pridnetaon of water-gas whilst the other is subjected 
ta the air blast, thus allowing continuous workin. 

— W. P. ■ 

Gas generators, E. Turner. E.P. 187,277, 16.6,21, 
A STREAM of liquid or powdered soHid fuel 
directed downwards on to the apex of a cone, ij, 
is admitted separately for the combustion of aw 
non-volatile deposit upon the cone, whereby the cone 
is heated. Steam may be mixed with the air. The 
gases thus formed pass downwards through an 
annulus formed by the cone and the inner wall of 
an enter chamber, and then upwards through the 
chamber. There may be a water-seal at the bottom 
of the annulus for the reception of ash and the 
generation of steam. The cone may be hea^d 
internally by waste gases from a furnace or engine 
or by the combustion of oil or gas ; in the latter case 
the products of combustion pass through perfora- 
tions into the lower part of the annulus. The cone 
may be heated externally ^Iso by a burner provided 
■around its base or by el^trical means. The gases 
may be enriched with oil in the outer chamber. The 
admission of fuel, air, steam, and water to the pro- 
ducer may be controlled by the pressure in the gaj 
delivery main. — H. Hg. 

Gas producer jor firing or heating purposes. J. H. 

Marlow. E.P. 187,282, 20.6.21. 

Am and steam are admitted under the grate of a 
producer through a T-piece the branches of which 
are so shaped as to direct the air and steam towards 
the fuel bed. Secondary air is preheated by passage 
through conduits arranged in the brickwork of the 
producer. — H. Hg. 

Alcohol-ether mixtures Unotor fueUy Manujacim 

of H Wade. From F. B. Xichtenthaeler. 

E.P. (.a) 187,051 and (n) 187,052, 27.7.21. 

(a) The difficulty of preparing alcohCl-ether mis- 
tures when the ether is separately prepared is 
considerable owing to the high volatility of the 
ether. The necessity for the provision of special 
condensing and refrigerating plant has been over- 
come by passing the vapours obtained in the 
manufacture of ether from alcohol and sulphuric 
acid through a scrubber containing alkali and 
thence through an absorbing tower within which a 
stream of alcohol is flowing in the opposite direc- 
tion. A certain amount of the ether is condeii.ied 
before the vapours enter the absorbing tower and 
this is added to the weak alcohol-ether mixture, 
obtained in the tower, to produce a mixture smtahis 
for motor fuel. By this means the handling ot tnf 
ether as such is avoided and the alcohol-ether mu- 
ture has no more fire risks than ordinary petrol 
(b) Alcohol-ether mixtures are prepared direct non 
raw material containing sugars or starches, al»no 
never being stored as such in bulk. Fermente 
mash is distilled and the alcohol concentrateci m . 
continuous still up to approximately Jo/,- ■ 

portion of the alcohol so obtained is leu ““ '"i 
ether apparatus and converted into ether, 
remainder of the alcohol from the 
is taken to an absorbing tower to absorb the pur- 
fied ether vapours. — T. A. S. 


Gasification of coal and other carbonaeeo'^ 

material; Methods and means for the . A. S. 

Foeter. E.P. 187,076, 15.8.21. 

The plant comprises a retort chamber above a 
producer. The retort is heated by external gM 
Sues, and the bottom of the retort can be steamed. 
A steam superheater and distributor is arranged m 
conjunction with or adjacent to the producer gratm 
so that two parts of the grate may be steamw 
altematoly, enabling one part to be Bteamed for the 


Fuel for internal-combustion engines. H. R- 
From D. F. Field. E.P. 187,326, 18.7.21. 
Alcohol-ether fuels, owing to the .formatiou J 
acetic acid and other causes, are f c 

diificulties are overcome by the ^dition qt . 

and a small proportion of caustic soda diss 
alcohol. A mixture consisting of 
proof) 36'p%, ethe^2%, "^ 25 ^ 

solution of caustic soda in alcohol ‘ i 

factory when used m a carburettor 
adjusted to use petrol. — T. A. 8. 
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ilcohol fueU. B. W. Blake. E.P. 187,335, I9,^. 
In the process describe in E.P. 178,498 (J., 1922, 
4^ a) for the preparation of a fuel of nigh voh 
and calorific value by treating a mixture of com- '* 
jjiercial alcohol atwl lacetone in a preaaure veseel with 
calcium carbide, the acetylene formed being 
absorbed, other monohydric alcohols, e.g., amyl, 
butyl, and propyl alt^hols, may be used instead of 
ethyl alcohol and yield satia^ctory fuels. It is 
advantageous to retain approximateily 10% of water 
in the.fuel and to remove all lime. Tne alcohol used 
should be of low strength, e.g 90—92%. The 
presence of water in the fud keeps the engine 
cooler and prevents carbonisation and consequent 
knocking. When preparing the fuel from the 
heavier alcohols, the water ^ould be added to the 
acetone and the aoetone-water mixture then added 
to the alcohol. The proportion of acetone is from 
6 to 40 % and the proportion of calcium carbide used 
from i to i lb. per gall. The removal of lime is 
effected by adding ammonia and then passing carbon 
dioxide through the solution. — T. A. S. 


Petroleum, shale' fcgoZ far, and the like, 
commonly classed ae hydrocarbons ; Process of 

reining . W; C. and F. E. Wells. TJ.S.P, 

1,433,052, 24.10.22. Appl., 27.10.19. 

^HiLoil m heated in a still the bottom of which is 
covered with an inert fusible material. Permanent 
neutral gaa is passed through, and the resulting 
mix^ vapours are passed upwards through fuller’s 
«arth, which is maintained at a lower temperature 
than the oil in the stiN. The vapours are then 
condensed. The apparatus can be made to work 
continuously and the inert gas can he used 
repeatedly. — ^T. A. S. 


ZSydrocarhonJ liquids, fluids and oils; Process for 
the conversion of info lower-boiling pro- 

ducts']. J. H. Adams, Assr. to The Texas Co. 
U.S.P. 1,433,519, 24.10.22. App!., 5.12.17. 
Lower^boilinq hydrocarbons are obtained by pass* 
ing oil through a succession of heating chamWrB. 
Pressure ia maintained in each chamber, and the 
vapours formed are removed. — T. A. S. 


Petroleum and petroleum distillates ; Treatment of 

. A. E. Duustan and F. B. Thole. E.P. 

186,955, 9.5.21. 

Substances having a highly adsorptive surface are 
prepared by the dehydration of natural or artificial 
inorganic gels. Many natural hydrated silioates and 
hydroxides come within this category but only few 
possess the neccasary surface energy for effective 
employment. Varieties of fullers’ earth, such as 
floridin, and bauxite are particularly useful, and 
suitable artificial gels may be prepared from gelatin- 
ous colloidal metallic hydroxides, such as iron and 
{ylununium hydroxides. When petroleum distillates 
are filtered through the dehydrated gels the sulphur 
compounds are removed by adsorption. The amount 
of material required for <iesuiphurisation of benzine 
may be readily determined, 4 lb. of fioridin or 9 lb. 
of bauxite per gaillon having been found sufficient 
in certain cases.— T, A. S. 

[Oii] still. E, W. Isom and J, E. Bell, Assrs. to 
Sinclair Refining Co. U.S.P. 1,432,067, 17.10.22. 
Appl., 12.5.21, 

The still consists of a heating unit through which 
oil is pumped and a larger receptacle. The support 
for the pump is flexible to permit movement with 
expansion and contraction of the pipework. 

— T. A. S. 

Oil shales; Method for distilling , P. Danck- 

warclt. U.S.P, 1,432,101, 17.10.22. Appl., 8.3.20. 
Highly heated waste shale and raw shale are 
continuously fed into a still. The heat derived from 
the waste shale distils off the volatile matter from 
the raw shale. — T. A. S. 

[Oil] vapours; Process of filtering . W. C. and 

F. E. Wells. U.S.P. 1,433,050, 24,10.22, Appl., 
15.2.19. 

Oil is heated in a still, permanent neutral gas being 
passed through it. The resulting vaporous mixture 
IS passed upwards through a filtering material, such 
as fuller’s earth, which removes colour and bitumin- 
ous material. The filtering material is maintained 
at a lower temperature than the oil and after pass- 
ing through it the vapours are condensed. — T, A. S. 

Oila, pitch, and the like; Process of obtaining 

fiom shales, coal, wood, etc. W. C. and F. E, 
wells. U.S.P. 1,433,061,24.10.22. Appl., 30.8.19. 
The shale or other material is continuously fed into 
aii annular retort, both surfaces of which are heated. 
A neutral heated gas is passed into the bottom of the 
retort and carries away the vapours. — T. A. S. 


Briquetting or diying press. H. Horst, Assr. to 
Ges- fiir Maschinelle Druckentwasserung m.b.H. 
U.S.P. 1,433,619, 31.10.22. Appl., 2.8.20. 

See E. P. 174,657 of 1920; J., 1922, 243 a. 

[^Fuel] gases; Purificaiion of . Koppers Co., 

Assees. of P. L. Jacobson. E.P. 170,572, 6.10.21. 
Conv., 22.10.20. 

See U.S.P. 1,390,037 of 1921 ; J., 1921, 762 a. 

Burners for fluid fuel. J. Bliss. E.P. 188,025, 
1.7.21. ’ ' 

Extracting coke from vertical retorts or chambers: 

Means for . R. and J. Dempster, Ltd., and 

W. F. Rodger. E.P. 187,911, 10.3.22. 

Charging and discharging gas retorts; Apparatus 

for . J. G. W. Aldridge. E.P. 188,036, 

26.7. and 22.9.21. 

Generators, gas producers, shaft furnaces, and the 

like; lievolving grate for . H. Goehtz. 

E.P. 188,256, 30.12.21. 

Gas purifiers [; .Vcchanis.m for holding doicn covers 

of ]. R. and J. Dempster, Ltd., and R. 

Broadhoad. E.P. 188,193, 26.10.21. 

Fertilising material. E.P, 187,251. *Sce XVI. 


IIb.— DEST8UCTIVE DISTILLATION; 
HEATING; LIGHTING. 

ReJuefion of thormm oxide by tungsten. Smithells. 
See YU. 


lU.— TAB AND TAD PDODUCTS. 

Phenanthrene; Solubility of in various organic 

solvents. H. Henstock. Chem. Soc. Trans., 
1922, 121, 2124—2128. 

The solubility of phenanthrene in purified organic 
solvents was determined at temperatures between 
-10'^ C. and +30° C. by evaporating the solvent 
from a weighed amount of saturated solution and 
weighing the solid residue. The results are ex- 
pressed in curves and tables from which the follow- 
ing typical figures for the solubility in grams of 
phenanthrene in 100 g. of solvent at 0° and 20° C. 
respectively are selected : — methyl alcohol 1*20, 
3*60, light petroleum (h.p. 60° — 85° C.) 2*40j 6*60, 
ethyl alcohol 2*75, 4*80, glacial acetic acid — , 
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5*80, carbon tetraobloride 7*60, '*19*00, ether 17*44, 
36*78, acetone 25*5, 51*94, <^iloroform 25*50, 46*60, 
^nzene — , 51*70, and carbon bisulphide 37*82-, 
72*08. The ourves for carbo^n tetrachloride, ether, 
and acetone show marked breaks at 0°, 10^, and 
15^ C. respectively, which point to some change in 
the molecular association of the sdlvent or solute, 
probably of the latter, at those temperatures. At 
-10^ G. phenanthrene is insoluble in methyl alcohol. 

— G. F. M. 

Collidine; Condensation of xinth acetaldehyde, 

H. Kondo and T. Takahashi. Yakugakuzasshi 
(J. Fharm. Soc. Japan), 1922, No; 487, 776 — 780. 
By heating a mixture of collidine (10 g.) and par- 
aldehyde (3*63 g.) in a sealed tube at 210^ C. for 
14 hrs., oy-dimethyl-a'-propenylpyridine (2 g.), 

colourless oil, b.p. 110° — 111° C. at 12 mm., wm 
obtained. It gave oy-dimethylpvridine-a'-carboxylic 
acid when oxidised with nitric acid. On 

reducing with sodium and hot absolute alcohol, the 
base was converted into oy-dimethyl-a'-propylpiperi- 
dine, colourless liquid, b.p. 184° C., having a slight 
nicctine-iike odour. — K. K. 


Patent. 

Se/ining coal tar. UjS.P. 1,433,052. iSTee 11^. 

IV.— COLOURING MATTERS AND DYES. 

Azohemene and aniline; Catalytic preparation ot 

. C. O. Henke and O. W. Brown. J. PW 

Chem., 1922, 28, 631—638. {Of. J., 1922, 406a.) 
THAiiLiuM prepared by the reduction of thallic 
oxide at 2W° C. is an excellent catalyst for the 
reduction of nitrobenzene to azobenzene; with a 
rate of flow of 4*1 g. of nitrobenzene per nr. and a 
13% excess of hydrogen, a yield of ^*2% of azo- 
benzene and 4*3% of anilme is obtained. Th^ 
activity of the catalyst decreases very rapidly with 
use. Gold has a high catalytic activity for pro. 
ducing aniline which decreases with use. Using this 
metal as catalyst the yield of aniline at 355° 0. ia 
almost quantitative. — J. F. S. 

Arylazoglyoxalines:Sofne . F. L. Pyman and 

L. B. Timmis. J. Soc. Dyers and Col., 1922, 38, 
269—272. 


Catalytic activity of copper [in preparation of 
anilinel. O. W. Brown and C. O, Henke. J. 
Phys. Chem., 1922, 26, 715—727. 

In continuation of previous work (J., 1922, 322 a, 
406 a) the authors have investigate the catalytic 
reduction of nitrobenzene to aniline by hydrogen 
in the presence of copper catalysts prepared by the 
reduction of the precipitated oxide. Sabatier’s 
conclusion that a catalyst so prepare is more 
efELcient than one prepared from an ignited nitrate 
was confirme. By the use of the former catalyst, 
much lower rates of supply of hydrogen may be 
use without reuctiou in yield, and the reaction 
may be carried out at a much greater rate. The 
best temperature for carrying out the reduction was 
found to he about 260° C. A small amount of iron 
in a copper catalyst prepared from an igmted oxide 
prevents the rapid decrease in activity of the 
catalyst. Copper depc«ited on asbestos was found 
to ^ capable of effecting the reduction at a much 
greater rate per grm, of copper than copper alone, 
but with high rates of supply of nitrobenzene, it 
quickly lost its activity. (>3pper on asbestos is a 
better catalyst than an equal volume of copper on 
pumice. — J. S. G. T. 

ChiorophenoU ; Solubility of . N, V. Sidgwick 

and S. L. Turner. Trans. Chem. Soc., 19^, 
121, 2256—2263. 

Thb influence of the position of the substituents on 
the properties of the isomeric chlorqphenols is 
distinctly abnormad, the abnormality b«ng 
more marked in those properties measured at 
high temperature (bailing points, critical solution 
temperature in water) than in those measured at 
low (solubility in benzene). The differences in the 
critical solution temperatures in water are con- 
sideraMe and of the usual kind, the value for the 
ortho compound (173*0° C.) being by far the highest, 
while those of the meta and para compounds (130*8° 
and 129*0° O. respectively) come close together. 
Unexpectedly small differences, though of the usual 
kind, are observed for the heat of solution in 
benzene. From the curves representing solubility 
in water and benzene, the relative lowering of 
vapour pressure of the solvent can be calculated. 
The freezing point and vapour pressure of are 

more depressed by the meta^jompound, whilst for 
benzene the ortho-compound has the greatest efl^t. 


Benzol in gas. Thau. See Ha. 

Catalytic preparation of aniline, Henke and 
Bidwn. See TV. 


The arylazoglyoxalines of the type 


CH— NHv 

{h— H> 


.N;NR 


where R is an aryl group, formed by coupling 
glyoxaline with diazonium salts in alkaline solution, 
are produced in widely varying yield according to 
whether the diazonium compound contains an ortho- 
substituent or not. Thus the percentage of th« 
theoretical yield of 2-benaeneazoglyoxaline is 74%, 
of 2-p-bromobenMneazoglyoxaline 85%, of 2-p. 
tolueneazoglyoxaline 84%, of 2-p-ethoxybenzeDeazo 
glyoxaline 64%, and of 2-p-sulphobenaeneaaogly- 
oxaline 52%, as against 26% for 2-o-tolueneazo- 
glyoxaline, and 10% for 2-o-methoxybenzenea20. 
glyoxaline. On reduction with stannous chloride 
the arylazoglyoxalines having para substituents in 
the benzene ring undergo flssiou with formation of 
2-aminoglyoxalin6, but here also very varying yields 
were obtained ranging from 15% only from 2-p- 
tolueneazoglyoxaline to 26% from the p-etboxy- 
compound, 43% from the p-sulpho-compound, and 
56% from the p-bromo-compound. The compounds 
not containing a p-substituent give 65 — -75% yields 
of diaminophenylglyoxalines on reduction with 
stannous chloride (benzidine transformation). These 
diamines cannot be tetrazotised, the gJyoxaiine 
amino group apparently not reacting normally. 
2-Benzeneazogly oxaline, 2-p-Bulphobenzenazogly- 

oxaline, and 2-p-su4phobenzeneaaogIyoxaline4.5- 
dicarboxylic acid dye wool brownish-yellow shades, 
but the colour is not fast to sunlight or wa.shmg. 
After-chroming rendered the colour with the latter 
compound fairly fast. 2-o-Methoxybenzeneazody- 
oxaline gives brighter yellow shades than the other 
azoglyoxalines. — G. F. M. 


Colouring matter of the fruit of Gardenia florida, 

L. T. Munesads. Yakugakuzasshi (J. Pharffl. 

Boc., Japan), 1922, No. 4^, 666 — 671. 

The colouring matter of the fruit of Garden^ 
florida, L., grown in China, was with 

water according to Kayser’s method (J.,.lo^». 
and decomposed with dilute ^drochloric acid i 
a current of carbon dioxide. The product was an 
amorphous powder, identical with crocetin 
saffron (Decter, Arch. Pharm., 1914, 252, 119). M 
gave a potassium salt, Ci-Hj.OjK, .^^tango-J , 
crvetab, which changed, without melting, to a aa 
red substance between ^0° and 290° C. A sod aro 
salt, short yeBowish-red needles, and an 
salt, reddish-yellow needles, were also obtains. 


Cyanine dyet. Braunholt* and Mills. See XXI- 
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Pateitts. 

jfiionaphtkisatin* Mamtfacture of , 0. Y. 

Imray. From Society of Chem. Ind. in Basle. 
186,859, 1.12.21. 

Thionaphthibatin is obtained by the interaction 
oxalyl chloride and ^-thionaphthol in presence or 
)sence of a diluent or a condensing agent. It 
rma a red crystalline powder, m.p. 163° O., and is 
valuable dyestuflf intermediate. Example. 
;0 pts. of /3-thionaphthol is mixed with 635 pts. of 
^lyl chloride, and after stirring for some hours 
, the ordinary temperature the mixture is heated 
, the boiling point. The excess of oxalyl chloride 
distilled off, and the ^-thionaphthisatin ex- 
acted from the residue with aqueous sodium car- 
mato, and precipitated with hydrochloric acid. 
}m6 of the oxalyl chloride may, if desired, be re- 
aced by carbon bisulphide, and aluminium 
iloride or sulphuric acid may be added as 
►ndensing agents. — Gr. F. M. 

‘itermedidtes for the production of colouring 

■matters: Manufacture of new . [_Nitroso~ 

oxyalkylarylamineSy oxyalkylated thiosvXphonic 
acids, etc.'] British Dyestuffs Corp., Ltd., A. G. 
Green, K. H. Saunders, and E. B. Adams. E.P. 
186,878, 30.8.21. 

he oryalkylamino compound previously described 
S.P. 181,760 j J., 1922, 625 a) may be used not 
ily for the preparation of the “ sulphato’^ dye- 
;uff intermediates, but also for the manufacture of 
itroso-derivatives by treating them with nitrous 
Did, and in the case of secondary amines trans- 
)rming the nitrosamine with hydrochloric acid, 
hese nitroso-compounds are also valuable inter* 
lediates, as they can be condensed with hydroxy- 
:fmpound8 to oxazines, or with another amino* 
impound to give an intermediate indamine which 
in be converted into an azine in the usual way. 
'urther, for the manufacture of thiazines the new 
itroso-derivatives of oxyalkylarylamines etc. 
Ill be reduced and treated with sodium thiosul* 
hate to yield oxyalkylated thiosulphonic acids. 

— G. F. M. 

Blue] anthraquinone vat dyestuff; Manufacture 
of a — E. Kopetschin. G.P. 357,767, 1^.7. 14. 
Addn. to 356,922 (J., 1922, 853 a). 

■MERCAPro-2-AMiNOANTHR.AQriNONE is treated with 
ondeusing agents capablo of reacting with the 
lercapto group, or it is heated to a high tempera* 
are, or its salts are condensed with l-chloro-2- 
niinoauthraquinone, whereby hydrogen sulphide is 
Tolved and N-dihydro-1.2.2M'-anthraquinone- 
■zine (Indanthrene) is produced. — A. J. H. 


V.-FIBBES; TEXTILES: CELLULOSE; 
PAPEB. 

on . III. Viscosity deter- 

mination of cellulose [solufion^]. M, Nakano. 
^^gyo-Kwagaku Zasshi (J. Chem. Ind., Japan), 
1922, 25, 89^910. 

3PECUL precautions which must be taken in the 
’reparation of cuprammouium solutions are given, 
ihe viscosity of cuprammonium solutions of cellu- 
ose decreases with time until it attains a constant 
■ame. A dilute solution attains a constant value 
luicker than a concentrated one ; the viscosity of a 
solution is constant from the beginning, 
solutions of the same concentration, the 
viscosity the less is the difference between 
final and the initial values. The viscosity in- 
•reases much more quickly than the concentration. 
L ® relative viscosity increases with the tempera- 
>(o appreciable decrease of viscosity due to loss 


of ammonia can be observed. Oxygen and light have 
the greatest effect on the viscosity. The ammonium 
complex of copper has a strong oxidase-like action 
on cellulose. Depolymerisation of the mol^ulair 
aggregate of cellulose is due to the light. Of vari- 
ous previous treatments to which the cellulose was 
subjected, the most important in its effect on the 
viscosity was thermal treatment. — K. K. 

CeUidose; Reactions of with sodium chloride 

and other neutral salt solutions. I. H. Masters. 
Chem. Soc. Trans., 1922, 121, 2026—2034. 

When pure cellulose, In the form of cotton wool free 
from acidity or alkalinity, is extracted with sodium 
chloride solution, an acid extract is obtained, and 
an alkaline extract containing an equivalent 
amount of alkali when the cotton is subsequently 
extracted with water. The amount of acid ex* 
tracted by a 20% sodium chloride solution was on 
the average the same as that extracted by a N JIO 
solution (3*9 mg. of HCl from 10 g. of cotton), the 
extract eventually becoming quite neutral, but the 
phenomenon cannot bo attributed to the washing or 
salting out of acid originally present in the cellu- 
lose, as after washing with water until the washing 
were free from chloride and alkalinity, and again 
passing sodium chloride through the oellnlose, an 
acid extract was once more obtained. Temperature 
had no effect on the amount of acid and alkali 
extracted, nor did the use of boiling water 
accelerate the removal of alkali from the cotton 
which had been previously extracted with sodium 
chloride solution. Other salt solutions behaved in 
a similar way, the least quantity of acid obtained 
being 1*2 mg. in the case of the very slightly dis- 
sociated cadmium iodide. — G. P. M. 

Uydroeellulose. E. Heuser and W. von Neuen- 
stein. Cellulosechem., 1922, 3, 89 — 96. 

Tns hydrocellulose prepared from viscose cellulose 
by the method of Knocvenagel and Busch (J., 1922, 
458 A) behaves as s uniform substanoe. It is com- 
pletely soluble in caustic alkali solution, and is pre- 
cipitated again without loss. On repeated metnyl- 
ation it forms dimethylhydrocellulose in quantita- 
tive yield, which also behaves as a uniform sub- 
stance, being completely soluble in cold water and 
in many organic solvents. On acetylation dimethyl- 
hydroce!lul<»e yields a monoacetyl derivative which 
is also substantially homogeneous. Hence it is 
concluded that the hydrocellulose of Knoeven^el 
and Busch is the true hydrocellulose ” in a pflfe 
condition. In this sense it differs from ordinary 
crude hydrocellulose prepared from cotton by 
Girard’s method, which behaves, both towards 
alkali and on methylation, as a mixture of true 
hydrocellulose and cellulose. According to recent 
theories (cf. J., 1922, 8 a^ 170 a) fibrous celluloae 
consists of an aggregate of double anhydrocellobioso 
molecules arranged in crystal symmetry and held 
tc^ether by ** crystal valencies.” It is assumed 
that the crystal valencies may be resolved by any 
process which destroys the fibrous structure with- 
out affecting the dimeric anhydrocellobioae units 
from which tho crystal fibre substan^ was built up. 
Thus viscose cellulose would consist entirely of 
such amorphous cellulose without crystal valencies 
and of relatively low molecular dimensions (4 C»). 
As such it would be susceptible to hydrolytic 
attack as a uniform substance, and the autheu's 
suggest that the ‘‘true hydrocellulose” is pro- 
duced from the double anhydrocellobioso molecule 
by simple opening up of an anhydride position in 
one of the cellobiose residues, with the forn^tion 
of a free carbonyl group but without depolymerisa- 
tion of the dimeric molecule. Further chemical 
hydrolysis would involve depolymerisation, but the 
true hydrocellulose is presumed to have the same 
rooleculM’ dimensions as the amorphous cellulose 
from which it is derived. — J, P. B. 
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Ol. VI.— BLEACHING; DVEING; PKEKTlNa ; FXNISHXNG. 


Patbnts, 

Cotton halei; Impregnated . H. Wade. 

From International Cotton Protectine Co. E.P. 
187,394, 26.8.21. 

Cotton’ bales are rendered permanently proof 
against fire and bacterial deterioration by im- 
pregnating them to a depth of I-tS ins. with an 
aqueous paste containing boric acid and a small 
quantity (0*25 — 1'50% of the total weight of the 
paste) of a non-colouring fixing agent such as a 
soluble salt of zinc, tin^ aluminium, or other suit- 
able metal. The behaviour of cotton in bleaching 
and dyeing is not affected hy this treatment. A 
suitable paste contains, per 100 galls., SJ lb. of 
boric acid (prepared by treating borax with sul- 
phuric acid and afterwards washing the product so 
that it contains a trace hut not more than 0*1% 
of mineral acid) and lb. of a mixture of equal 
parts of zinc and stannous sulphates. — A. J. H. 

Silk £bres; Process for treating {degumining'\ . 

S. A. Waksman. IT.S.P. 1,432,312, 17.10.22. l 
AppL, 3:2.21. j 

Paw giiy ia degummed by subjecting it to the action i 
of proteolytic bacteria. — A. J. H. 

CeUvlos&’ifiher solvent and composition. R. L. 
Stimdifield, Assr, to Eastman Kodak Co. TJ.S.P. 
1,432,364-5, 17.10.22. Appl., 19.3.21. 

A visootrs composition for films ia made hy dissolv- 
ing a celluilofle alkyl ether in a mixture of 97 — 20 
parts by weight of tetrachloroethane with 3 — ^ 
parts hy weight of (a) a lower monohydroxy aliphatic 
alcohol, or (b) an ester of a lower monocarboxylic 
fatty aicid and a lower monohydroxy aliphatic 
alcohol. — W. C. 

GeUvlose-ether solvent and composition. W. R. 
Webb, Assr. to Eastman Kodak Co. U.S.P. 
1,432,873-4, 17.10.22. Appl., (a) 5.4.21, (b) 
16.11.21. 

A viscora fluid composition suitable for films 
consists of (a) an alkyl ether of cellulose dissolved in 
a solvent containing 90 — 10 parts by weight of 
ethylene chlorobromide and 1(1—90 parts of a lower 
monohydroxy aliphatic alcohol; or (b) a water- 
insoluble etnylcellulose dissolved in a mixture of 
10 — 90 parte of methyl acetate and 90 — 10 parts 
of methyl alcohol. — W. C. 

Qfmposife maie7’ial fo-rmed with condensation pro^ 

ducts; Manujacturz of . Mctropolitan- 

Vickers Electrical Co., Ltd,, Assees of H. C. P. 
Weber. E.P. 169,451, 22,9.21. Conv., 24.9.20. 
CxUitrLosic material, such as paper, is parchmcnt- 
ised by treatment with cauetic soda, sodium zincate, 
or other suitable substance, and ia then impregnated 
successively or simultaneously, and before or after 
removal of the parchmentising agent, with a phenol 
and formaldehyde and subjected to heat a-nd pres- 
sure, whereby a condensation product intimately 
incorporated with the fibres is obtained. Alterna- 
tively, the fibrous material is parchmcntised and 
impregnated at the same time with a mixture con- 
taining the parchmentising substance, phenol, and 
formaftdehyde. For example, paper is continuously 
passed throu^ a parchmentising bath containing 
20% caustic soda (10 — 16% of sodium chloride is 
added to prevent excessive shrinkage), then in suc- 
cession through a bath containing phenol and a 
chamber containing formaldehyde vapour and be- 
tween hot rollers under pressure. It is afterwards 
washed and dried. — A. J. H. 

Rosin material for sizing. J. A. De Cew, Assr. to 
Process Engineers, Inc. IT.S.P. 1,433,124, 
24.10.22. Appl., 28.9.20. 

A nosiN having superior sizing properties is 
produced hy dissolving rosin and a rubber product 


in a suitable solvent and afterwards removing the 
solvent by distillation. — ^A, J. H, 

Paper; Process for recovery of material for manu. 

facture of . S. Kumagae and T. Chita 

E.P. 187,805, 26.9.21. 

SeeG.P. 356,742 of 1921; J., 1922, 855 A. 
Spinning nozzles. E.P. 166,533. See VIII. 

Ore concentrator tables. E.P. 187,296. See X. 
Printers* ink. E.P. 187,537. See XIII. 
Artificial leather. E.P. 171,360. See XV. 


VI.— BLEACHING; DYEING; PRINTING : 
FINISHING. 

Mordants. III. Chrome. W. D. Bancroft, j 
Phys. Chem., 1922, 26, 736—772. 

The author reviews critically a part of the litera. 
ture, more especially the work of Liechti and 
Hummel (J., 1893, 241) concerned with the use of 
chromic oxide as a mordant in dyeing wool, cotton 
and silk, and bases thereupon a number of 
conclusions as to the modus operandi of the process 
the chief being that the mordanting is due to 
adsorption, there being no evidence of the formi- 
tion of a definite compound. {Cf. J. Chein. Soc 
Jan., 1923-)— J. S. G. T. 

Mordanting of wool with potash alum. W. IT. 

Paddon. J. Phys. CThein., 1922, 26, 790 — 793. 
Expekimei^ts are described from which it is 
concluded that, contrary to the opinion of Knechi 
(Knecht, Rawson, and Lowenthal, “ Manual of 
Byeing,” 1910, 237), the mordanting of. wool with 
otash alum does not lead to the formation of 
efinite chemical compounds on the fibre, hut is 
strictly an adsorption phenomenon, in which both 
alumina and sulphuric acid are involved. 

— J. S. G. T. 

Hypochlorite solutions. Bienert and Wanden- 
bulcke. See Vli. 

Patents. 

Byeinfir animal or mixed fibres; Process for — , 
Akt.-Gee. f. Aniilin-Fabrik. E.P. 171,981, 1 . 11 . 21 . 
Conv., 26.11.20. 

Bybstuffs which are precipitated by acids and 
have therefore hitherto been considered unsuitable 
for dyeing animal fibres in acid baths, may be 
satisfactorily used for this purpose provided thaJ 
sulphite-cellulose w^^aste liquor or the active 
stances contained therein (sodium ligninsulphonote, 
cell pitch, sugars) are added to the dye liquor. This 
ad^tion also allows the conjoint use of dyes belong- 
ing to different classes, c.y., substantive and acjd 
dyes, and moreover, the elasticity, gloss, and handla 
of the animal fibre -are preserve during dyeing 
For example, wool is dyed in a bath containing 3 j 
of Alkali Blue 4B. 10% of sodium sulphate crysUle, 
5% of sulphite-cellulose waste liquor of 28'^ B. (sp 
gr. 1’24), and 2% of concentrate sulphuric aciQ' 
A similar proportion of sulphite-cellulate 
liquor is also used in a metachrome process o 
dyeing. — A. J. H. 

Yams; Apparatus for the treatment of ■ 
dyes or other liquids. L. N. La Fayette, 
182,758, 7.12.21. Ckmv., 2.7.21. 

The apparatus consists of a vat having a 
bottom perforated with holes over uj 

mounted vertical telescopic perforated t 
Bundles of yarn, wound on hollow 
cores, are piled one above the other on these 
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and by means of a spring contained therein are 
gubjected to suitabie pressure. By means of a 
pump, dye or other liquid is forced from the vat, 
through the bundles of yarn, downwards through 
the perforated telescopic tubes and through the 
false bottom. Alternatively, the liquor is circulated 
in the opposite direction. — A. J. U. 

nueing apparatus. J. D. Henon. U.S.P. 1,433,276, 
24.10.^. Appl., 3.9.21. 

^ dtetno apparatus consists of a vat divided, by 
means of a partition, into two compartments in one 
of which is a means for circulating the dye liquor 
through the vat. A deflector or baffle, semi-oval in 
croes-section, is fixed to the inner faces of the walls 
of the vat and the partition for the purpose of 
deflecting the dye liquor out of the lines of flow 
of least resistance. — A. J. H. 

Indigo fermentation vat; Manufacture of stable 

concentrated preparations suitable for the . 

Farbw. vorm. Meister, Lucius, und Briining. 
G.P. (a) 356,411, 26,12.13, (b) 357,087, 14.1,14, 
and (o) 357,680, 15.2.14. Addns. to 354,946 
(c/. K.P. 22,148 of 1914; J., 1915, 1245 a). 

(a) In preparations described in the chief patent, 
maltose or maltodextrina instead of other water- 
soluble carbohydrates, are mixed with albuminous 
substances; before concentration of the product, 
indigo or indigo-white or further quantities of 
vater-soduble carbohydrates may be incorporated 
with it. (b) To the preparations described above 
and during or after their manufacture, invertase or 
yeast is added, since these substances improve the 
subsequent working of the vat and also invert sugars 
which are present, (c) In preparations as described 
above, invertase or materials containing invertase, 
such as yeast, sterilised yeast and the like, are 
incorporated with either or both of indigo or indigo- 
white and water-soluble carbohydrates or their 
related products. In this case the addition of 
albumin is not necessary.— A. J. H. 

Textile materials; Apparatus for dyeing or hleach^ 

ing ^ J. Gott and F. Wallis. E.P. 187,069, 

12.7.21. 


VII.-ACIDS; ALKALIS: SALTS; NON- 
METALLIC ELEMENTS. 

Hydrocyanic acid; Preparation of in large 

quantities in the laboratory. E. Fritzmann. 
J. Huss. Phys.'Chem. Soc,, 1920, 52, 227 — 234. 
The amounts of sulphuric acid and water wdth which 
potassium ferrocyanido is usually heated for the 
preparation of hydrocyanic acid are greater than is 
necessary and equally good yields of the acid aro 
obtained with the same rapidity with 10 pts. of 
the ferrocyanide, 5 of sulphuric acid, and 8 pts. of 
^ater. Tlie apparatus used for preparing, puri- 
fying, and condensing the acid is described. 

— T. H, P. 

I^itrogen, carbon and sodium carbonate j Peversi- 

hility of reaction between . C. K. Ingold and 

B. Wilson. Trans. Cheni. Soc., 1922, 1 21, 2278 — 

2286. 

The behaviour of the system nitrogen, carbon, and 
sodium carbonate can, for a wide range of tempera- 
ture bo represented hy the equation, 

, . x>/a-x)x(i-p)’/P=Kh 

wnere x is the proportion of combined sodium 
present in the liquid ph.ise as sodium cyanide 
fh sodium cyanide reckoned as a fraction of 

tae theoretical), and p ia the partial pressure of 
tne nitrogen calculated as a fraction of the total 
pressure of nitrogen and carbon monoxide, assumed 
to bo constant at 1 atm., and is a derived 


constant (K*=K.pNa,co,. p^3/p*NaCN).: The heat of 
reaction and the latent heats of vaporisation of 
sodium carbonate, carbon, and sodium cyanide can 
be considered constant, hence loge is equal to 
a-t-^/T, and, by combining this with the equation 
given above, 

log„(x*/(l-x)x(l-p)’/pXff*) = a+/3/T 
where a=23'91, j8=-3118°, »r=the total pressure 
of nitre^en and carbon monoxide. This formula 
represents the behaviour of the system to a degree 
of approximation of 1% in x or p, equivalent to 
about 2® C. in T. The form of the function is 
shown by a diagram, where x is plotted against p 
for the temperatures 850®, 900®, and 950° C. A 
table of values of 100 x is given for temperatures 
from 850® to 950® C.— P. V. M. 

Sodium chloride; Melting and freezing point of 

. J. B. Ferguson. J. Phys. Chem., 1922, 

26, 626—630. 

The melting point of sodium chloride is 803*4° C» 
and the freezing point 8031® C. — J. F. S. 

Hypochlorite solution^ Determination of available 

chlorine in . F. Dienert and F. Wanden- 

bulcke. Ann. Failsif., 1922, 15, 338 — 339. 

One c.c. of the hypochlorite solution is diluted with 
1 1. of water, 2 g. of ammonium sulphate (to prevent 
formation of iodatc) and a few crystals of potassium 
iodide are added, and the liberat^ iodine is titrated 
with arsenious acid solution, using starch as indi- 
cator. The results obtained agree with those yielded 
by Penot’s and Gay-Lussac’s methods. Pqncius^ 
method, in which the hypochlorite ^lution is 
titrated directly with alkaline potassium iodide 
solution, tends to yield high results owing to the 
fact that the iodate first formed reacts compara- 
tively slowly w'ith the alkaline iodide solution added 
subsequently. — W. P. 8. 

dfagnesmm perchlorate; Preparation and proper- 

ties of and its use as a drying agenf. H. H. 

Willard and G. F. Smith. J. Amer. Chem. Soc., 
1922, 44, 2255—2259. 

The hexahydrate of magnesium perchlorate may 
be prepared by dissolving magnesia in perchloric 
acid, and evaporating the soltition until fupaes of 
perchloric acid are evoK'ed and crystallisation 
commences at the surface. The solution is then 
cooled to ordinarv temperature with the addition 
of sufficient water to keep the mass semi-fluid, 
crystals are separated by centrifuging, redissolved 
in water and crystallised. The hexahydrate melts 
at 145^^—147® C., has sp. gr. 1-970 at 25° C., and 
is non-dcliquesceiit. The trihydrate is prepared by 
keeping the hexahvdrate over phosphoric oxide 
at 20° — 25® C. for* a month. The product has 
sp. gr. 2'044 at 25® C., and the same melting point 
as the Iiexahydrate. The anhydrous compound is 
obtained by heating either the trihydratc or the 
hexahvdrate at 170® C., in a current of air for 
some time and then at 250® 0. for a short time. 
Magnesium perchlorate decomposes at 400° C., 
without melting, forming a mixture of the oxide 
and chloride. When moist gas is passed over 
anhydrous magnesium perchlorate the moisture is 
removed as efficiently as by phosphorus pentoxide. 

— J. F. S. 

Hydrous oxides. JV. Hydrous stannic oxide. 

H. B. Weiser. J. Phys. Chem., 1922, 26. 654-686- 
The so-called stannic and metastannic acids are 
not acids hut hydrated oxides of compositions 
I which vary with the method of formation. There 
I are no definite hydrates of stannic oxide and oxy- 
salts, complex stannates, and metastannates are 
not definite compounds, but adsorption products, 
the composition of w hicli is determined by the age 
of the oxide and the concentration of acid or alkali 
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used in. the preparation. Hydrated stannie oxide 
adsorbs colloidal gold, silrer, and platinum, form* 
ing purple ma^es, the most common of which is 
purple of Cassius. These masses are colloidal in 
character and of varying composition. A mixture 
of the hydrated oxides of iron and tin in suitable 
proportions is soluble in dilute solutions of 
ammonia, the reason being, that hydrated stannic 
oxide is peptised by ammonia and the colloidal 
stannic oxide adsorbs ferric oxide. Stannic oxide 
does not precipitate in the usual way from a 
solution of tin in nitric acid which contains a suit- 
able amount of iron. This is due to the fact that 
ferric nitrate peptises hydrated stannic oxide when 
the latter is either fi'eshly precipitated or when it is 
aged, tannic oxide jellies may be prepared by 
coagulating colloidal solutions of hydrated stannic 
oxide with small quantities of barium, strontium, 
calcium, and sodium chlorides or hydrochloric acid. 

— J. F. S. 

Stannous oxide and stannous hydroxides; Prepara- 
tion and reactions of , F. W. Bury and 

J. R- Partington. Trans. Chem. Soc., 1922, 121. 
1998—2004. 

Six specimens of stannous hydroxide (hydrated 
stannous oxide) were prepared from stannous 
chloride by the methods of previous investigators. 
Analysis ^owed the six samples to be essentially 
the same and support the formula, 3SnO,2HiO. 
No sample was entirely free from chlorine, 
although in most cases the amount was exceedingly 
small. Stannous hydroxide is stable up to 110*^ C. ; 
it does not lose the whole of the water at 16^ C., 
some of the water being probably constitutional; 
on standing under water it is slowly converted into 
stannous oxide. Several moditications of stannous 
oxide, differing in appearance, colour, and density 
have been described bv Ditto (Ann. Chim. Phys., 
1882, 27, 145) and others, but the authors have 
found it impossible to confirm their statements in 
most cases. — J, B, F. 

yUkel^ and co^lt hydroxides; Preparation of 
coUoidal solutions of and some other com- 

pounds of these metals. O. F. Tower and M. C. 
Cooke, J, Phys. Chem., 1922, 26. 728—735. 
Two methods are described for preparing colloidal 
suspensions of nickel hydroxide, one by dialysing 
nickel tartrate in presence of an alkaline solution 
of potassium tartrate, and the other by precipitat- 
ing and washing nickel hydroxide under special 
conditions. Only very weak suspensions of 

cobaltous hydroxide could be obtained by these 
methods. The characteristics of these coilloida! sus- 
pensions are discussed, CX>Uoidal solutions of nickel 
sulphide are readily formed in presence of an 
alkaline tartrate solution. (Cf. J. C^em. Soc., 
Jan., 1923.)— J. S. G. T. 

Isomerism of metallic oxides. Part I. Lead mon- 
oxide. M. P. Applebey and R, I). Reid. Trans. 
Chem. Soc., 1922, 121. 2129—2136. 

Iw pure lead hydroxide is dissolved in strong 
potassium hydroxide solution at a temperature near 
the boiling point, then on slowly cooling, the oxide 
is deposited in a weAl crystallised form. High alkali 
concentrations give rise to the red variety, moderate 
concentrations the yellow, and low concentrations 
yield a black or steel-grey variety of similar form to 
the yellow oxidit. The red form crystallises in 
square plates, whereas the yellow gives needle-like 
rhombic crystals. The densities of the red and 
yellow varieties are 9*27 and 8*7 respectively. The 
solubilities of the two forms in N/1 sodium hydr- 
oxide were determined both gravimetricatly and 
, electrometrically J at 20® C., the solubMity of the 
yellow form is about 1*8 times that of the red form. 
Evidence from solubility and from examination of 
crystalline structure shows that the yellow and red 


forms are polymorphic modifications. It is shown 
that the standard alkali electrode Hg/HgO in 
N/1 NaOH is easily reproduced and constant over 
long periods. — J. B. F. - 

Thorium oxide; Beduction of by metallic 

tungsten. Research 'Staff of the Generali Electric 
Co., Ltd., London (C. J. Smithells). Trans 
Chem. Soc., 1922, 121. 2236—2238. 

When a filament containing thoria is heated in a 
gas-filled lamp to a temperature of about 2700^ K 
the thoria is reduced to metallic thorium by the 
tungsten. As the beating is continued the thoria 
is converted into a grey, metallic, crystalline mass 
These grey crystals are very stable towards acids 
and alkalis. On grinding the material and remov. 
ing the unchanged thoria, the residue was not 
homogeneous, but contained transparent cry&tails 
varying in colour from yellow to blue, in addition 
to the grey metallic crystab. This mixture was not 
attack^ by hydrofluoric and nitric acids, and on 
analysis gave Th = 67% andW=26%. JTiere is con. 
siderable evidence that the grey material is a 
thorium-tungsten bronze possibly of the form 
Th(WOJa where n may have a value from about 
3 to 10. The coloured crystals are probably thoria 
containing small amounts of tungsten oxides in 
solution. — J. B. F. 

Silica; Determination of in filtered sea water. 

R. C. Wells. J. Amer. Chem. Soc., 1922, 44! 
2187—2X93. 

Thb most effective method of determining small 
quantities of dissolved silica in water consists in 
adding an aluminium saJlt, if such is not aircadv 
present, and precipitating by ammonia in suen 
quantity that the solution will give a pink colour 
with rosolic acid. The silica in the aluminium 
hydroxide precipitate is then estimated in the usual 
way. Silica cannot be estimated by the loss on 
evaporation with hydrofluoric acid in the presence 
of calcium sulphate. In rock analysis a single 
evaporation with hydrochloric acid is sufficient, 
provided silica is also determined in the ammonia 
precipitate. {Cf. J.C.S., Dec.) — J. F. S. 

Silicates of strontium and barium. P. Eskola, 
Amer. J. Sci., 1922, 4, 331—375. 

The attempt was made to explore the systems 
SrO — SiO,, BaO-SiO,, and to synthesise strontium 
and barium compounds analogous to diopside and 
anorthite by quenching mixtures of the oxides from 
various temperatures and studying the crystallo- 
graphic and physical properties ot the separated 
phases. In the SrO-SiO, system, the compounds 
formed are SrO; 2SrO,SiO, (m.p. above range or 
electric furnace) ; SrO, SiO, (m.p. 1578°); and SiOa. 
The eutectics 2SrO,SiOj‘-SrO,SiO, and SrO, SiO, - 
SiO, melt at 1546° and 1358° respectively. In tb« 
similar barium system the main points are 
BaO, 2BaO,SiO„ eutectic 2BaO,BiO,-BaO,SiO, at 
1557°, BaO,BiO, (m.p. 1604°), eutectic BaO,Si0r 
2BaO,38iO, at 1437°, 2BaO,3SiO, (m.p. 1450°), 
eutectic 2BaO,3SiO,-BaO,2BiO, none, the two 
forming a complete series of solid solutions, 
BaO,2SiO, (m.p. 1420°), eutectic BaO,28iOa-tri<iy' 
mite at 1374°, SiO,. The dibarium trisilicate and th« 
barium disilicate bad a melting point diagram or 
Bakhuis lloozeboom’s type I. without maxinmm^jr 
minimum, were isomorphous and of orthorhombic 
symmetry, and their refractive indic^ showed a 
continuous but not linear variation with composi- 
tion. Attempts in both series to produce differenc 
modifications, e.p., of SrO, SiO,, which 
morphous with and optically very similar 
a-CaO,8iO„ failed although botn heating at 
temperatures for different lengths of time a 
crystailUsing from the corresponoing vanadate, we 
tried. The strontium and calcium metasilicave 
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A oontlnaous series of solid solutions) with 
ft minimum At 1474® ±3, corresponding to 44% 
CaOjSiOg, 66% SrO,SiOj. The c^stala were pseudo- 
hexagonal and really monoOlinic. The refractiTo 
indices ^owed a continuous yariation with comp^ 
gition. Barium metasilicate, on the other hand, did 
not mix at all with calcium metasilicato, but gave 
a compound 2CaO,BaX),3SiOa having no true melt- 
ing breaking up on heating to a-CaO,6iO, 

ana liquid. This compound was optically unlike all 
the other metasilicates. Points on the curve were the 
invariant point CaO,Si 04 -- 2 CaO,BaO, 3 SiOa-melt 

fit 52% BaU.SiO. (1320® ±4), and eutectic 
kla(),BaO,3SiO,-BaO,SiO, 
at 73% BaOjBiOj (1267®), the Uquidus of BaOjSiO^ 
having a steep course toward the nigh melting point 
of BaO,BiO,. Neither the strontium nor barium 
meiasilioates gave with magnesium metasilicates 
compounds analogous to diopside, CaO,MgO,2SiO,. 
'This was regarded as a special case of the more 
general rule that in compounds in which the 
calcium is replaceable by magnesium or ferrous iron, 
it cannot be replaced by strontium or barium, while 
the isomorphous series including the latter may 
have isomorphous and miscible analogues among the 
sodium, potassium, or lead compounds. Both 
strontium and barium metasilicates with aluminium 
silicate gave felspars with very high melting points 
(much above 1700® C.). The crystals obtained were 
from melts at 1400® with three times the amount of 
the corresponding vanadate. The artificial stront- 
ium felspar was exactly like the calcium compound, 
anorthite, in optical properties, but the crystals 
were too poor to admit of investigation. The 
barium compound in optioail properties resembW 
the natural celsian, no evidence being found of the 
existence of a nephelite analogue described by 
Ginsberg (Ann. Inst. Polyt, Pierre le Grand a 
Petrograde, 1916, 23). — ^A. C. 


Copper sulphate; Technical preparation of . 

T Matsuno, K6gyd-Kwagaku Zassbi (J. Cbem. 
Ind., Japan), 1922, 25, 926—930, 

CoppEE sulphate was prepared on a large scale from 
roasted cement copper coutaining: soluble copper 
(expressed as CuO) 59’06, ineoliible copper (CujO) 
2-58, soluble iron (FeO) 11'06, insoluble iron (Fe,0,) 
3'40, silicic acid 2’ 41, and oxygeu etc. 21;50%. 
About 100 cub. ft. of warm water is poured into a 
dissolving tank (about 200 cub, ft, capacity), 8 lb. 
of sulphuric acid of 60® B. (sp. gr. 1'53) is added, 
and after 'agitation for 10 min., the calculated 
quantity of copper is introduced, the tempera- 
ture of the bath being maintained at 60® — ;^® C. 
After 10 min., further quantities of the acid and 
copper are added, and the process is repeated until 
about 1500 kg. of copper has been added. The eola- 
tion is then transferred to an evaporating bath by 
means of siphons and concentrated to 34’5® B. (sp. 
gr. 1-314), then transferred to a crystallising tank, 
in which many lead plates are suspended for 
supporting the crystals. The crystallisation is 
completed in about 1 week. The product is 
collected, crushed, washed with water and dried at 
about 50® C., the yield being about 1 ton. The 
extraction of copper is more than 92%, and the 
product contains only 0*05% Fe and no other 
impurities. — K.. K. 

Thiosulphate of bismuth and sodium; Double , 

its preparation and use in estimations of potas- 
salts. V. Cuisinier. Bull. Soc. Chim., 
1922, 31, 1064—1068. 

fenoDa of preparation of this reagent as given 
by other authors are criticised and the following 
procedure recommended : Bismuth chloride solu- 
tion is prepared by dissolving 10 g. of bismuth 
fiubnitrate in 10 o.c. of pure hydrochloric acid 
Pnder the influence of heat. On cooling, the volume 


is m^e up to 100 c.o. with 95% alcohol and 
sufficient additional hydrochloric acid to maintain 
the clearness of the solution. To this is added an 
equal volume of sodium thiosulphate solution made 
by dissolving 20 g. of the crystalline salt in 
distilled water and making up to 100 c.c. After 
mixing, five times the volume of 95% alcohol is 
added and if the whole does not remain clear, any 
opacity is removed by the addition of hydrochloric 
acid, drop by drop, and shaking. After standing 
for 15 min. a crystalline precipitate of sodium 
bismuth thiosulphate is formed, which is washed 
with alcohol and dried in a vacuum over sulphuric 
acid. On exposure to air the crystals rapidly turn 
brown. In using this substance for estimations of 
potassium, the author finds that the results 
obtained are invariably too high and that the 
weight of the precipitate depends on the concen- 
tration of the reacting solutions. The iodine value 
of the precipitate is not proportional to the potas- 
sium in the solution under examination and the 
results appear to vary with the volume of alcohol 
used as precipitating agent. — H. J. E. 

Calcium hydroxide; Colloidal . M. von 

Glasenapp. Kolloid-Zeits., 1922, 31, 195 — 196. 
Two varieties of colloidal calcium hydroxide have 
been obtained from a marly dolomite of the com- 
position, CaO 22*75%, MgO, 15*50%, AbO, 7*68%, 
FOftO, 1*87%, SiO, 15*27%, CO, 34*83%, H,0 1*81%. 
The dolomite was burnt at 7^® — 780® C. until the 
magnesium carbonate was entirely decomposed and 
the calcium carbonate half decomposed. After the 
burnt product had been kept for 12 hrs. in water 
the two colloidal varieties of calcium hydroxide 
were microscopically visible. The primary product 
separates first from solution as small drops which 
grow speedily and pass into the secondary product, 
which forms agglomerates of drops having the 
appearance of a network of cells. Both colloids are 
optically isotropic but strongly refracting; in 
reflected light the primary colloid is light blue and 
the secondary colloid bright orange in colour. The 
secondary colloid does not maintain the colloidal 
state very long but passes into crystalline calcium 
hydroxide. — J. F. S. 


Fuller^s earth; Adsorption and catalysis in . 

E. K. Rideal and W. Thomas. Trans. Chem. 

Soc., 1922, 121 , 2119—2123. 

This specific surface, adsorption, and catalytic 
activities of three typical varieties of fuller’s earth 
(Florida, Surrey, and Somerset) are widely differ- 
ent. Adsorption of Methylene Blue in aqueous 
solution is proportional to the specific surfaces of 
the three varieties. The catalytic decomposition of 
hydrogen peroxide is not dependent on the adsorp- 
tive power, but is probably determined by the iron 
content. — J. B. F. 

Hydrogen peroxide ; Catalysis of by ferric salts. 

J. Duclaux. Bull. Soc. Chim., 1922, 31, 961 — 966. 
The author has investigated the velocity of the 
reaction between hydrogen peroxide and ferric 
chloride in presence of hydrochloric acid at 25® C., 
measuring the undecomposed peroxide with per- 
manganate, His experimental results confirm those 
of Bohnson (J. Phys. Chem., 192^ 15, 18) and von 
Bertalan (J., 1920, 656 a). In addition, he finds 
that the hydrogen ion concentration must be 
Bul&ient to eliminate hydrolysis of the ferric salt, 
otherwise inconsistent results are obtained. The 
theoretical side of the reaction is discussed (c/. 

Jan., 1923) and the general conclusion 
drawn that the action takes place between ferric 
ions and the HO, ions derived from the peroxide 
which behaves as a weak acid. — H. J. B. 
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Z>iifu«on of hydrogtn and Helium through 
glasses. Williams and Ferguson. Sec VIII. 

AZHoZi car&onaie and hydroxide. Bonnier. 
See XXIII. 

Estimation of sulphates etc. Jdlinek and Fns. 
See XXHI. 

Boric acid. Deems. See XXIII. 

Patents. 

Sulphuric acid; Process for the production of . 

T. Bchmiedel and H. Klencke. E.P. 187,016, 
12.7.21. Addn. to 149,648 <J., 1921, 693a). 
The process described in the previous patent is 
modified toy supplying the plant with nitrosyl- 
sulphuric acid 01 above 58° B. (sp. gr. 1*67), which 
may be maintained at an elevated temperature 
(about 60° — 90° C.) if desired. The middle part of 
the plant may be sprayed with a solution of 
nitrosylsulphuric acid of lower strength than that 
used in the fore and rear parts of the plant, but 
above 54° B. (sp. gr. 1*598). Preferably the first 
units of the plant are supplied with nitrosyl- 
sulphuric acid of above 54° B., and in the following 
unit the nitrosylsulphuric acid is diluted with 
water to such extent (to below 50° B., i.e. sp. gr. 
1*53) that its solvent power for nitrogen oxides is 
diminished, whereby large volumes of nitrous gases 
are suddenly evolved into the gas mixture and 
rapidly oxidise the remaining sulphur dioxide. The 
gas mixture is finally led through a chamber 
supplied with acid of above 54° B, for the absorp- 
tion of the nitrogen compounds. — H. R. D. 

Nitric acid; Process for recovering nitrous vapours 

in the form of aqueous . P. A. Guye, Assr. 

to L’Azote Fran^ais, Soc. Anon. tJ.S.P. 
1,433,004, 24.10.22. Appl., 6.10.20. 

Fibrous material resistant to nitric acid is 
impregnated with water, and brought into contact 
with nitrous vapours diluted with an excess of 
nitrogen and oxygen. — H, R. D. 

Magnesia; Manufacture of from dolomite. C. 

Clcrc and A, Nihoul. E.P. 173,502, 20.12.21. 
Conv., 24.12.20. 

Dolomite is calcined at such a high temperature 
(1000° — 1200° C.) that the resulting magnesia can 
be hydrated only with difficulty whilst the lime is 
easily hydrated. The product is slaked with a 
quantity of water equal to about 20% Af the lime 
present, sifted, and added gradually to, and mixed 
with, a solution containing magnesium chloride in 
excess, whereby the lime is converted into calcium 
chloride, and partially hydrated magnesia is 
obtained in a granular form which can be rapidly 
filtered and washed. The solution of magnesium 
chloride is made from the waste liquor of the 
ammonia-soda process by conversion of the calcium 
chloride in the liquor into magnesium chloride by 
reaction with the mixture of lime and magnesia 
in the presence of carbon dioxide. — H. R, D. 

SiilpHate of ammonia; Manufacture of [neutraV] 

. W. C- Holmes and Co., Ltd., W. G. Adam, 

and C. Cooper. E.P. 187,05^, 16.7.21, 

An improvement of the process described in E.P. 
108,0^ (J., 1917, 1007) consisting in mechanically 
conveying the crude damp and acid ealt through a 
chamber throng which is passed in the reverse 
direction a current of ammonia gas and heated air 
to effect the simultaneous neutralisation and 
drying of the salt. The apparatus comprises an 
inclined chamber of rectangular cross-section in 
which are located twin spiral conveyors partially 
overlapping, which convey the salt from the lower 
to the upper end of the chamber. The air is heated 


by passing it through a jacket surrounding the 
chamber end is then passed together with ammonia 
gas through the chamber. — H. R. D. ^ 

Ammonium sulphate; Continuous drying 
pulverulent or granular materials, applicahle ti 
the manufacture of neutral » ■ . J. Marr and 
The Coke Oven Construction Co., Ltd *v p 
187,320, 16.7.21 and 26.4.22. ' 

The material is led continuously by pneumatic 
action and mechanical means through a rotary 
dryer, and exposed therein to a current of hot 
gases. ^ The material is introduced into the feed 
conduit and conveyed to and from the dryer solely 
by pneumatic action, but in the dryer it is conveyed 
solely by mechanical means, for example by means 
of shelves. In the treatment of ammonium 
sulphate, the temperature of the gases should be 
such that the salt is not heated above 80° C. and 
ammonia is introduced into the fe^ conduit to 
neutralise any free acid and liberate any pyridine 
present. — H. R. D. 

Potassium chloride; Method of recovering 

from brine. J. tj. tiilsbee. D.S.P. 1,432.796 
24.10.22. Appl., 12.4.20. Renewed 22.3.22, ’ 
A MIXTURE of salts containing chlorides of potas- 
sium and magnesium, separated from brine is 
w^hed at approximately ordinary temperature 
with a^ solution of potassium chloride, whereby 
magnesium chloride is dissolved and part of the 
dissolved potassium chloride is separated. The 
wash^ material is separated, and the potassium 
chloride di^olved to form a hot saturated 
solution, which on cooling will deposit potassium 
chloride without precipitation of sodium cliloride, 
The hot solution is separated from nndissolyed 
solids, cooled, and the potassium chloride which 
separates is removed from the mother liquor 

— H. R. D. 

Saltpetre manufacture; Process for . T, 0. 

Meadows, M. Hauber, jun., and H. W. Charlton, 
U.S.P. 1,433,290, 24.10.22. Appl., 28.8.20. 
Greensand, lime, caustic alkali, and sodium nitrate 
are digested at elevated temperatures and under 
superatmospberic pressure. — H. R. J>. 

Hydrogen; Process and apparatus for puri/yin^ 

. Deutsche Gliihfadenfabrik R. Kurtz und 

P. Schwarzkopf G.m.b.H., Assees. of P. Schwarz- 
kopf. E.P. 166,541, 13.7.21. Conv., 13,7.20. 
Hydrogen freed as far as possible from carbon 
monoxide and dioxide, oxygen, sulphur, and 
arsenic and phosphorus compounds by suitable 
successive treatments, is conducted over lin^ly 
divided molybdenum or other similar metal of 
higli melting point heated to incandescence (c.y., 
800° — 850° C. for molybdenum powder), whereby 
the remaining impurities are removed. The gas 
after passing through the furnace is led by means 
of pipes over caustic soda to free it from any 
carbon dioxide formed, and is then dried. MTion 
the molybdenum becomes exhausted of its efficiency, 
it may be revivified by oxidation, dissolving, 
precipitation, and reduction. — H. R. D. 

Nitrogen^carbonic ocid mixture; Process 

aparatus for the manufacture of pure jrom 

combustion gases. G. Scheib and M. Koch. 
E.P. 172,958, 13.12.21. Conv., 14.12.20. 
Combustion gases are passed over a contact sub- 
stance consisting of a metal and its oxide, c.i? . 
copper and copper protoxide. A relatively large 
quantity of contact material is used and is kept 
in active condition toy reducing the oxide formed 
by oxidation of the metal by means of reducing 
gases generated by passing an auxiliary current of 
combustion gases, separated from the maiu 
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-urrent, over charcoal^ benzol, petroleum, or the 
like and then mixing this auxiliary current with 
♦ke^main current of combustion gases prior to 
altering the contact chamber. The apparatus 
^^prises a furnace for generating the combustion 
gases two conduits for the main current and 
“yjiliary current of combustion gases, respectively, 
aod a common channel into which these two 
conduits open and which leads to the tower 
containing the contact material. The conduit for 
tke auxiliary current of combustion gases contains 
a support for the charcoal or the like used to 
rrenerate reducing gases, and is connected with the 
combustion chamber by means of an adjustable 
Hap. *1^6 process may be controlled automatically 
bv regulating the supply of air for combustion 
according to the percentage of carbon dioxide in 
the combustion gases or by adjusting the position 
of the flap mentioned above according to the per- 
centage of oxygen in a sample of gas taken from 
ihp middle of the mass of contact material. 

— H. R. D. 

Qraphite; Purification of . M. Langheinrich. 

E F. 187,080, 20.8,21. 

Natural graphite is mixed with coal and heated 
by an electric current to a temperature of 2200° C. 
or higher, whereby the impurities (silica, alumina, 
pyrites, etc.) are reduced and sublimed. The 
volatilised impurities may be collected separately at 
different temperatures. The purified graphite 
retains its original flaky structure. — H. R. D. 

Delivering measured quantities of acids. E.P. 
172,011. See 1. 


VIIL-GLASS; CEBAMICS. 

6'i/ica glass and other glasses; Diffusion of 

hydrogen and helium through , G. A. 

Williams and J. B. Ferguson. J. Amer. Chem. 
Soc., 1922, 44, 2160—2167. 

Silica glass is permeable to hydrogen at hiph tem- 
peratures and pressures. The permeability is 
proportional to the gas pressure and is an 
exponential function of the temperature. It 
becomes appreciable at 300° C. Silica glass is 
similarly permeable to helium and the permeability 
is easily measured at 182° C. At 500° C. the per- 
meability for helium is 22 times that for hydrc^en. 
Neither pyrex ^ass nor Jena combustion tubing are 
permeable for hydrogen, but apparently hydrogen 
reacts with pyrex ^ass causing blackening. At 
CIO® C. pyrex glass is permeable for helium. 

— J. F. S, 

CIqi/s; Studies on . 1. Their chemical com- 

position. O. Boudouard and J. Lefrauc. Bull. 
Soc. Chim., 1922, 31, 976—982. 

A GENERAL discussion of the composition of clays 
taken from various sources. Analyses are quoted ; 
the proportion of alkalis varies considerably in 
different samples of kaolin, and one specimen of 
halloysite is notable for its high calcium content. 
A stoichiometrical representation of the analytical 
results is given as a basis for comparison with the 
theoretical values for kaolin. — H. J. E. 

^ciTacofta body; Effect of some fluxes on the 

absorption and transverse strength of a . 

E. C. Hill. J. Amer, Ceram. Soc., 1922, 5, 

832 - 834 . 

is given of average results of shrinkage, 
Absorption, and transverse strengd'h testa on terra- 
bodies of 2 clay : 1 porous ^og, to which were 
» jded various amounts of fluxing materials, viz., 
6ispar, Albany slip, powdered glass, white lead, 
cryolite, whiting and fluorspar, magnesium car- 


bcmate, and furnace slags. Insoluble materials, 
with considerable alkali content, such as felspars, 
powdered glass, and cryolite, appear to be the best 
fluxes. Depending on local economic conditions, 
most of the above fluxes, if free from discolouring 
impurities, can advantageously be used in place of 
vitrified grog. — J. B. P. 

Enamelling of cast iron; Effect of sources of pig- 

iron on . M. E. Manson. J. Amer. Geram. 

Soc., 1922, 5, 806—810. 

An analytical investigation of enamelled cast iron 
made from two different sources of pig-iron 
showed that although blistering occurred con- 
tinuously in one pig-iron, the only difference in the 
two irons was in combined carbon content. The 
silicon content of the unsatisfactory iron was then 
artificioJlly reduced from 2'8% to 2’3%, and a metal 
with about 0'3% of combing carbon resulted, on 
which fairly successful enamelling was done. "When- 
ever blistering occurred the combined carbon was 
found to have dropped to below 015%. However, 
from photomicrographs of blistered specimens, the 
direct effect of combined carbon on enamelling is 
doubted. These specimens showed characteristic 
dark blotches, which proved to be entirely surface 
phenomena. Tests did not show that enamelling 
lowered the initial combined carbon content, nor 
was evidence discovered that the blotches of the 
micrographs were developed during enamelling. 

— J. B. P. 

Seat-resisting alloys for enamel burning racks; 

Kelative merits of . E. P. Poste. J. Amer. 

Ceram. Soc., 1922, 5, 811—816. 

Tbb results of oxidation and warpage tests, carried 
out at 1700°— 1800° F. (about 910°— 970° C.), on 
samples of the same size of basic open-bearth steel, 
cast steel, cast iron, calorised steel, “ tbermalloy,’’ 
misoo,” “ nichrome,” “ rezistal,” nickel, monel- 
metal, “ calite,’^ and hardite,” are given in 
comparative tables and graphs. Steels and cast 
iron are worst as regards warpage, while towards 
beat (i.e., oxidation) tbermalloy and “ mieco 
showed fair, and tne steels and cast irons poor, 
resistance. — J. B. P. 

iSilicotes of barium and strontium. Eskola. i^ce "VII. 

Patents. 

(7/a55 furnaces and the like; Secuperator for . 

IV. McLaughlin, Assr. to 0. E. Norton. TJ.S.P. 
1,432,706, 17.10.22. Appl., 20.4.20. 

Thc melting tank is provided with gas outlet flues 
along ite walls, terminating in horizontal flues 
which converge into a chimney. Air inlet passages 
extending through the horizontal flues are spaced 
from the flue walls and are provided with burners 
near their inner ends. The inlet passages and the 
outlet flues are disposed in the same horizontal 
plane. — H. H. 

Spinning nozzles from ceramic materials; Manufac- 
ture of . A. Kampf, Assee. of G. Neumann. 

E.P. 166,533, 12.7.21. Conv., 12.7.20. 

Fine metal wires of the thickness of the nozzle- 
openings are set parallel, in a mud of suitable 
ceramic material produced by the electro-osmotic 
process, in a cylindrical mould. The ceramic core 
IS then dried, burnt (the process of hardening being 
regulated), and cut into discs of the desired thick- 
ness, the wires being removed by usual chemical 
methods. — J. B. P. 

Waterproofing tile and the Uftc. J. T. Pokorny, 
Axsr. to A. T. Eddingston. U.S.P. 1,432,1^, 
17.10.22. Appl., 18.9.20. 

Tiles are burnt in a high-domed furnace, into 
which coal-tar is then poured through hoppers which 
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can be closed. Moisture is thus excluded, tuid tbe 
vaporised tar products, are deposited on and 
absorbed by tbe tile. — J. B. P. 

Molten glass; Method of and means for producing 

charges of . O. R. Lott. E.P. 187,661, 

23.6.21. 

Glass blowing ; Method of and means for . V. 

Lorentz. E.P. 187,839, 21.10.21. 

Glass making machines [for producing pressed cups, 
etc.]. E. A. Hailwood. E.P. 188,102, 20.8.21. 

DL— BUaOING HATEBIAL& 

Dolomite; Caustic calcination of and 

in Sorel cements. G. A. Bole and J. B. Shaw. 
J. Am er. Ceram. Soc.j 1922, 5, 817 — 822. 

.In order to prevent the decomposition of calcium 
carbonate to the free lime so detrimental to an 
oxychloride cement, dolomites were calcined in 
Bpeciai retorts having wrought iron or fireclay 
bodies, with a gas-tight chamber so constructed 
that the pressure of carbon dioxide inside the 
furnace could be kept constantly at 1 atm. With 
this furnace the material could be satisfactorily 
cakined at 700^—800® C., despite the fact (c/. 
Johnston, J., 1910, 1054) that calcium carbonate 
dissociates, under ordinary pressure, below 650® C- 
‘Bata from tests showed that better cement is given 
and that calcination is generally quicker if burning 
can be done at 725®— 750® C. Tests on floors and 
stuccos made from this calcined material showed 
satisfactory strength and good weathering resis^ 
ance. There appeared to be no overburning, and 
only ores containing more than 4% of silica gave 
inferior cement.— J. B. P. 

Patent. 

Heat instdator, H. Mock. TJ.S.P. 1,433,088, 
24.10.22. Appl., 23.5.21. 

Insulating bricks are made with a core of powdered 
sulphur and an outer coating of asphalt or vulcan- 
isable materiail. — J. B. P, 


X,— METALS; METALLOMY, INCLUDING 
ELECTRO-METALLURGY. 

Aluminium: Treatment of 

plating. E. Tassilly. Bull, Soc. Chim., 1922, 31, 
973—976. 

The methods recommended for preparing the 
surface of aluminium for nickel-plating (Mazuir, 
J., 1921, 13 a; Canac and Tassilly, J., 1914, 142; 
Tassilly, J., 1914, 697) include immersion in a bath 
of aqueous hydrochloric acid to which a 
amount of iron or manganese has been added. The 
author has investigated the part played by the 
metal in the solution, also the relative advantages 
of iron and manganese, and finds that in the case of 
aluminium containing iron as impurity no such 
addition to the acid is necessary. In the caw of 
aluminium which is practically P^ire, the etfect of 
pure hydroeWoric acid is so slight that eome ^cb 
addition is necessary to obtain the effect requir^m 
the acid bath. In default of an analysis of the 
metal to be plated, tbe addition is advisable m 
order to obtain a suitable surface, though possibly 
unnecessary. As the action is, in its results, of a 
mechanical nature, there is no advantage obtained 
by substituting manganese for iron. — H. J. Ji*. 

Aluminium-arsenic ; The " 7 "* S'_4* MjS" 

Buri. Trans. Chem. Soc., 1922, 121, 2272 2277. 

ALUMiNinM combines with arsenic at about 75^ C., 
under low pressures, to form the compound, Al«<^^ 
YoUow arsenic is first formed and then reacts with 


the aluminium. The compound ie a brown amorpli. 
ous powder and does not melt at temperatures up^iv, ' 
1600® 0. It is stable at high temperatures but 
begins to decompoiM at lower temperatures, yellow 
arsenic being first formed. Wheu exposed to 
moisture it is highly reactive, evolving arsine 
freely. On heating in air it is oxidised to alumina 
and arsenious oxi^. The solid compound does not 
appear to dissolve in molten alummium, but 
sefiarates out almost completely at its freezing 
point. It forms a strong and hard envelope round 
the aluminium. Attempts were made to prepare 
alloys of higher arsenic content, but without success. 
The brown compound did not form a eutectic with 
arsenic nor was a compound containing a higher 
proportion of arsenic obtained ; the excess of 
arsenic separated out again as free arsenic. 


Tungsten alloys; Analysts of high-percentage — 
K. Seel. Z. angew. Chem., 1922, 35, 643-— 644. 
The serious loss of platinum involved in the custom- 
ary fusions of tungsten alloys with sodium and 
potassium carbonates and nitrates in platinum 
crucibles may be avoided by fusing the finely divided 
alky with sodium hydroxide and nitrate in silver 
crucibles. The fusion takes about 1 hr. and the 
crucibles are not seriously attacked. 0*5 g. of the 
finely divided aUoy is fused with 6 g. of sodium 
hydroxide and 3 g. of sodium nitrate. The melt is 
dissolved in water and filtered, the iron oxide 
remaining on tbe filter being dissolved in hydro- 
chloric acid containing a little potassium chlorate, 
filtered, and the two filtrates united. The iron is 
determined as FejO, as usual. The aluminium and 
the greater part of tho silica are removed from the 
filtrate with ammonia, filtered off, and the tungsten 
in the filtrate precipitated with mercurous nitrate 
after acidifying, boiling off tbe carbon dioxide, and 
concentrating to about 150 c.c. ,The tungstic ocid 
obtained by ignition of the precipitate is strongly 
contaminated with alkali, which is removed by 
repeated extractions with 7 % hydrochloric acid, and 
traces of silica are finally removed by treatment 
with hydrofluoric acid. In the case of alloys rich in 
iron, a residue containing iron and tungsWn 
remains after the original fusion. This is fused *’ith 
pyrosulphate and the tungsten precipitated with 
nitric acid, determined as tungstic acid, and add^ 
to the figure obtained above. The iron in the 
filtrate is determined in the usual way and added to 
the figure obtained above. — H. C. B-. 


Lead; Determination of in lead arndgam. 

M. G. Mellon. J. Amer. Chem. Soc., 1922, 44, 

2167—2174. 

Quantities of lead amounting to 0*4 g. in 30-y-^ g 
of mercury may be rapidly determined with au 
accuracy of 0 05% as follows: the sample of amat- 
gam is covered with water containing one drop or 
10% acetic acid, treated with 10 c.c. of 2N coppw 
nitrate, and stirred continuously for 30 ^ains. in® 
solution is filtered from metallic copper, which na 
not disw^ved in the mercury, acidified with ono 
drop of 10% acetic acid, and the lead prwipitatca 
as chromate by the usual method. — J. F. o. 


Metals: Properties of cold-worked — — . Z. „ 
and il. 8. Archer. Chem. and Met. Eng., 19 > 
27, 882—889. 

Whilb the general effects of cold working 
increase in hardness and loss of 
specific properties are affected in somewhat d 
ways, the yield point being affected prcbabty™^ 
than any other property belonging to tional 

group. The effects of cold working are 

in the sense that the 
influenced to a greater extent m the ^ 
working. Important changes may take place u 
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rfaces of slip during . and after deformation. 
T^nmediately after slip commenoee, the dip plane 
^ nsth, !.«.* the resistance to motion along the 
iin IS less than the strength of the crystals along 
® irallel planes, hut as the slip continues a reversal 
conditions occurs, otherwise fracture would 
qSy. Retardation of the original Blip 
Sps place partly by the interference of adjacent 
Iraina and partly by the resistance on the sUp plane 
•fUlf leaving in a worked metal slip planes in all 
tav<4 of deformation. Slip causes rupture of the 
Jomic bonds on the slip rfane, and after motion has 
a partial re-establishment of cohesion obtains 
* fraaments of the ruptured crystals joining into 
Jraer crystalUne units which is attended with vary- 
degrees of disorganisation owing to differing 
.rfentation. This disorganised metal simulates 
lUrphous metal .in its mechanical properties, 
l+emic rearrangement on slip planes takes place at 
much lower temperatures than are usually as^ 
related with recrystallisation as is exemplified by the 
RPontaneoUB ageing of iron at atmospheric tempera- 
tme The excess of slip plane strength over crystal 
strength at low temperatures is the fundamental 
rause of the general increase in elongation with 
decrease in temperature. Since strain;liardnesB is 
to be attributed chiefly to the slip interference 
created by the r^tive displacement of crystal frag- 
ments, this hardening will he greater, in gene^l, 
the larger the number of planes on which slip jakM 
nlflce and accordingly deformation producee hard- 
ness more rapidly as the te®I>?’-^ture is lowered ^ 
the initial grain size is smaller, and finally when 
spontaneous union of the crystal fragments takes 
nlace during deformation as in the blue heat range 
in iron. (fit. 3., 1932, 941 *.)—€. A. K. 

See also pages (a) 912 , Oxi^twn oj carbon by 
chromic acid (Florentin). 980, 1 

thorium oxide by tungsten (Smithells). 9M, | 
enamelling of coat iron jlManson) ; Eeat-resist^ 
alloys, for enamel humtnq racls (^ste). 

Cobalt in alloy steels (Willard and Hall). 1000, 
Carbon in steel (Bonnier). 

Patents. 

Unstainable steel and iron or alloys 

facture of . L. Aitchison. E.P. 187,310, 

14.7.21. , , . 

Aoticles are formed (e.g., by casting) from 
having the composition of unstainable metal. But 
containing carbon in excess of the quantity desirable 
in the finished product. The article is then de- 
carbonised superficially by heating in a current or 
hydrogen or in contact with a suitable decarbqnming 
agent. . Cooling may take place in contact with the 
reducing agent to prevent partial re-cj^bonisation 
from the interior of the metal. — C. A. K. 

Iron; Art of making electrolytic . F. A. Eustis, 

C. R. Hayward, H. M. Schleicher, and D. 
Belcher, Assrs. to F. A. Eustis and C, P. 

B.S.P. 1,432,643—4, 17.10.22. Appl., (a) 7.7.21 
and (b) 17.L22. 

(a) a soLunoB of a ferric salt is reduced by means 
of hydrogeifrj^phide, and the reduced solution is 
used for leaching sulphide ore, whereby the iron 
therein is ^ssolved and hydrogen sulphide liberated 
and utilised in reducing further quantities of ferric 
solution. The loach liquor is electrolysed for iron. 

(b) a solutioa,6f a ferrous salt for use in the electro- 
deposition nj^^on is made hy dissolving iron oxide 
in a dilute. ajEad solution containing a ferrous salt, 

—A. R. Pv 

^ognetic sand or finely divided iron ore ; 

vient of — ^ — . A. Naito, E.P. 187,810, 29.9.21. 
^’hb sand or ore is mixed with powdered coal 
heated to produce a> coke containing iron ore, which 
is heaped in the open air, and either sulphur dioxide 
or chlorine gas pMSed through, or sea water ^ * 
solution of caustic alkali poured upon it. The 


product is exposed to the atmosphere till large 
lumps or masses are obtained, which are charged 
with a suitable flux into a emelting furnace. 

— T. H. Bu. 

Metals fironl; Process and apparatus for pickling 

. E. H. Hinckley. U.S.P. 1,434,011, 31.10,22. 

Appl., 20.5.18. 

Ikon is immersed in an aqueous solution of sul- 
phuric acid of such concentration and temperature 
that the efficiency of ionisation and capacity for 
absorbing ferrous sulphate are at a maximum. 

— T. H. Bu. 

(a) Perro^ranium ; Process of making . (b) 

Electric furnace. F. F. Mueller and R. W. 
Harris, Atssrs. to Standard Chemical Co. U.S.P. 
(a) 1,433,403 and (b) 1,433,404, 24.10.22. Appl., 
20 . 10 . 20 . 

(a) Uranium oxide is reduced with a carbonaceous 
reducing material in an electric furnace provided 
with a lining composed principally of non- 
carbonaceous material. The temperature in the 
furnace is raised sufficiently to eliminate most of 
the carbon in the bath; iron is added to the bath, 
and ferro-uranium of low carbon and silicon con- 
tent recovered therefrom, (b) The furnace chamber 
consists of a shell lined with uranium oxide. A 
bottom electrode is partly embedded in the lining 
and an upper electrode enters the furnace 
chamber. — J. S. G. T. 

Bust: Process and composition for preventing 

C. W. Porter. U.S.P. 1,433,226, 24.10.22. Appl., 
8.4.20. 

An aqueous solution of a volatile aliphatic amine 
is used as a rust inhibitor.- Iron, for example, js 
treated with an aliphatic amine and a metallic 
hydroxide in aqueous solution. — 0. A, K. 

Tinplate scrap; Treatment of 
Rolling Co. Proprietary, Ltd. E.P. 170,861, 
29.10.21. Conv., 30.10.20. 

Hbtinving operations are carried out by forming 
a galvanic cell, using the tinned scrap as anode, 
a copper container as cathode, and a solution of 
sodium hydroxide as electrolyte. Copper troughs 
containing copper oxide, which acts as a depolar- 
iser, arc attached to the copper vat, a permeable 
material being used to retain the copper oxide in 
the trough. — C. A. K. 

Ore concentrator tables. E. C. R. Marks Fr^ 
E I. du Pont de Nemours and Co. E.P. 187,2yo, 
12.7.’21. 

The surface of an ore concentration table is 
covered with a fabric, both sides of whrch are 
coated with a cellulose ester, such as pyroxylm. 
The ester before use is mixed with a white pig- 
ment so as to allow the lines of demarcation of 
the ore pulp to be easily seen, and, for the same 
purpose, the fabric extends over the sides of the 
table. — A. R. P. 

Lead- Frocess for the production of metallic 
from lead sulphate. F. E. Elmore, and The 
Chemical and Metallurgical Corp., Ltd. E.P. 
187,313, 14.7.21. 

I.BAD sulphate produced in chemical processes is 
reduced to metallic lead by mixing it with 4— S Z 
of carbon, preferably about 5%, and heating tho 
mixture to 800°— 1000° C. in a vessrf tiyvhich access 
of oxidising gases is prevented. — A. K. P. 


by 

C. 


Metal oxides; Process for the reduction of —— 
means of aluminium tn the fmuMCe F. 
Rushen. From Akt.-Ges. B. Felder-Clement 
E.P. 187,375, 13.8.21. 

A msttaijI-ic oxide is heated with aluminium in a 
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crucible, it beine immaterial whether the alu- 
miniuxu is in powder or in compact form j the oxide 
and aluminium are not mixed but are placed side 
by side or one above the other; or the oxide may 
be placed in a tube or the like made of aluminium. 
The intensity of the reducing action is such that 
there is a complete separation of metal from the 
aluminium oxide produced, the resultant metal 
being free from aluminium compounds. The pro- 
ems is particularly applicable to the reduction of 
the oxides of tungsten, molybdenum, chromium, 
titanium, and similar metals of high melting point. 

' A V 


Alloy. F. Milliken. U.S.P. 1,432,607, 17.10.22. 
Appl.j 8.10,19. 

The alloy consists of 60 — 70% Cu, 9 — 12% Ni, 
19 — 24% Zn, 1 — 2i% Fe, and a trace of man- 
ganese. — A. R. P- 

Alloy [suitable for exposure to hot conditions'^. 
A, H. Coplan, U.S.P. 1,433,180, 24.10,22. Appl., 
7.3.21. 

An iron alloy, which is to be exposed ^ combustion 
conditions in use, contains Cr 1%, Ni 2%, Mn not 
less than 0*60%. C not less than 0*1%, and small 
quantities of sulphur and phosphorus. — C. A. K. 

Alloy metal. A. S. Hatfield. U.S.P. 1,434,246, 
31.10.22. App!., 9.2.21. 

An alley containing principally cobalt, together 
with tin and molybdenum, the percentage of the 
latter being more than twice that of the tin. 

— T. H. Bu. 


Metallurfii 

Donal^ 

19.3.21. 




furnace.'] A. 
P. 1,432, §42, 24.10.22. Appl., 


The retort of a zinc smelting furnace is connect 
to an external portable fume conden^r, in which 
the condensing area can be varied. — C. A. K. 


Lead and silver; Seeovery of from ores 

and metallurgical products. H. Hey. TT.8.P. 
1,432,858-9, 24.10.22. Appl., (*) 24.2.20 and 
(b) 16.9.20. 

(a) Ores and metallurgical products containing 
silver and lead as chloride are leached with a hot 
brine solution, containing a chloridising agent, 
such as ferric chloride, in such a manner that any 
sulphide present does not react with the silver in 
solution, (b) Sulphide ores containing lead and 
silver which have, by a preferential chloridising 
roast, been converted into chlorides, are leac^d 
with a cold acid brine to extract the silver. Trie 
residue is then treated with a solution which 
extracts practically the whole of the remaining lead. 


Metals; Treatment of . 

U.S.P. 1,433,408, 24.10.22. 


F. and F. Palmer. 
Appl., 29.4.21. 


Metaes are treated with an aqueous solution of 
sodium sulphate, sodium chloride, and potassium 
ferrocyanide. — C. A. K. 


Extraction of metals from their compounds; Meth^ 

of P. Freedman and E. Greetbam. U.S.P. 

1,433,541, 31.10.22. Appl., 10.4.22. 

See E.P. 180,384 of 1921; J., 1922, 596 a. 

Pickling meteds. O. Vogel. U.S.P. 1,433,579, 
31.10.22. Appl., 13.8.19. 

Sbe'G.P. 309,264 of 1918; J., 1921, 853 a. 


Coating wires and the like; Method of and app^, 

ratus for . Soc. Chim. des Usines du Rhone 

E.P. 168,872, 11.8.21. Conv., 4.9.20. 


n.— ELECTBO-CHEMISTBT. 


Tungsten [^electric] furnace for experiments on 
dissociation and lonisaiion. K. T. Compton. J 
Opt. Soc. Amer., 1922, 6 , 910 — 912. 

Tunobten sheet is bent into the form of a cylindrical 
tube and clamped by end pieces, each consisting of 
a steel ring fitting in a split rectangular steel block. 
The blocks are mounted on water.K;ooled brass tube 
serving as leads for the heating current. Short 
glass tubes surround the leads for purposes of 
insulation. Loops of fine tungsten wire, drawn 
tightly round the cylindrical tube, prevent bulging 
of the furnace. The central electrode consists of 
a straight length of 20-mil tungsten wire welded to 
heavier molybdenum lead.s. A furnace 60 mm. 
overall length and about 6 mm. diam., was raked 
to a white heat by 100 amps, at 6 volts, and reached 
its melting point when a current of about 200 amps, 
was employed. — J. S. 6. T. 


Electrolysis with drops of mercury as the electrode. 

J. Heyrovsky. Chem. Listy, 1922, 16. 256 — 264. 
To study the electrolysis of aqueous sdlutions of 
alkali and alkaline-earth salts, the author employed 
drops of mercury as the electrode, whereby it was 
possible to determine the exact course of the clcctro- 
Ivsis. Electrolysis is produced when a certain e.mi. 
is applied, the value of which is characteristic 
of each salt and which is a function of the logarithm 
of the concentration. The rapid increase of the 
current is explained by a diffusion of very dilate 
amalgams towards the interior of the drop of 
mercury. The author calculated the following 
potentials at which the cations deposit from > /I 
solutions on a mercury cathode; — Lithium, -2023; 
sodium, -1-860; potassium, -1-883; rubidium, 
- 1-796; emsiura, - 1-837. The affinity of the metals 
for mercury is given by the difference between the 
characteristic potentials of polarised drops and the 
normal electrolytic potentials of the pure alkali 
metals, the following values being found ; —Lithium, 
1-281; sodium, 1138; potassium 1325; rubidium, 
1 409; cceeium (1-50). — \V. T. 


Ozoniser; New form of . H. Nemecck. Chem. 

Listy, 1922, 16, 276. 

Two stout copper wires serve as electrodes m a 
horizontal glass cylinder, the arrangement hemg 
.such that the distance between the electrodes can 
be varied. The energy can he obtained by means 
of a Buhmkorff’.s coil or an electric raaclUB|. 


Oxides of lead: Physical chemistry of tbe . ■ 
yz. Anodic behaviour of lead a^ ***r„fo i?i' 


S. Giasstone. Trans. Chem. 
2091—2098. 

OxTGBX is evolved at a load or I — 

at almost identical potentials, 
volts respectively, for a current donsii^ 
per sq. cm. The appearance of a d»« 
completely covers the anode in th* 
corresponds with a sudden inc— 


1922, 121. 

ade anode 
i and I'l" 
0-03 amp. 

^m, ■wh><'“ 
I of lead, 
if anodic 


tion of oxygen at the lead Md lead..|fcFd 
appears to be due to „4,reincly 

m^iato unstable higher oxide, present (n extr m J 
small amount in solid solution in the dioxide. ^ 
initial high e.m.f. of a lead 'iccumulator 
soon after charging is probably due to the pr 
of this unstable higher oxide. — J. !»• *• 

yiatinum resistance coils. Roebuck. See XXH 
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Patents. 

.. shield. (b) Moulded imulation and 

method of making same. W. H. Kempton, Asar. 

Westinghouse Electric and Mfg. Co. tj.S.P. 
U) 1 431,961 and (b) 1,431,962, 17.10.22. Appl., 
(t) 25.7.i8, (B) 8.1.19. 

. V ^ mixtubb of Portland cement, asbestos, and 
water is in ^ mould, a space being left 

which i« subsequently filled with a mixture of 
arborundum, Portland cement, and asbestos. The 
whole is compressed so as to form a solid piece, 
which is then removed and submitted to curing, 
heating, and drying processes, (b) Shaped pieces 
are formed by moulding a mixture containing a 
filler such as asbestos, a binder, such as Portland 
cement, and an oxidising agent (siccative). The 
nieces are cured and impregnated with an oxidis- 
able oil, liuseed oil, which is then oxidised by 
the oxidising agent, — J. S. G. T. 

FAectric iurnace [heafer]. E. F. Collins, Assr. to 
General Electric Co. U.S.P. 1,432,442, 17.10.22. 
Appl., 1.3.21. 

A ribbon-shaped resistance for use as an electric 
furnace heater is constituted of a number of edge- 
wise convolutions, forming a self-supporting unit, 
nnd spaced so as to permit heat diffusion. 

~J. S. G. T. 

Electric furnace. T. S. Curtis, Assr. to Universal 
Optical Corp. U.S.P. 1,433,448, 24.10.22, Appl., 

7 . 8 . 19 . 

Hoeizontal electrodes enter the furnace chamber 
through opposite walls at the same height and are 
supported so that their distance apart may be 
varied and their relative positions determined by 
means of a graduated scale. — J, S. G. T, 

Storage battery [p^afe]. W. H. Wood, U.S.P. 

1,432,937, 24.10.22. Appl., 22,1.20. 

The lead oxide paste employed is incorporated, 
prior to setting, with finely granulated material 
consisting essentially of cellulose, which is after- 
wards gradually removed by means of sulphuric 
acid.-J. S. G, T. 

Battery separator. W. H. Wood and H, E, Smith. 

U.S.P. 1,432,938, 24.10.22. Appl., 9.2.20. 

A BATTERY separator consists of an insoluble sup- 
porting medium interspersed with threads consist- 
ing of a mixture of mammalian hair, e.p., wool, 
rhich U insoluble in sulphuric acid, and a porous 
vegetable fibre, e.g., cotton, soluble in sulphuric 
icid.— J. S. G. T. 

Separator for storage batteries. W. H. Wood. 

U.S.P. 1,432,939, 24.10.22. Appl., 17.4.30. 

1 STORAGE bftttery separator is made of rubber com- 
jK)sition traversed by strands of mammalian hair 
Torn which scaly exterior portions have been 
‘emoved. T. 

Electric hatt i i ^^^ ^ctrodes ; Material for use in the 

^ jr Holniee, ^Assr. to 

me- and G. D. lligsby. U.S.P. 

A, 433,136, SS^.22. Appl., 19.6.22. 

Bone meal %^itied with sulphuric acid, and after 
femoval of g^H^tially all traces of uncombined 
sulphuric resulting product, consisting 

calcium and phosphoric acid, is dried 

a finely condition. In like manner the 

product of the reaction between lead 
^arbonate and sulphuric acid, consisting of lead 
'iJphate and hydrated lead oxide, is dried after 
emoval of substantially all traces of uncombined 
mV ’ two products are thoroughly mixed with 
» ica flour and a finely divided absorbent earth 
^**5 and acid added to the mass. — J. S. G. T. 



Electric precipitator. Tf.S.P. 1,433,266. See I. 

Electric furiuice. U.S.P. 1,433,404. See X. 

Chlorine for water purification. U.S.P. 1,430,785. 
See XIXb. ^ 
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Copra drying; Use of sulphur fumes in . 

A. H. Wells and G. A. Perkins. Philippine J. 

Sci., 1922, 21, 49—55, 

The^ main cause of colour and rancidity of coconut 
oil is the action of moulds on the copra during 
drying. Where steam drying is impracticable, 
sulphuring the copra is very satisfactory for the 
prevention of mould during air drying; 1 kg. of 
sulphur per charge of 3000 nuts is usually sufficient, 
and this is burnt in a pan on the floor of the sul- 
phuring chamber, which may be about 4 ft. wide, 
8 ft. long, 7 ft. high, the nuts being placed on trays 
piled one above the other on a trolley to facilitate 
removal. A preliminary sunning for an hour or so 
after opening the nuts is desirable, as the “ meat ” 
can then be separated more readily from the shells. 
The sulphured copra can be dried in two to three 
weeks in a shed without sunshine, if necessary, or 
more rapidly by sun-drying either on a floor or in 
light trays which can be stacked and covered up 
in case of rain. The direct protection against 
mould afforded by sulphur dioxide lasts about a 
month, hut the copra is not susceptible to mould if 
once thoroughly dried and stored in a dry place. 

— G. F. U. 

lllipe fat; Unsaponifuible matter (a un- 

saturated hydrocarbon and alcohols) m commercial 

. S. Kobayashi. Kogyo-Kwagaku Zasshi (J. 

Chem. Ind., Japan), 1922, 25, 1188—1196. 

A HIGHLY uns.aturated hydrocarbon and a few higher 
alcohols have been isolated from the unsaponifiablo 
matter of commercial illipe fat imported from 
India. The fat had the following characters: 
sp. gr. 0-9021 at C., ra.p. 39<^— 40® C., acid 

value 17*2, saponif. value 1810, iodine value ^‘8, 
unsaponifiable matter 8 o5%. 100 g. was saponified 
and the unsaponifiable matter was extracted with 
ether. It was a light yellow’ solid with an aromatic 
odour and the following characters : m.p. 148° — 
154® C., iodine value 178*5, saponif, value after 
acetylation 83*7, ether-insoluble bromide about 71%, 
bromine content 67*30%. It gave a white pre- 
cipitate of digitonide with an alcoholic solution of 
digitonin and the bromide became blackish brown 
at 150® C. and turned black at 165® 0. without 
melting. The unsaponifiable matter was treated 
w'ith hot 95% alcohol, and from the insoluble matter 
a highly unsaturated hydrocarbon was isolated by 
repeated recrystallisation from ether. This hydro- 
carbon, illipene, has m.p. 64'5® C., iodine 

value 382*5, and gives 312*2% of ether-insoluble 
bromide (67*46% Br). It is optically inactive and 
boils above 315® C. at 2*5 mm. pressure. The higher 
alcohols in the unsaponifiablo matter were freed 
from sterols by means of digitonin and when frac- 
tionated by repeated recrystallisation from acetone 
gave the following compounds : C,,H,bO, micro- 
scopical silky needles, m.p. 196° — 197® C., iodine 
value 114*9 and saponif. value after acetylation 
150*7; CjjHj.O, eilver-whito crystals, m.p. 186® — 
186*5® C., iodine value 100*2; silver-white 

grains, m.p. 159® — 160° C., iodine value 82*3; 
CjjH.gO, light yellow needles, m.p. 125® — 135° C., 
Mine value 100*2, saponif. value after acetylation 
132*5. The solid fatty acid in the fat is mainly 
composed of stearic acid. — K. K. 
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Bape oil; Comwsition of the fatty actde of — ^ — . Y. 

Toyanja. Kogyo-Kwagaki Zaeshi (J. Cbem. 

Ind., Japan), 1922, 25, 1044—1053. (Gf. J. Tokyo 

Chem. Soc., 1895, 16, 187.) 

Rape oil obtained from, the seeds of BftMsica 
campestriSf L. (B. chinemisj L.) crown in the Shiga 
Prefecture had the following characters: ep cr. 
0-9147 at 15 ° /40 C., n” = l‘4734, acid value 1-6, 
Reichert-Wollny value 0*17, saponif. value 172*8, 
acetyl vaflue 1*49, iodine value (Wije) 102*8, and 
unsaponifiable matter 0‘98% . The oil was saponi£ed 
and the fatty acids separated and examined. 
Neither the le^-salt ether method nor the lead-salt 
alcohol method was suitable for separation the 
saturated and unaaturated acids. The main oon-> 
etituent of the fatty acids of the oil was erucic aedd, 
its (quantity being about 65%. The quantity of 
^turated acids was less than 2 % j palmitic acid was 
isolated and stearic, behenic, lignoceric, and 
arachidic acids were also probably present. After 
bromination of the liquid acids, freed from erucic 
acid, hexa- and tetra-bromoatearic acids were 
isolated, and from the oxidation products by 
Hazura’a method, sativic and isosativic acids were 
isolated, which proves the presence of linolenic and 
linolic acids in the oil. Methyl esters of the liquid 
acids, freed from erucic acid, when oxidised, yielded 
dihydroxystearic acid, indicating the presence of 
oleic acid. It was not found possible to separate the 
oleic acid by Reimer and Will’s method (J., 1887, 
732).— K. K. 


Behenic and trade aci<is; Derivatives of . T. 

Toyama. K6gy6-Kwagaku Zasshi (J. Chem. Ind., 

Japan), 1922, 25, 1053—1055. 

Erucic acid isolated from the fatty acids of rape oil 
crystallised from 90% alcohol in fine long ne^les, 
m.p. 3P5® — 34® C, Behenic acid prepared by puri- 
fying hydrogenated erucic acid crystallised from 
alcobol m thin scales with pearly lustre, m.p. 
81° — 82° C. A number of derivatives which may 
bo of use for identifying the acids have been pre- 
pared. Methyl behenate, lustrous scales frona 95% 
alcohol, has m.p. 54° — 54*5° C., h.p. 224° — ^2^° C. 
at 5 mm.; ethyl behenate, fine granules from 95% 
alcohol (irregular prismatic aggregates by micro- 
scopical examination), has m.p. 50° — 50-5° C., h.p. 
230° — 231° C. at 5 mm. ; behenic amide, fine needles 
from 95% alcohol, m.p. 111° — 112° C.; behenic 
anilide, fine needles from 95% alcohol, m.p. 101° — 
102° C. Methyl erucate is a nearly colourless 
liquid, sp. gr. 0'8735 at 15° C., 0*8702 at 20° C., 
n“^l*4577, n’* = l-4558, b.p. 221°— 222°C. at 5 mm. ; 
ethyl erucate, nearly colourless liquid, sp. gr. 
0-8676 at 15° C., 08648 at 20° C., n'‘=rT4562, 
n"“ = l*4543, h.p. 229°— 230° C. at 5 mm.: 
erucic amide, fine needles from 95% alcohol 
m.p. 82'5° — C. ; erucic anilide, lustrous scales 
from 95% alcohol (short prismatic aggregates by 
microscopical examination), m.p, 65-5° — 6^ C. 

— K. K. 


Boring and cooling oils; Examination of water- 

soluble . K. Braun. Chem.-Zeit., 1922, 46, 

1016—1017. 

The oi^ is weighed into a separating funnel, 100 c.c. 
of 60% alcohol added, the solution made alkaline 
and extracted with petroleum spirit (b.p. 30° — 
50° C.). The fatty oils and unsaponifiable matter 
are thus separated, and are weight after drying at 
as low a temperature as possible. The weired 
residue is saponified and again extracted with 
petroleum spirit. The residue gives the unsaponi- 
fiahie matter and the difference the fatty oils. Ibe 
alcohol is removed from the alcoholic soap solution 
after extraction with petroleum spirit and the 
residue dissolved in water, treiated with excess of 
hydrochloric acid, and extracted with ether. The 
ethereal solution is washed with water saturated 
with, ether until the washings are neutral, dried 


[I>6c. 30, 19^2 


over anhydrous sodium sulphate, filtered, and +i. 
remdue of fatty acids weighed after distillins nff It 
ether. The free alkali cannot be determinpfi 
igniting the soap and titrating the ash with Khl 
sulphuric acid and phenolphthalein owing to ^ 
presence of carhonatea in the ash. — H. C. R 

Soap solutions; Constitution of . Bexadce/, 

.sudphonie (cetylsxUphonic acid and 
^pkonates. M. H. Norris. Trans. ^ 


Soc., 1922, 121, 2161—2168. 


Chea 


Hexadbcakesuliphonio acid is prepared byoxidatJ 
of hexadecylmercaptan with potassium permfn 
ganate. Manganese dioxide and a trace of oi? 
dihexadecylsulphone are removed by filtration an! 
the lead saftt of the acid is precipitated by’iea! 
Metate in hot slightly alkaline solution, waab^ 
hot water and hot alcohoa, and the acid liberated b! 
treating a suspension of the lead salt in hot nlcabtJ 
with hydrogen sulphide. Filtration and eyapora' 
tion of the alcohol ileaves a semd-solid mass white sf 
first, but turning brown. The acid is a hvdroeen 
soap showing the typical behaviour of a collofd»] 
electrolyte in conductivity, osmotic activity ad 
high temperature coefficient of solubility. It ranb 
among the highest soaps between sodium stearab 
and behenate. The length of the molecule is an 
important factor in producing a colloidal electrolyte 
Sodium o-naphthaieneeulphonate is less colloidai 
than the /S-form, and ring compounds ar© far lesi 
colloidal than open-chain compounds with the sasu 
number of carbon atoms. — P. V. M. 

Fatdiquor from Jndian Oils, Das and Das. 6'eeXV. 

Chaulmoogra esters etc, Perkins- See XX. 

Drainage error tn Bingham viscosimeter. Herschel, 
See XXIII. 

Patents. 

Cotton seeds; Method and mcan^ for cleaning — , 
P. O. Partington. E.P. 186,948, 30.11.21. 

Tub fibres adhering to cotton seeds, used for tie 
manufacture of oil and oil meal or cake, arc rcTiioved 
by the following method. The seeds are passed 
through a beater, where dirt is partly removed, and 
then through a revolving gauze cage in which the 
remaining dirt is removed. Afterwards, the seeds 
are conveyed through a carbonising cnamber in 
which they are immersed in sulphuric acid of 80® Tff. 
(sp, gr. 1 - 40 ) or caustic soda, and are then centri- 
fuged, dried, and cleaned in another revolving gau» 
cage. — A. J. H. 

Catalyst; Method of restoring the activity of a — 
G. A. Richter and W. B. Van Arsdel, Assrs. tn 
Brown Co. U.S.P. 1,431,982, 17.10.22. Appl., 
14.9.21. 

The oil is extracted from a nickel catalyst with a 
solvent and the catalyst is then subjected to tM 
action of an agent capable of dissolving the oxid® 
film on it. The catalyst is washed to remove this 
agent and is sealed against the access of air. 

^ -H. C. B. 

Emulsifying materials. E.P. 187,2^-9. 
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Resins; Belation between ability to form 
chemical conjfitufion. III. Nett? 


- ad 
,ethodJ^ 


producing synthetic resins, W. Herzog 
Kreidl. Z, angew. Chem., 1922, 35, 641— ^ 
The preparation of a number of synthetic 
deecnbM in which organio •'itetances coc ^ 
the group .OO.CH’.CH., are heated to 200 
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n a stream of carbon dioxide for periods of 2 — 
lo tirs. Besins may be obtained in this way from 
Lnrvlideneacetone, ' C.fljCHtCH.CO.CH,, anisyli- 
SScetone, CH O.C.H^CH:CH.CO.CH., vanillaH- 
Sone, (HO)( 6 H,)C.fi..CH:CH.CO.cft., cinn- 
^vlideneacetone, C.H..CH:OH.CH:CH.CO.CH., 
rinnamyliileneacetophenone, C,H,.CH :CH.CH : 
fH CO.C.Hj, and from the condensation product 
H terephtbalaldehyde and acetone, CH,.C0.CH: 
0 JJ q^H^.OHICH.CO.CH,, Resins can also he 
obtained from substances containing the “ rcein- 
nnhorous ” group, CO.CHiCH., as part of a cyclic 
croup in which form it occurs in the arylidene com- 
lound’sofa-ketotetrahydronaphthalene(a-tetralone), 
^ ^O.C:CH.R 


C,H, 




CH,. 


i-in. 


Attempts are made to ascribe all polymerisations of 
organic substances to resins to the presence of this 
“ resinophorous ** group. Modifications of Raschig’a 
formul® for phenol-formajldehyde condensation 
products (Z. angew. Chem., 1912, 25, 1946) are pro- 
posed by which the formation of these products also 
IS brought into lino with this theory, — H, C. R, 

Patents. 

'Printers’ tufc [/row sulphite-cellulose waste lyes']; 

Production of . K. J. Smidt and R, Jaeger. 

E.P. 187,537, 13.2.22. 

The waste lyes from the manufacture of sulphite- 
cellulose are treated with nitric acid and a small 
Quintity of metallic copner or zinc as catalyst%^e 

before the reaction is complete. The black product ■ 
is of syrupy consistency, and is ready for use. j 

— D. F. T. I 

Tarrii^ft; Method of making . J. H. Young, i 

Assr. to H. H, Robertson Co. U.S.P. 1,432,511, 
17.10.22. Appl., 22.4.20. . 

Resin is heated uniformly in a closed vessel by a | 
hot liquid circulating outside, wliich simultaneously j 
serves to heat the oil to be mixed with the resin, i 
The hot oil is introduced into the melted resin and ; 
the heating is continued; later the temperature of . 
the circulating liquid is reduced so as to cool the i 
mixture prior to the introduction of a liquid 
thinner. Rapid cooling is then effected by further , 
reduction of the temperature of the liquid in the ; 
jacket. — D. F. T. | 

hies, wafer colour paints aiiXl^e ■ 

Plauson’s (Parent Co.), Ltd. From H. Plauson. 
E.P. 187,732, 30.7.21. j 

Seb G.P. 355,117 of 1921 : J., 1922, 826 a. | 

?naterial for sizing. U.S.P. 1,433,124. SeeV. | 


[Rtjdber;] Experiments on tearabitity [o/ 1 . 

819^ S^vana. Indianibber J., 1922, 64, 815 — 

A'Iixtttbbs of rubber and excess of sulphur were 
made containing also zinc oxide, refined china clay 
or light magnesium carbonate, ono set of batches 
including these ingredients in equal proportions by 
weight and another eet in equal volume propor- 
tions. “ Accelerated ” mixings of the latter type 
were also prepared. From each mixing strips were 
formed and united by vulcanisation. Measiirement 
was then made of the load necessary to effect the 
separation of the joined surfaces. The mixings 
containing zinc oxide showed greatest resistance to 
tearing, and the clay mixings least. The direction 
of the * grain ” in the test pieces had no appreci- 
able influence on the results. Under-vulcanisation 
increased the ease of separation or tearing. The 
effect of the organic accelerator was to make separa- 
tion more diflBcult. — D. F. T. 

Air [of ‘ry,hher factories etc,]; New method for 

estimating volatile substances in . E. Fritz- 

mann and K. Macjulevitech. J. Russ. Phys.- 
Chem. Soc., 1920, 52, 212—226. 

The method elaborated by the authors for deter- 
mining the proportion of light petroleum vapour 
contained in the air of rubber factories etc., con- 
sists essentially in freezing out the light petroleum 
in two weighed U-tubes, each cooled by immersion 
in liquid air. In order to prevent choking of the 
tubes by the frozen petroleum, the tubes are packed 
with magnesium turnings. Before being passed 
through these tubes, the air is freed from dust, 
moisture, and carbon dioxide by passage through 
tubes containing, in order, soda-lime, calcium 
chloride, phosphoric anhydride, and cotton wool. 

— T. H. P. 


Patents. 

Rubber; Process for v\ilcanising and pr'odncts 

obtained thereby. I. Ostromislensky, Assr. to 
New York Belting and Packing Co. U.S.P. 
1,433,093, 24.10.22. Appl., 8.10.17. 

Rubber or similar material is vulcanised by the 
action of an oxygen derivative of rubber add^ for 
tho purpose. — D. F. T. 

Bosin material for sizing. U.S.P. 1,433,124. SeeY. 


XV.-LEATHER; BONE; HORN; GLUE. 

Tanning materials and e.ztracts; Qualitative 

analysis of different and the detection of 

a-dultcrants in niirtines. M. Jamet. J. Soc. 
Leather Trades' Clicm., 1922, 6 , 336 — 350. 


XIV.^INDIA-RDBBER; GUTTA-PERCHA. 

fiuhbcr compounded with sulphur and litharge; 

h>7np(irati9e tests with . H. P. Stevens. 

bull. Rubber Growers’ As.soc., 1922, 4, 520 — 522. 
Coiip.vRATivE tests on tho rate of vulcanisation of 
juixturcs of rubber with sulphur, with or without 
^6 presence of litharge, the rubber having been 
g. or packed under different conditions, 

Ibat litharge obliterates irregularities n 
Drnn^ vulcanisation due to the use of varying 
sodium silioofluoride, but increases 
arising from the effect of moisture 
to latter influence is probably related 

Hth-irt connexion between* the activity of 

I'ubber iT noetone-soluble constituents of 


A SUMMARY of ail the different methods used In the 
qualitative analysis of tanning materials, including 
the following tests; — bromine, ammonium sulphide, 
lead acetate-acetic acid, formaldehvde-hydrochlorio 
acid, and coloration of Alulhouse (mordanted) 
strips, 1% iron alum solution gives characteristic 
colours or precipitates with the individual tannins. 
Nitrous acid is used to show the presence of ellagi- 
tanoic acid. If 1% copper sulphate solution is 
added to a solution of the tannin a precipitate 
usually forms. When excess of ammonia is added 
tho precipitate dissolves if gambler, hemlock^ or 
pine bark tannins are present. Tannins derived 
from gallotannic acid and others containing proto- 
catechuic acid give copper tannates which do not 
dissolve readily in ammonia. 10 c.c. of a strong 
solution of stannous chloride in hydrochloric acid 
18 added to 2 c.c. of a O' 4% solution of the tannin 
in a porcelain crucible and allowed to stand for 
10 mins. A pink colour is obtained with barks of 
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conifere and mimosas. A splinter of pinewc^, 

5 cm. xl cm. is soaked in a 5% tannin solution, 
left to dry, then damped with hydrochloric aoid. 
The splinter becomes a deep reddish-violet with 
tannins containing phloroglucinol, e.Q>, cntch 
gamhier. The pine wood shaving becomes f^bly 
coloured after a few hours with tannins containing 
traces of phloroglucinol. Sodium sulphite crystals 
moistened with a solution of valonia acquire a yiyid 
red colour. If a test-tube is rinsed out with a 
tannin solution, the drops allowed to collect at the 
bottom, and 1 c.c. of strong sulphuric acid poured 
down the side, characteristic colorations are 
obtained with different tannins. Lime water also 
gives characteristic colorations with tannin ^m- 
tione. If 5 c.c, of a 10% solution of normal lead 
acetate is added to 5 c.c. of tannin solution, the 
mixture filtered, and excess of 10% solution or 
caustic soda added to a portion of the filtrate, 
quebracho and ulmo give a faint yellow colour, 
lentiscus and sumach a bright yellow, and wood 
pulp a dull vellow, whilst other tanning materials 
give no coloration. The colour obtained on chromed 
wooil is characteristic, sumach, galls, and chestnut 
giving a green cdlour, cutch, mimosa, mangrove, 
and quebracho a dull brown, and myrobalans a 
yellow. The author reviews the usual quantitative 
testa with ethyl acetate, ammonium molybd^te^^tc. 


Leather analysis; Eeport of a committee [of theSoc. 
of Leather Trades Chemists'] on M.^am- 

bard. J. iSoc. Leather Trades’ Chem., 1922, 6, 
35&~363. iCf, J., 1921, 869 a.) 

S\ 3 CPLES of the eame leather were a-nalysed in thrw 
different laboratories, and the results showed wide 
variation in the hide substance, grease content, and 
mineral matter. Greater care is necessary in speci- 
fying the portion of the leather from which samples 
snoiud be taken. — D. W. 


Fat-Uq^uor [for leather]: Manufacture of ready-made 

stable from Indian oils. B. M. and 8. K. 

Das. J. Soc. Leather Trades' Chem., 1922, 6, 
328—335. 

The authors have demonstrated the possibility of 
sulphonating Indian castor oil and sardine oil and 
blending the products with mineral oils, neutral 
oils, and soap so as to form an eraulsifiable mixture 
suitable for fat-liquoring chrome leatheis. — D. W. 


Gelatin gels; Thermal expansion of . A Taffel. 

Trans. Chem. Soc., 1922, 121, 1971—1984. 

The ooefficient of expansion and the specific volumes 
of gelatin gels for a given temperature are a linear 
function of the concentration of the gel. With 
increase o4 temperature, the gels expand regularly. 
One gram of gelatin is always associated with the 
same contraction in, a gel at any one temp^ature, 
irrespective of the amount of water c<mtained in the 
gel ; this contraction, per 1 g. of gelatin, is 0^73 c.c., 
and 0 065 c.c. at 15° and 32° respectively. The con- 
traction of a gel is not due to the filling up of the 
pores in the solid gelatin by water ; only a fr^tion 
of the water in a gel is contracted, the weight per 
gram of gelatin undergoing contraction being 
same for gels np to 25% concentration by weight. 
The temperature of maximum density of water n 
lowered by gelatin by an amount proportional to the 
concentration (detef mined up to 13% concentra- 
tion). This is due to the thermal contraction of the 
gelatin content of the gel and the increa* >*» the 
oontraction on imbibition of the gel with falling 
temperature. — J. B. F. 


Patents. 

Artificial leather; Process for the manufacture ni 

C. Claessen. E.P. 171,360, 8.7.21. Conv 

6.11.20. Addn. to 155,778 (J.. 1922, 459 a). ' 

AKTiFici.it leather, whicih is waterproof, is madebj 
coating material, prepared as d^ribed in the dii) 
patent, with a mixture containing cellulose esters, 
resin or similar substances dissodvro in an excess of 
a volatile solvent. A suitable mixture consists of 
10 pts. of nitrocellulose, 15 pts. of alcohol, 55 pfj 
of acetone, 15 pts. of benzol, and 6 pts. of castor oil 
(c/. also E.P. 174,317 and 174,588; J., 1922, 627 1 ) 

A. J. H. 

Skin; Prepared for diaphragm^ sound platei 

and amplifiers of gramophones. J. W. Barstov. 
E.P. 187,049, 26.7.21. 

A SUBSTITUTE for niicB, wood, and metal used in the 
manufacture of diaphragms etc., consists of raw 
animal skin which is steeped in water until supple, 
then immersod for albout 10 hrs. in a solution cotd- 
pos^ of 1 pt. of alum and 2 pts. of water or 1 pt, 
of formalin ajid 3 pts. of water, and aftcrirards 
dried under tension, sand-papered, and coated with 
French piolish, or amyl acetate, copal gum, or 
varnish. — A. J. H. 


m^soiLS; reariLiSEfis. ^ * 

Humus s<[ls; Mechanicaltmafysis' 

Robinson. J. Agric. Sci., 1923, 287 291. 

To destroy the organic matter, 10 g. of soil is miied 
with 30 c.c of hydrogen peroxide (20 vol.) anc 
heated for 30 mins, on a steam bath. After repeat 
inc the process with 25 c.c. of hydrogen peroxide 
a peaty soil is usually sufficiently oxid^ed to t-ausi 
complete dispersion of the particles. The mecnani 
cal analysis of the treatea soil is carri^ed out a 
usual, and microscopical examination of the irac 
tions shows them to consist of mineral particle 
onlv. The larger aggregatee, cemented togrther t 
organic matter, are entirely destroyed. Ihe da 
fraction has a very different appearance from tlia 
obtained bv the ordinary process without oxid! 
tion, and the coagnlum is much smaller. 

— A. U. A. 

I <k/. . - J Lf 

Mechanical analysis of soils and other dispeuwii' 

yew method for the . G. W. Eohmson. ■ 

Agric. Sci., 1922, 12, 306-321. 

A 2—2-5% suspension of soil is prepared in a d 
cylinder, and samples are withdrawn with a pip« 
at measured depths and after measured 
settling. It is then possible to represent grapn 
ally the relationship between percentage, ot 
and settling velocity. It is suggested that i 
most suitable method of representing the 
cal compo.sition of soils is by means or a 8 

relationship between the summation percenU e^ 

the logarithm of the settling velocity, 
choice of times and depths of the n 

is readily adapted to any of the c 

ot fractionation. A weak solution “f g 

bonate (0'025%) is recommended fur the susP 
medium. Cylinders should be n°t. 
in diameter. Errors of a few 0 


in aiamei-ei. , . — -c .......0 

depth of sampling have little 
agreement with the older methods 
obtained, and the time required for the frac^^^ 
tion is very considerably shortened tn 
fractions are removed by sieves, and tiie 
by ono sedimentation of 75 eecs.j aa y 
method. — A. G. R. 


vd. XM.. 


Cl. xvn. — SUOAKS: STARCHES; QUMS. 


Ml A 


,■] ffioisture determination; Electrical method of 
X. Deighton. J. Agric. Soi., 1922, 12, 207 — 

230 .* 

Vb moisture content of soils is calculated from a 
; Lgroiiaation of the resistance between two carbon 
ilectrodes pressed into the soil. The most satis- 
actory experimental conditions — e.j/., size and 
lature of electrode, distance between electrodes, 
indicated, A consideration of soil mois- 
re-resistance curves showed that the resistance 
Varied with the square of the moisture content 
vhen the latter w^ above 10%; hut below this 
ieure irregularities occurred due to alteration in 
;he physical condition of the clay colloids. — A, G. P. 

colloids; Absorption of water by . W. O. 

Robinson. J. Phys. Chera., 1922, 26, 647—653. 

[)lav loam, and silt soils and subsoils absorb a rela> 
lively constant quantity of water, which lies 
|)etween 0'240 g- and 0'348 g., with a mean value 
1298 g. P©r g- of colloid present. — J. F. S. 

Action of neutral salts on . [Zlefermino- 

fion of soil acidity.'] J. van dor Spek. Vers. 
Landbouwk. Onderz. Rijkslandbouwproefstat., 
1922, 162 — 202. Chem. Zentr., 1922, 93, IV., 
1009—1010. 

A NUMBER of acid and alkaline soils were treated 
with various neutral salt solutions and the resulting 
hydrogen-ion concentrations determined electro- 
metrically. Great differences in the effects of 
different salts were observed. That these effects are 
the outcome of adsorption phenomena is indicated 
by the different action of salts with the same anion 
or cation, and by the fact that the course of the 
reactions leading to the equilibrium position follows 
ail adsorption isotherm. On the other hand, the 
equivalent interchange of cations and the course 
of reactions leading to the formation of substances 
of increased or decreased dissociation in solution 
favour the view that chemical reactions only are 
involved. Reactions occur between free ions in 
solution and adsorbed iona. The different concep- 
tions of the nature of chemical roaotions in soils 
become simplified if it be assumed that adsorption 
of ions occurs on the surface of colloidal particles, 
and that adsoril^d ions are not washed out by water 
but can still take part in reactions, and are inter- 
changeable with ions bearing similar charges. In 
nature, acid solutioens, particularly carbonic acid 
and humic acid, w’ithdraw adsorbed basic ions from 
the soil leaving the free H-ions. The estimation of 
soil acidity by spotting out soil extracts on litmus 
paper is therefore inaccurate, since all the free H- 
lons are not extractable by water. The colorimetric 
t'stimation of soil acidity is best carried out with a 
fialt-eolution soil extract, although results are unre- 
liable unless standard conditions of concentration 
and quantity of soil and of extracting solution are 
observ^. ^rrect results can only be obtained by 
potentiometric methods. — A. G. P. 

sprays. Horton and Salmon. See 


Patents. 

^^^Idisers; Process for the manufacture of . A. 

abrcole. E.P. 179,934, 9.5.22. Coiiv., 14.5.21. 

Twcalcittm phosphate (45 pts.) is treated with eul- 
P uric acid of 48® B. pts.) in a superphosphate 
When the reaction is nearly complete 17 
thp ' cyananiide (19% N) is stirred into 

y , fixture, which is immeaiately transferred to a 
I to react for about 20 mins, before 

removal.— A. G. P. 


FertUising material; Manufacture of materud suit^ 

able for use as . E. L. Pease. E.P. 187,251, 

15.4.21. 

Basic material oontainin^ substances utilisable as 
fertilisers, e.g. potash-bearing clays, shales, rock 
phosphates, etc., are treated with acid (sulphuric, 
hydrochloric, phosphoric) to produce a semi-dry 
absorl^nt mass. This is xi&ed as a scrubbing 
material to remove ammonia from coal gas, producer 
gas, etc. The product may be used directly as a 
tfertUiser, or may be heated in a retort to remove 
the bulk of the ammonia and the residue again 
used for gas purification, or it may be leached with 
water to remove soluble fertiliser salts. In the 
latter case sufficient ammonia must be present to 
precipitate the iron and aluminium. — A. G. P. 

Fertiliser and process of making same. E. H. Sams. 
E.P. 187,423, 14.9.21. 

Household refuse, sewage sludge, etc., is dried, 
ground, and screened to remove metal, glass, etc., 
and sprayed with ammonia liquor from gas works 
in the proportion of 1 gall, to 10 lb, of refuse. The 
w'hole material is re-ground and can be used directly 
on the land. — A. G. P. 


XVil.-SUGABS ; STAfiCHES; GDMS. 

Cane-sugar juice; "Sew method of purifying . 

D. J. AV. Kreulen. C^iera. Weekblad, 1922, 19. 
458—461. 

In the treatment with lime after the ordinary 
.sulpbitation process, there is always a large zone 
in which lime is in excess, causing formation of 
dextrose and tending to affect the subsequent 
crystallisation. An apparatus is described by means 
of which the milk of lime can be forced into the 
vat by compressed air, which serves to divide it 
and to distribute it rapidly and uniformly through 
tho liquor, which is by this means also kept well 
agitated. — S. I. L. 

Sugars; lodometric determination of . F. 

Auerbach and E. Bodlander. Z. angew. Chem., 
1922, 35, 631—632. 

In the iodometric determination of the excess of 
cupric salt remaining when a reducing sugar is 
boiled with Fehling’s solution, the quantity of thio- 
sulphate solution required to titrate the liberated 
iodine is not a direct measure of the amount of 
sugar present. For instance, each OT c.c. of V/1 
thiosulphate solution is equivalent to 0'34 mg. of 
invert sugar when 10 c.c. of the solution is required 
for the titration, and to 0’41 mg. when 23 c.c. is 
used. The use of potassium thiocyanate in place of 
a portion of the potassium iodide, ae recommended 
by Bruhns (J., 1920, 829 a), is untrustworthy. 

— W. P. S. 

Carbohydrates ; Oxidation of with nitric acid. 

P. Haas and B. Russell-AVells. Biochem. J., 
1922, 16. 572—573. 

SrcROSK, lactose, dextrose, laavulose, and the carbo- 
hydr.atee of rAondnis crispus (carrageen), on 
oxidation with nitric acid yield a substance similar 
to glycuronic acid, which reduces cold Fehling’s 
solution, — S- S. Z. 

Xylose; Methytation of . A, Carruthers and 

E. L. Hirst. Chem. Soc. Trans., 1922, 121, 
2299—2303. 

Two series of raethylations were carried out with 
the object of obtaining the two stereoisomeric forms 
of trimethyimcthylxyloside. Metbylation of xylose 
with meth^’l sulphate followed by treatment with 
methyl iodide and silver oxide gave crystalline tri- 
mothyi-jS-niethylxyloside. As obtained by distilla- 
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tion the product wiis a mixture of the a- and fi- 
forms, from 'which the 4atter was obtained by 
crystallisation from light petroleum. It had the 
following constants : m.p. 46® — 48® C., 

[«]d =7 -67® (in water). In acidified methyl alcoholic 
s<4ution the equilibrium value of [o]i, was +49*5®. 
With the object of obtaining the trimethyl-«-methyl- 
xyloside the equilibrium mixture of a- and ;3-methy4- 
xylosides obtained by heating xvlose with acidi^^ 
methyl alcohol at 100® C. for 20 hrs., was separated 
as far as possiUe, and the s-form methylated by the 
silver oxide method. The product was a mobile 
syrup, b.p. 115® — 118® O. at 12 mm., nD*'=l*4410, 
and it contained about 66% of the o-isoraeride. The 
behaviour of both the o- and ^-forms on hydrolysis 
was distinctly anomalous. The ^-form only gave 
about a 50% yield of trimethylxylose, together with 
furfural derivatives and other decomposition pro- 
ducts. Trimethylxylose crystallised from ether in 
large prisms, ni.p. 87° — 90° C. Mutarotation in 
aqueous solution 'was so rapid that the maximum 
vsilue of £«i]p could not be obtained. In absolute 
alcohoil [a]o==+74®. From trimethyl-a-methylxylos- 
ide no trace of trimethylxylose could be obtained 
by hydrolysis, a viscous acidic syrup only being 
isolated. The rate of condensation of trimethyl- 
xylose with acidified methyl alcohol is very slow as 
compared with the faexoaes. With 0*25% acid no 
change in rotation was observed after 60 hrs. at 
15® C., but at 70® C. equilibrium was attained in 
8 hrs.~G. F. M. 

Fucose; Siruciure of . E. P. Clark. J. Biol. ; 

Chem., 1922, 54, 65—73. 

The method for the preparation of fucose from 
eeawced has been improved. On the basis of the ' 
relationship which exists between the confi^iration 
and rotation of lactones of sugar acids (Hudson, 
J., 1910, 366), it ia concluded from the rotation of 
the methyl tetronolactone obtained from fucose that ; 
the configuration assigned to fucose by Mayer and 
Tollens (Ber., 1007, 40, 2440) is correct. — E. S. 

y-Metkyl/ructoside, R. C. Menzies. CSiem. Soc. 

Trans., 1922, 121, 2238—2247. 

Dilute solutions of fructose (laevuloee) in pure 
methyl alcohol are rapidly converted, in presence of 
0'5% of hydrogen chloride, into solutions of methyl- 
fructosides, a change which is accompanied by a i 
change of sign in the optical rotation. The change 
is the most rapid of its kind hitherto encountered in 
the sugar group, 6% and 2*5% solutions giving the 
maximum positive rotation in less than 30 mins. At 1 
this point the solution was neutralised with sodium ; 
inetboxide, the solvent removed, and the resulting i 
salt extracted with dry ethyl acetate, whereby an i 
insoluble Isevorotatory syrup ([a]n^+27®) and a * 
soluble hygroscopic syrup having [a3o=+25'^ (in ' 
ethyl acetate) were separated. That the latter was j 
y-methylfructoside was evident from its similarity ' 
in behaviour to other substances of the y-type, ' 
being completely hydrolysed by cold, 0033% hydro- \ 
chloric acid and decolorising }V/500 permanganate ! 
in 30 mins., the same time as is required by y-methyl- 1 
glucoside, whilst a-methylglucoside and /3-mcthyI- ; 
fructosidc require 30 hrs. under similar conditions, j 
The complete metbylation of y-methylfructoside by ; 
the silver oxide method gives a tetramethyl deriva- ; 
tive identical with that obtained from sucrose and 
inulin, and the ketose residue in all three substances j 
is therefore identical. — -G. F. M. ! 

Inulin; Ideniificaiion of by a mycological I 

ffvethod, A. CaeteWani and F. E. Taylor. } 
Biochem. J., 1922, 16, 655—658. 

MonUia TnacedonieniU, Castellani, ferments innlin 
with the production of gas. It also ferments 
dextrose, fovulose, galactose, and sucrose. Inulin 


can be identified by utilisation of the ahov© monirt 
in conjunction with other fungi. — S. 8. Z. ^ 


Patent. 


Sugar residues [e.p., those resulting from th» 
polarisation of sugar products']; Process of re 

covering litharge from . A. 8. Ramaee 4 «; 

to The Sugar Research Synd., Ltd. tVo n 
1,433,034, 24.10.22. Appl., 29.1.21. ^ 


Lithaeob is recovered from sugar residues con 
taining lead carbonate and organic lead salts b 
subjecting the mixture in continuous flow to I 
gradually increasing temperature, and to the 
action of air flowing in the contrary direction the 
oxygen content of the air being gradually dim; 
nished, so that the lead content is reduced first to 
metallic lead, which is gradually oxidised 
litharge. — -J, P. O. 


XVIIL-FEBHENTATION INDUSTRIES. 


Sacckaromyces cerevisice; Action 

rays on . R. and R, de Faai. 

Ind. Appl., 1922, 4, 463-^4. 


of uUravifjkt 
Giorn. Chim. 


Tests on an industrial scale have shown that yeast 
previously exposed for ^ hrs. to the light from a 
quartz mercury vapour lamp ferments brewery wort 
more rapidly and develops less acidity than tb 
same yeast not subjected to this treatment. (Pf 
B.P. 143,121; J., 1920, 499 a.)— T. H. P. 


Pentoses; Fermentation of bv moulds. W. H, 

Peterson, E. B. Fred, and E. G. Schmidt. J 
Biol. Chem., 1922, 54, 19—34. 

Out of 25 species of moulds investigated, 16 were 
found rapidly to ferment both xylose and arabinose; 
the destruction of the pentoses was, however, some- 
what less rapid than that of dextrose. Aspenjilhi 
nifjer and other species of Aspergillus were espe- 
cially active in fermenting the pentoses; 

Hum glaucum was also active, hut with other ?eni- 
cillia the fermentation proceeded slowly. In agree- 
ment with results obtained by others, it was found 
that over 90% of the carbon of the pentose con- 
sumed could be accounted for as carbon dioxids 
and mycelium. No volatile acid or alcohol wnspro 
duced, but a email quantity of non-volatile acid 
appeared to be formed. — E. S. 


Determination of free and combined voMih 

acids in . P. Malvezin. Ann. Falsif., 1922, 

15, 360—362. 

The author maintains, in answer to criticism, thcit 
the ether-extraction method (J., 1909, 135) is 
reliable; the acidity of the ethereal sohition varies 
with the concentration of the volatile acids, and is 
independent of the concentration of the fixed acids. 
Tartaric and lactic acids do not interfere under the 
conditions prescribed. — W. P. S. 

Wines containing sulphurous acid: Action of - 
on metals. P. Grelot. Ann. Falsif., 1922, 15> 
326— 33U. 

Wines containing sulphurous acid or bisulphite act 
readily on certain metals. In the case of iron, 
tin, and aluminium, hydrogen sulphide is evolved 
and the wine becomes turbid owing to the Hter^* 
tion of sulphur in a finely-divided state. 
lead, copper, and nickel the wine remains clear an 
there is no evolution of hydrogen sulphide, but tc 
metals ore blackened owing to the formation ot 
layer of sulphide on their surface. — W. P. S. 


Industrial alcohol. Cole. See IIa. 

Identification of tnultn. Castellani and Taylor 
See\Wll. 

Alkalinity of culture media. Noll. See XiAR- 
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PATBNTa. 

fuel for inteTTial combustion engines. E.P. 187,326. 
See IIa. 

ilcotiol fuds. E.P. 187,336. See Hi. 


XIXA.-FOODS. 


Wheat Hour: Chemistry of strength of . H. E. 

Woodman. J. Agric. Sci., 1922, 12, 231—243. 

The possibility of the difference between strong and 
weak flours depending on differences in the proteins 
nf the gluten were investigated. Proteins were 
considered identical if they exhibited identically the 
fallowing three properties : — Optical behaviour 
when racemised by dilute alkali at 37° C. at three 
different dilutions ; specific rotation in 70 % alcohol ; 
combining capacity for alkali as determined by 
titration in 80% alcoholic solution with 27/10 sodium 
hydroxide, using phenolphthalein as indicator. The 
eliadina from weak and strong flours showed no 
differences, but the glutenins miowed different be- 
haviour during racemisation with alkali, indicating 
the possibility of two or more glutenins. The physical 
condition of the gluten, and consequently the shape 
of the loaf, also depends to a certain extent on the 
content of soluble salts in the flour. The proteins 
can be extracted with a cOld 0-2% potassium 
hydroxide solution without alteration of their 
optical properties. The combining weight of ghadm 
is about 5000, and it is concluded that the molecule 
contains three or a multiple of three free carboxyl 
groups. — A. G. P. 


Beef and mutton; Autotijsis of . 

Fearon and D. L. Foster. Biochem. J. 


W. R. 
. 1922. 16, 


564-571. 


Tee processes of the post-mortem autolysis of beef 
and mutton are exactly parallel both at incubator 
temperature and at low temperatures. In the case 
of mutton both the initial soluble nitrogen and the 
soluble nitrogen when the equilibrium of the 
autolysis has been jeached, are higher than in beef. 
This dill'crence in the two kinds of muscle is probably 
due to the difference in structure and physical 
properties of the muscle and not to their chemical 
('onstitiition. The above results do not throw any 
light on the different behaviour of beef and mutton 
after being frozen. After being frozen the course 
and degree of autolysis arc greatly altered. The 
method of freezing and the rate of freezing are of 
great significance. — S. S. Z. 


Goflt milk; Non-protein nitrogen in . W. 

Taylor. Biochem. j., 1922, 16, 611 — 612. 

There was a found a correlation in .a lactating goat 
hetween the output of nitrogen in the urine and the 
percentage of non-protein nitrogen in the milk. 
Both were determined by the amount of protein in 
the food.— S. S. Z. 

Profeins: Neat coagulation of . W. 

Lopeschkin. Biochem. J., 1922, 16, 678 — <01. 

A sTi'DY of the processes of denaturation and coagu- 
lation of protein. The author comes to the conclusion 
that denaturation is a weak hydrolysis of the protein 
and that coagulation is not simply a process of 
electrical discharge of protein particles by the ions 
hut is also dependent on the chemical properties of 
the salts present. — S. S. Z. 


^^^Ptophan-estimation in jnotein; Nitrogen-dis- 
tribution in Bence-Jones' protein atid cofori- 

'^etric method for . E. Luscher. Biochem. 

1922, 16, 55&— 663. 

Bence Jones’ protein differs from all other proteins 
analysed up to the present time, not only in its 


physical behaviour but also in ite nitrogen distribU' 
tion as determined (by Van Slyke’s method. The 
author proposes to use benzalden^de instead of form- 
aldeliyde in Von Fiirth’e colorimetric method for 
the estimation of tryptophan (c/. J., 1921, 787 a). 

S. Z. 

Nitrogeneous metabolism of higher plants. 111. 
Effect of low-temperature drying on the distribu- 
tion of nitrogen in the leaves of the runner bean. 

A. C. Chibnall. Biochem. J., 1922, 16, 599 — 607. 

On drying the leaves of the runner bean at low 
temperature some of the protein is autolysed with 
the production of water-soluble nitrogen compounds 
which chiefly consist of ammonium salte, asparagine, 
and amino-acids. The residual protein is, however, 
not appreciably changed in character. The dried 
leaves contain enzymes which are activated by 
water. The presence of an asparaginase which ^ 
activated by the addition of water and which under 
specified conditions manifests marked synthetic 
activity, is indicated. — S. S. Z. 

Nitrogenous metabolism of the higher plants. IV. 
Distribution of nitrogen in the dead leaves of the 
runner bean. A. C. Chibnall. Biochem. J., 1922, 
16, 608—610. 

The nitrogen content of, and its distribution in, the 
dead loav^ of the runner bean killed by a frost in 
the twenty-Jourth week of its life are given. 

— S. S. Z. 

Oat straw; Sugars and albuminoids of . S. H. 

Collins and B. Thomas. J. Agric. Sci., 1922, 12, 
280—286. 

0.\T straws, grown under various conditions, were 
examined for their sugar and protein content, with 
a view to correlating feeding value and conditions 
of growth. Good weather conditions at harvest are 
; nec*essary to obtain high sugar con^nt. 'fho sugar 
gradually disappears after harvesting^ particularly 
if the straw l^oraee danii). Exceptional care in 
storage is necessary to retain a high sugar content 
for six montlts. The protein content of the straw 
varied from 1T2 to 8*05% and was roughly propor- 
tioiia-1 to the amount of nitrogen in the soil. Organic 
nitrogenous manures product a greater variation 
in the protein content of oat straw than did arti- 
ficial fertilisers. Tlie amount of protein depended 
to a certain extent on the amount of grain pro- 
duced. (67. J., 1920, 66 T. S2t.)— A. G. P. 

T ifawin A; Significance of in the nutrition of 

\ fish. K. H. Coward and J. C. Drummond. Bio- 
cbem. J., 1922, 16. 631—636. 

Dvbing the development of the larval brown trout 
the high vitamin A content of the ova is utilised 
so that the supplies are almost exhaust^. On 
giving food rich in vitamin A to the fish in their 
l>ost-larval period they develop satisfactorily and 
are capable of storing the vitamin. On a diet con- 
taining adequate protein but deficient in the vita- 
min no such storage occurs and growth is sub- 
normal. — S. S. Z. 

Fruit; Changes which occur in the pectic constitu- 
ents of stored . M. H. Carre. Biochem. J., 

1922, 16, 701—712. 

The pectin content reaches a maximum during the 
process of ripening of apples and then graduafly 
falls as the fruit becomes over-ripe. The date oi 
picking of the fruit has no effect on the development 
of the pectin in cither cold or ordinary storage. 
Frotopectin — the precursor of soluble pectin — can be 
estimated by hydrolysing tlie residue with N/20 
hydrochloric acid and then applying the calcium 
pk^tate method. Preliminary work suggests the 
existence of a definite relationship between the 
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quantities of w^uble pectin and protopectin c<ttisti- 
tuents and that the production of soluble pectin 
is due to eneyme action. There is a poeeibility of 
the existence of a third soluble pectin. — S. S. Z. 

Alanine, Jaitechnikov, See XX. 

Patents. 

Oleaginous emulsiYying mafeyialSj and manufacture 
of edible substances. Manufacture of emulsions 
or emulsifying ingredients or materiafs. E. V. 
Schou. E.P. (a) 187,298 and <b) 187,299, 12.1.21. 
(a) An oil-soluhle gelatinised oil with pronounced 
viscous, tough, and el^tic properties is produced 
from oils containing linolic or linolenic acid by 
heating or polymerisation, with or without previous 
or simultaneous oxidation. Fresh oil of a suitable 
kind is added to the gelatinised oil and the whole 
stirred at a temperature of 100® — 120® C. until the 
gelatinised oil is completely dissolved, when the 
blend is cooled to atmospheric temperature. The 
substances distilling over during the preparation of 
the platinised oil may be recovered. The product 
is suitable as a substitute for butter and la<rd, or 
may he added to oils or fats to increase their vis- 
cosity. (b) a sticky and clastic oleaginous material, 
which may be prepared as described under (a), is 
used as the oleaginous portion of an emulsion, 
either alone or dissolved in or diluted with a 
quantity of untreated oil. An aqueous liquid, which 
may or may not contain a small proportion of solid 
matter of a viscous or sticky character, is vigorously 
stirred into the oleaginous portion, and an emul- 
sion is produced which is soluble in oil and in Mhicli 
the oily portion constitutes the external phase and 
the watery portion the internal phase. — H. C. R. 

Milk product and process of making if. P. G. 
Kinzer, Assr. to Carnation Milk Products Co. 
U.S.P. 1,432,699, 17.10.22. Appl., 6.3.18. 

Tub cream is separated from fresh milk and churned 
to separate the butter. The skim milk from the 
first separation and the buttermilk from the second 
separation are combined with an edible vegetable 
fat to form a stable emulsion. — H. H. > 

Coffee substitutes; Manufacture of from 

cereals and the malt of cereals. K. Lendrich. 
U.S.P. 1,434,297, 31.10.22. Appl., 7.1.20. 

See E.P. 131,304 and 153,971 of 1919 ; J., 1921, 58 a, 
94 a, 

XIXb.— WATER PURIFICATION; SANITATION. 

Water * Statistical record of Toronto , 1912 — 21. 

N, J. Howard. Canadian Eng., 1922, 42, 468 — 
476. 

A BEVTEW is given of the laboratory work in con- 
nexion with the filtration of the water supply of 
the City of Toronto, which is derived from Lake 
Ontario. The water is treated by slow sand and 
drifting sand filtration and by subsequent sterilisa- 
tion. Aluminium sulphate was used also to remove 
the large bacterial pollution of the raw water. The 
number of bacteria was reditced 99% by slow sand 
filtration and 95% by drifting sand filtration. The 
numbers of B. coU in the raw water have much 
increased during lat« years, and now 12% of the 
water samples treated by slow sand filtration con- 
tain B. e(m in 1 c.c. This is not regarded as a 
serioas matter, because the water is afterwards 
treated with chlorine. The view is expressd that 
modem practice in America regards the purification 
of a water supply as more practical and economical 
than the purification of sewage before its discharge 
into a stream. Along with the increase in B. coli, 
the ohlorine increased from 8 to 10 parts per million. 
Tbie average amount of aluminium sulphate added 


increased from 1 grain to 1*3 grain per ^al. during 
the last four years, more being required in suramer 
than in winter, l^e slow sand filters were morn 
efficient in summer, on account of their greater 
porosity in winter weather. The dose of chlorine 
required varied from 0*2 part per million in winter 
to 0*375 part in summer. No definite reason could 
be given for the occasional occurrences of taste 
in the water. The mortality from typhoid fever 
decreased from 12 to 3 per 100,000 during the 
period. — H. J. 

Chlorination [o/ waier\ prior to fUtration. N. j 
Howard. J.' American Water Works Assnr’ 
1922, 9. 606—611. [Reprint.] 

Dumno 1921 the Toronto water supply was treated 
with chlorine instead of with aluminium sulphate 
before filtration in drifting sand filters. This was 
done because of the large amount of aluniiniuiu 
sulphate required as a result of the rapid increase 
in the pollution of the raw water from Lake 
Ontario. The chlorine was applied at the rate ot 
0*15 — 0*3 part per million, any excess being 
absorbed by the sand filter. The purification 
effected in the summer was much better than with 
aluminium sulphate, but not so good in winter 
The use of chlorine considerably increased the 
volume of water which it was possible to filter 
daily. An iodoform taste developed in the treated 
water rather more frequently than when aluminhra 
sulphate alone was employed, but no connexion 
could be found between the addition of the chlorine 
and the development of the taste. The total cost 
of the chlorine treatment was much less than that 
of the aluminium sulphate method. — j. H. J. 

Taste and odour [from iwifer]; Modern practice 

the removal of . N. J. How’ord. J. Amer. 

Water Works Assoc., 1922, 9, 766—782, 

[Reprint.] 

Taste in water arising from the presence of gases 
and iron in solution may be removed by aeration 
and filtration processes. Crenothrix may be 
removed by aeration and filtration or by 
filtration alone. Algse may be removed by 
chlorine or more successfully by copper sui- 
phote; they flourish best in water of high alka- 
linity, and experiments showed that a sufficient 
reduction of the alkalinity led to their death. The 
cause of taste following chlorination is not definitely 
established. There are two kinds of taste in waters 
treated with chlorine : a chlorine taste and an iodo- 
form taste, w'hich never occur together, but odo.ir 
may occur at tho same time, particularly when the 
water temperature is above 50® F. (10° C.). In 
water which contains chlorine in excess of the 
amount necessary for sterilisation both taste and 
odour exist. An application of 0*175 — 0*225 part or 
chlorine per million at a temperature of 35°— 4o°K 
(2® — 7® C.) does not usually lead to complaint of 
taste, but aa the temporaturo risee more chlorine 
must be added to get the same sterilisation eficct. 
Standard solutions of aniline dyes were niadoupto 
match the blue colour of starch iodide, mid were 
used at Toronto Water Works -as upeful indicators 
as to the correctnefis of the amount of chlorine being 
added. The iodoform taste appears to be due to 
the presence of phenols and organic matter in th® 
water before treatment, but in certain cases there 
appear to be other causes. Experiments with bake 
Ontario water showed that in presence of 
amounts of phenol, up to 0*017 part per 
iodoform taste developed when 0*175 part of chlorin^ 
per million was added, and persisted up to a dosed 
0*65 part, when the tasto disappeared. The reverse 
process of adding excess of pncnol to water coh- 
taining chlorine was not successful in removing to 
taste. Treatment by the excess lime method ^ 
but did not remove the iodoform taste. — J- lb J 
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Aibnlinitu of water and culture media: Ettimaiion 


of. 


Z. Hyg. u. Infkt. Krankh.» 
Chem. Zentr., 1922, 93, IV., 


1922, 96 , 172 — 190. 

1008—1004. 

The estimation of alkalinity by direct and indirect 
titration, using methyl orange, gives good results. 
The indirect method after expelling carbon dioxide 
. i>oiling ifi more accurate, although the cause of 
the difference in the methi^s has not been ascer- 
tained. The limiting sensitiveness is about N /lOOO 
solutions. In titrating ferruginous waters immedi- 
ately after sampling, the carbonates of iron cause too 
high a figure for the alkalinity, and the estimation 
should be delayed until the iron has separated out. 
Huinates and silicates are estimated as carbonates. 
Xn using phenolphthalein in the indirect method, 
the titre of the phenolphthalein should be deter- 
mined and the same quantity of it used in each 
titration. Good alkalinity figures are obtained with 
ferruginous waters if the iron is wholly or partially 
precipitated. Humates do not affect the alkalinity 
when phenolphthalein is used ; silicates are recorded 
as carbonates. Azolitmin gives similar results to 
phenolphthalein but the colour change is inferior. 
The alkalinity of culture media is best determined 
by spotting out on litmus paj>€r. Phenolphthalein 
is only suitable for clear liquids. The mfference 
between the neutral points of litmus and phenol- 
phthalein is due to carbonates and not to 
phosphates. The estimation of phosphate in peptone 
extracts and nutrient media is most satisfactorily 
carried out by the molybdate method. The phos- 
phate in nutrient media is partially removed by 
neutralisation and filtration. — A. G. P. 


Fungicidal properties of certain spi'oy fluids, E. 

Horton and E. S. Salmon. J. Agric. Sci., 1922. 

12, 209—279. 

The fungicidal properties of a number of solutions 
towards the conidiai stage of Sphaerofheca Humuli 
on young hop leaves, were determined. Disodium 
arsenate solution (0 096%As,0,) was fungicidal but 
killed patches of leat cells l^aeath the mildew 
patches; with a solution containing 0*02% As,0, the 
latter injury was not observed. Trisodium arsenate 
with 0*77% ASjOa was fungicidal. Dicalcium 
arsenate containing above 0*024% AsjO, and tri- 
calcium arsenate containing above 0 02% ASjOj were 
fungicidal. Calcium polysulphide (0”li% of poly- 
sul^ide sulphur) was fungicidal, but the following 
among its constituents were harmless : calcium 
sulphate, sulphite, thiosulphate, and hydroxyhydro- 
sulphide. — A. G. P. 


Pate.vts. 

Filtering apparatus [/or watcri. W. Paterson. 
E.P. 187,259, 26.4.21. 

A MANIFOLD pipe system for the collection of filtered 
liquid and for the distribution of compressed air and 
wash water for cleansing the filter bed is superposed ! 
on a channel or tube, constituting the main collect- I 
lug or distributing header, of which the upper ! 
surface is substantially flush with the bottom of the | 
filter bed. The pipe« are each connected with the ! 
header by a T-piece and are clamped in position. 

— H. H, 1 

Chlorine gas [/or water purification^; Method of 

producing . G. N. Blanchard. U.S.P. 

M30,785, 3.10.22. Appl., 21.7.20. Renewed 
^1.5.22. 

from a transformer is conducted through 
cells containing salt water. The strength of the 
current is co-ordinated with the flow of water to be 
puntied^ so that the chlorine is produced in a fixed 
proportion to the flowing water. — J. H. J. 


Sewage treatment. Dorr Co., Assees. of H. W. 

Morgan. E.P. 171,361, 26.7.21. Conv., 10.11.20. 
Seb U.S.P. 1,392,197 of 1921; J., 1921, 868 a. 

XX.-ORGAIfIC PfiODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Nicotine; Determination of in tobacco and 

tobacco smoke. M. Popp and J. Contzen. Chem - 
Zeit., 1922, 46, 1001—1002. 

The nicotine was determined in eight kinds of 
cigar and pii)e tobacco and in their smoke. The 
nicotine in the tobaccos was determined by 
Rasmussen's extraction method (J., 1915, 300) and 
by Mach's distillation method (Landw. Vers.-Stat., 
45 , 40). The results obtained by the two methods 
agreed well with one another. To determine the 
nicotine in the smoke, weighed quantities of the 
tobacco were smoked in a holder or pipe and the 
smoke passed through five wash-bottles fiMed with 
10% hydrochloric acid, which after absorption was 
completed was made up to 1000 c.c. An aliquot 
part of this solution was made alkaline with sodium 
hydroxide and steam-distilled. The distillate was 
precipitated with silicotungstic acid. Other bases 
such as pyridine are also precipitated, but if acetic 
acid is present small quantities of pyridine are not 
precipitated. The total nicotine in the cigars and 
pipe tobaccos examined varied from 0*31% to 2*21%. 
The smoke from these tobaccos contained from 0*20 % 
to 1*05% of nicotine. — H. C. R. 

Alk4iloids; Use of the newer indicators in titrations 

of . J. McGill. J. Amer, Chem. Soc., 

1922, 44, 2156—2160. 

The indicators generally used in the titration of 
morphine, atropine, and quinine give results which 
are not nearly so accurate as should bo obtained. 
In the case of morphine the average error using 
methyl red is 1*4%, whereas bromophenol blue gives 
an .average error of only 0*5%, and in some cases 
this is as low as 01%. The best indicator for 
quinine is bromocresol purple, whilst for cinchona 
residues, either cochineal, method red, or bromo- 
cresol purple may be use<3. Cochineal and methyl 
red give low results with morphine, atropine, and 
mydriatic alkaloid residues, whilst bromophenol blue 
gives satisfactory results in all these cases. Methyl 
red is the most satisfactory indicator for strychnine. 

— J. F. S. 

Liquonce. extract; Detection of extract of Atractylis 

ijurnmifera in . U. Giuffre. Giorn. Chim. 

Ind. Appl., 1922, 4, 460—461. 

Adulteration of liquorice extract with extract of 
Atractylis gummifero, which contains the poisonous 
glucoside, potassium atractylate, may be detected 
as follows. Fifty grins, of the extract is dissolved 
in a little water and the dense solution mixed with 
about 500 c.c. of alcohol, treated with animal 
charcoal, allowed to stand, filtered, and reduced bv 
distillation to a small volume. After diluting with 
a little water, the liquid is made distinctly alkaline 
with sodium hydroxide, boiled for half an hour in a 
reflux apparatus, cooled, acidified with dilute 
sulphuric acid, and distilled to small volume in a 
current of steam. The presence in the distillate of 
valeric acid, one of the products of the alkaline 
hydrolysis of potassium atractylate, is indicated by 
the odour. The residue from the distilling flask is 
saturated with ammonium sulphate, boiled for 
15 mins, with alcohol and animal charcoal, and 
filtered. Concentration of the filtrate and subse- 
quent dilution with water result in the precipitation 
of another hydrolytic product, atractyligeniii, which 
is purified by further treatment with alcohoi and 
charcoal. The cold residue formed on evaporation 
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of a drop of the filtered liquid on a wa^-d^ is 
treated with a few drops of concentrated sulphuric 
acid, which gives a yellowish coloration changing to 
carmine on addition of a little piperonaldehyde, 
vanillin, or other aromatic hydroxyaldehyde in 
aqueous solution.— X. 3d. P. 

Carrageen (Chondrus criapus). III. Constitution 
of the cell wall. B. Russell-Wells. Biochem. J., 
1922, 16, 578—586. 

Thb chemistry of hot and cold extracts of carrag^n 
was studied. Both extracts contain pent^ radiidM 
and calcium and ammonium ethereal sulphates. he 
ash also contains calcium, magnesium, sodium, 
potassium and traces of iron. Pectic radicle are 
not present in either extract. The cold extract con- 
tains a dialysahle organic substance. On oxidation 
the cold and hot extracts yield mucic, oxabc, and 
tartaric acids; more mucic but less ox aim acid is 
obtained from the cold than from the hot extract. 
The extracted residue of carrageen contains ^Uu- 
lose. There are indications that Ceramium rubf um 
also contains ethereal sulphates.— S. S. Z. 

System o- and p-toluenesulpiMmides A. 

janski. J. Buss. Phys.-Chem. Soc., 1920, 52, 
139—144. , . ^ ^ 

During the manufacture of saccharin treatment 
of the mixed o- and p-toluenesulphonic chlorides 
with ammonia yields a mixture of 4“?. 
sulohamides of which a portion, melting at 108 4/., 
remains non-separable. This portion in 

composition with the eutectic mmtore of the two 
Bulphamides, so that separation by factional pre- 
cipitation should bo impossible. ^he acicuUr 
crystals, m.p. 120° C., described by Falilterg. 
renrosent a mixture of the two isomerides in equal 
proportions, but the molting point curve shows no 
distectic point and gives no indication of the forma- 
tion of a molecular compound j the cryst^s of the 
two components are readily di^ii^mhed in the 
mixture under the microscope. — ^T. H. P. 

Afanins; Identification of -— by crysiatlo-chemcal 
analysis. I. S. Jaitschnikov J. Buss. Phys.- 
Chem. Soc., 1920, 52, 145-147. 

Since optically-active alanine often yields opales- 
cent solutions incapable of polarimetnc investiga- 
tion, the author has made crystallographic measure- 
ments which may be used to identify tl^^u^ta^e. 


[Chaulmoogra esters, etc.] ManufMture of certam 
drugs for the treatment ot^P^osy ^- ^ 
Perkins. Philippine J. Sci., 1922, 21, 1 16. 

The use and method of administration of chaul- 
moogra and other oils and their derivatives >" 4he 
treatment of leprosy is discussed. A “'‘‘lod 

for the preparation of the ethyl esters of the fatty 
acids of chaulmoogra oil is described. 10 kg- or 
crude oil is mixed with 13 1. of 95% ethy alimhM 
and’ 750 c.c. of 93% sulphuric acid, and heat^ 
under a reflux condenser for 20 hours. The reaction 
product is washed with an equal volume of water 
Ld then with dilute soda till neutral The sepa- 
rated oil is dried and distilled m small quanti^s 
in a eontinuons still under reduced pressure, ^e 
distillate is vigorously “Sitated with a current ot 
steam for 2 hrs. to remove irritating volatile 
impurities, and then dried, filled ^ttles and 
sterilised The yield amounts to 90 — 95% of the 
orlSual weight of the oil taken. .Hydrogen 
chloride can he used instead of sulphuric “ 

catalyst, but no advantage is apparently ga/ned 
The preparation of sodium “ ^n^ardate by 
neutralisation of a fr^tion of 
chaulmoogra oil melting at 48 
“ morrhuate," a similar preparation made from 
livef oil, and of the cod-liver oil esters is also des- 
cribed. — <4. P. M. 


fi^-Dichlorodiethyl sulphide; Hydrolysis of — 
Synthesis of divinyl sulphide am the J^eparation 
of a non-vesioant isomeride of pp -dtchlorodiethyl 
sulphide. S. H. Bates and 8. A. Nickelson. Chem 
Soc. Trans., 1922, 121 , 2137—2139. 
flfl'-DicHi-onoDiETHTi, sulphide when hydrolysed with 
20% alcoholic potassium hydroxide gives about 28’ 
of its weight of a light oM having a garlic-like odour 
and boiling at 85°— 86° C. Althon* this h.p. does 
not agree with that given by Beilstein for divinyl 
sulphide there is no doubt that this is the substance 
actually formed, according to the equation 
S(CH,CH,01), + 2KOH — r 
^ 2KCl-f2H,0-bS(CH;CH,)„ 

and the b p. given in the literature is incorrect. The 
oil has sp. gr. at 15° O. 0-9174, and when freshiv 
distilled the vapour density is practically normal, 
but when kept for 48 hrs. the substances polymerises 
to an opaque jelly. Treated with d^ hydrogen 
chloride in the cold, 2 mols. are added on with 
formation of oV-dichlorodiethyl sulphide, a cOlour- 
lesa liquid with a pungent and objectionable odour, 
but devoid of vesicant properties. It boils at 5S*o° — 
59-5° C. at 15 mm., but when distilled under atmo- 
spheric pressure, decomposes with liberation ot 
hydrogen chloride. Like divinyl sulphide it reacts 
violently with nitric acid. — G. F. M. 

Urea • Decomposition of by sodium hypohromite 

in alkaline solution, and improved procedure fir 
the estimation of urea by this means, E. A. 
wtrner. Trans. Chem. 8oc., 1922, 121, 2318-2325, 
An estimation of urea, based on the evolution of 
total nitrogen by hypobromitc, including that hxed 
during th^ reaction as alkali cyanate, consists id 
the addition of the urea solution to a small excess 
of alkali hypobroinite contained in a nitrometer. 
After 20 mins, the volume of gas evolved is recorded 
and the gas is then expelled from the nitrometer. 
Sulphuric acid (1 in 5 pts. of water) is added to 
the residual liquid until, after mixing, the pernmn- 
ent presence of free bromine is shown. Caitoa 
dioxide is liberated which is not cxpellef After 
15 mins. 30% sodium hydroxide is added in excess, 
together with a small additional quantity of hypo- 
bromite. After complete absorption of the carbon 
dioxide, the volume of nitrogen produced is added to 
that reiorded in the first stage. An frror of abou 
0-5% on the total nitrogen, owing to the fixation ot 
a trace of the nitrogen as nitrate, raaVu ® ^ 

Sion of the formation of cyanate by the generation 
of the hypobromite in situ results m a violent 
reaction, in which traces of carbon monoxide, m 
creasing with the alkalinity of the teaf'"*’ “Pf' , 
in the evolved gas. Other conditions being equal. 
Ihe addition of dextrose leads to. the fo"a " 
carbon monoxide and markedly ® P],;, 

portion of nitrogen fixed as cyanate. 
the case when the reaction is slowed down by 
use of neutral hypobromite.— P. V. JM. 


Soc., 1922, 121, 2251-2256. , 

Thr effect of the three solutes, sucrose, ■ 

Ilooholfend glycerol on the 

of 38% aqueous alcohol has been invcstiu 
Sucrose, soluble only in water, and g'y“™’’ 

both in ’water and alcohdl, raise the vapour pres^^ 

of the alcohol and lower that of the water. 6 
alcohol, soluble only m nt Tbir 

pressure of each component of the th 

solids, soluble in one component ““'j’ P 
vapour pressure ot that constituent of rfjjjs, 

in which they are soluble in the P“y® jnt jetei 
conclusions are supported by ,^1 „,is 

minations which snow, further, that g J „[eate 
cible with both components, has probably k ^ 
attraction for water than for alcohol.— r. 
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Jerpene praent m the etsential oil 0 / Andropogon 

itooraneuta, Jones; Constitution of the . J. L. 

Simonsen. Trans. Chem. Soc., 1922, 121 , 2292 — 
2299. 

The terpene, obtained by steam distillation of the 
ojass, had the following constants : b.p. 165'5° — 
167° C. at 707 mm., sp. gr. at 30° C. 0 S552, n„** = 
1174, Md“=+ 62'2°. On oxidation in neutral 
acetone sojution with ^rmanganate it givea a 
saturated liquid keto-acid, OjoH,,0,, isomeric with 
pinonic acid. Since sodium hypobromite converts 
this acid into a dibasic acid, which on 

treatment with aqueous hydrobromic acid at 100^^ C. 
is further converted into homoterpenyUc acid, and 
since the original terpene on saturation with hydro- 
gen chloaride at CP C. yields a mixture of diTOntene 
and sylv^trene derivatives, it is conBidered to be 
</-A*-carene. A*-Oarene has already been identified 
in the oleo-reain of Finns longifolia (J., 1920, 581 a), 
and as would be expected it has a normal molecular 
refractivity, whilst the terpene in question shows a 
considerabUe exaltation, — G. F. M. 

Patents. 

j)ialkylarninoalkyl compounds; Process of preparing 

aliphatic Farbw. vorm. Meisfcer, Lucius, 

und Briining. E.P. 169,185, 15.8.21. Conv., 

17.9.20, Addn. to 167,781 (J,, 1922, 877 a). 

Thb condensation described in tbe main patent can 
he carried out by causing an alkali hydroxide to act 
on a mixture, in molecuilar proportions, of a halo- 
genalkyldialkylamine and a substance of the general 
formula, R.CO.CHR^X, such as ethyl acotoacetate. 
Further, a purer product is obtained if the reaction 
mixture is mixed with benzene and extracted with 
ammonia, before drying and distilling. Example. 
57 — 58 pts, of powdered potassium hydroxide is 
gradually added to a mixture of 136 pts. of chloro- 
ethyldiethylamine and 130 pts. of ethyl acetoacetate. 
After cooling the product la stirred with benzene, 
the benzene solution shaken with ammonia, dried, 
and fractionally distilled. The ethyl diethylamino- 
ethyl acetoacetate thus obtained boils at 130® — 13^ 
C. at 10 mm.— <5. F. M. 

GolloidaUi/ soluble substances and suspensions or 

emulsions; Manufacixire of . L. Lilienfeld. 

E.P. 173,230, 20.12.21. Conv., 21.12.20. Addn. 
to 156,725 <J., 1922, 686 a). 

By heating a solution of a water-soluble alkyl or 
aralkyl derivative of a carbohydrate of tbe form, 
Ti(CgHiaOj), containing another colloidal substance 
in solution, suspension, or emulsion, a precipitate is 
formed, which, after removing the impurities or by- 
products by washing with hot water, can bo either 
re-dissolved in cold water or dried. I'his method 
gives a simple and effective means of preparing 
colloidal solutions, suspensions or emulsions of 
certain metals and non-metals, either through their 
salts or by reducing their oxides, or of metal com- 
pounds by the interaction of the respective com- 
ponents in an aqueous solution of a water-soluble 
alkyl derivative of a carbohydrate. — S. G. U. 

Alcohols; Manufacture of . Badische Anilin- u. 

Soda-Fabrik. E.P. 175,238, 15.8.21. Conv., 

10.2.21. Addn. to 158,906. 

She U.S.P. 1,410,223 of 1922; J., 1922, 347 a. 
topper catalysta are used which are prepared, at 
low reduction temperatures, from copper salts or 
w^pounds which have been formed at temperatures 
‘^low that of red heat by methods other than pre- 
cipitation. 

Manufacture of synthetic . M. 

vhiiiipa. dedicated to the people of the United 
Mates. U.S.P. 1,432,298, 17.10,22. Appl., 25,2.22. 
TMiDiNBauLraoNio acid is diazotised, the diaso- 
^Pound being then reduced with sodium biaulph- 


ite to cyiiaylhydrazine.3- or S-sulphonic acid: by 
copper sulphate or ferric chloride 
“ obtained, the sodium salt 
of whndi on fusion with sodium hydroxide or potas- 
sium hydroxide yields thymol. — D. F. T. 

Chlorinated derivatives of hydrocarbons ; Manufac- 

fure of G. T. Koch, Assr. to Ohio Fuel 

®“P^y Co. U.S.P. 1,432,761, 24.10.22. Appl., 


Liquid paraffin hydrocarbons are treated with 
chlorine gas an the presence of finely-dirided 
activated carbon. — D. F. T. * 


lusters ana materxaLs containing esters; Process for 

fAe production of from olefines. S. B. Hunt 

E.P. 173,786, 30.6.20. 

See U.S.P. 1,365,062 of 1921 ; J., 1921, 162 a. 

p-Cymol; Manufacture of -. G. Stalmann. 

U.S.P. 1,433,666, 31.10.22. Appl., 4.9 19 
See E.P. 142,738 of 1919; J., 1920, 501 a. 


Aromofic derivatives [alkylamides of sulphonic 

aeids2; Manufacture of . W. Bader and 

D. A. Nightingale. U.S.P. 1,433,925, 31.10.22 
Appl., 18.6.21. 

See E.P. 167,941 of 1920; J., 1921, 749 a. 
Alcohol-ether mixtures. E.P. 187,051-2. See Ha. 


XX1.-PH0T0GMPHIC MATEBIALS AMD 
PBOCESSES. 

Cyanine Dyes. VI. Dyes containing a quinoline 
and a benzothiazole nucleus. Thioisocyanines. 
W. T. K. Braunholtz and W. H. Mills. Chem 
Soc. Trans., 1922, 121, 2004—2008. 


A SEMES of photosensitising dyestuffs is described 
intermediate between the thiocyanines (J., 1922, 
36o a) and the isocyanines in that they contain one 
Quinoline and one benzothiazole nucleus. They are 
obtained by the action of alcoholic sodium hydroxide 
on a mixture of a quinoline alkyliodide and a 1- 
methylbcnzothiazole alkyliodide. This method of 
preparation corresponds exactly with that of the 
isocyanines, with which substances they show a close 
relationship in properties, and their constitution is 
therefore considered to be represented by the 
formula 


NB 


XRX 


These compounds^ to which the name thioisocyamnes 
is given, form bright red iodides and their alcoholic 
solutions show' a pair of overlapping absorption 
bands in the green and bluish-green at A 5000-^100 
and about A 120 — 150 shorter. They are powerful 
photosensitisers for tbe green, giving an extra 
sensitisation to the gelatinobromide plate extending 
to about A 5800. The detailed preparation of 
2.l'-dietbylthioisocyanine iodide from quinoline 
ethiodide and 1-methylbenaothiazole ethiodide, of 5- 
nielbyl-2.1'-diethyltliioisocyanine iodide, of 5.6M'- 
trimethyl - 2 - ethylthioisosyanine iodide, and of 
several other derivatives is described. — G. F. M, 


P.\ TENTS. * 

Fhofof^raphic film; Antistatic . A. F. Sutzer, 

Assr, to Eastman Kodak Co. U.S.P. 1,432,366-7, 
17.10.22. Appl., 21.2.21. 

A Finn support carries on one side a photographic- 
ally sensitive layer and on the other a layer 
comprising (a) an ether of cellulose or (b) a cellulose 
ether and cellulose acetate. — W. C. 
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Fkotographic film. A. F. Bulzer, Assr. to Eastman 
Kodak Co. U.8.P. 1,432,368, 17.10.22. Appk, 
31.2.21. 

Thb Mm consists of a. sensitive coating on an anti- 
static hygroscopic nitrocellulose support which 
carries, on the opposite side to the sensitive layer, 
a non-sweating insoluble antistatic coating. — ^W. C. 

Photographic developer. W. Dieterle. C.S.P. 

1,432,542, 17.10.22. Appl., 25.3.21. 

A pHOTOGRAraic developer consists of a sulpho-acid 
of a derivative of aminophcnol dissolved in a solu- 
tion of caustic alkali. — A. R. P. 

[^Photographic'] transparencies on glass, transfer 
images etc. Farbenfabr, vorm. F. Bayer und Co., 
Assees. of A. von Biebler. C.P. 357,720, 8.2.21. 
Sensitive transferable material prepared as des- 
cribed in G.P, 357,011 (J., 1922, 917 a), is rolled in 
the wet state with gelatin on to a plate of glass or 
other suitable material coated with hardened gelatin 
in the usual way, and after drying has commenced is 
separated from the support. The product possesses 
a protective film which renders it proof against 
damp and mechanical action, — W. C. 

l^PhotographicJi transfer films. Farbenfabr vorm. 
F. !^yer und Co., Assees. of A. von Biehler. 
O.P. 358,285, 16.12.20. Addn. to 357,011 <J., 
1922, 917 a). 

Softening materials, e.g., triphenyl phosphate, 
triacetin, etc., are added to the substratum or to 
the film of cellulose compounds carried by it, and 
as an intermediate support is used a material having 
a definite structure, e.g., stamped paper. — W. C. 


XXU.— EXPLOSIVES; MATCHES. 

Sporting cartridges; Use of petards of black powder 
in. — charged ■with smokeless powder. N. 
Bagajoli and G. De Florentiy. Giorn. Chim. 
Ind. AppL, 1922, 4, 457—458. 

With the object of diminishing the pressures 
developed in sporting guns by cartridges of smoke- 
less powder without lowering appreciably the 
velocity generated, it is suggested that very small 
petards, containing a few centigrams of fine grained 
black powder, be introduced into the cartridge caee 
in immediate contact with the cap. The results of 
experiments made with various commercial povrders 
show that, in some cases, the pressure may be 
reduced in this way bv more than 220 kg. per sq. 
cm.— T. H. P. 

Patejttb, 

Explosive. T.L. Davies. U.S.F. 1,432,321, 17.10 22. 

Appl., 25.4.22. 

An explosive composition including the tetranitrate, 
tetrabenzoate, and cinuamate of pentaerythritol as 
ingredients. — H. C. R. 

Nitrocellulose powder j 7 rain«; Coating for . 

T. L. Davis. U.S.P. 1,432,322, 17.10,22. Appl., 
25.4.22. 

The grains are coated with a hetorocycAic nitrogen 
compound. — H. C. R. 

Propellants; Process for making from am/mon- 

ium nitrate and carbonaceous matter. Ver. Chem. 
Fabr. Mannheim. G.P. 334,546, 8.12.16. 
Caebonaceous matter is used which forms homogen- 
eous melts with ammonium nitrate. The melts are' 
allowed to cool in thin sheets so as to obtain the 
propellant in a foliated form or as powder. The 
grinding of the charcoal and incorporation with 
ammonium nitrate under edge-runners are thus 
avoided and the manufacture of the propellant 
simplified. — H. C. R. 


Propellants ; Process for making from ammoru 

turn nitrate and ea^onaceous matter. Rhenania 
Ver. Chem. Fabr. A.-G, ZwaigniederlassTin.^ 
Mannheim. G.P. 351,206, 13.6.17. Addn f! 
334,546 (c/. supra). ‘ 

The mixture of ammonium nitrate and carbonaceous 
matteo* is meilted continuously in a vertical or 
inclined, steam-heated, jacketed vessel of smal] 
capacity, and is then cooled by means of a revolviup 
chilled drum which dips into the homogeneous 
molten mass and from which the cooled propellant is 
removed in the form of thin leaves by means of a 
scraper. The decomposition of the mixture is tins 
avoided.— H. C. R. ^ 


XXm.— ANALYSIS. 

Platinum thermometers and resistance coils; Con- 
struction of . J. R. Roebuck. J. Opt Rnr 

Amer., 1922, 6, 865—874. 

In order to eliminate as completely as possible the 
zero shift in platinum thermometers, more especially 
such as are used at temperatures not exceeding 300 ° 
C., the platinum resistance wire is wound non* 
inductively in a helical groove cut in a cylinder of 
beeswax and resin, in wbich four radial arms of 
mica carried on a metal spool are embedded. Before 
winding, the wire is annealed at a dull red heat, 
After winding is completed the ends of the wire are 
joined to their respective leads by silver solder, and 
the cylinder of wax and resin removed by means of 
hot turpentine, which is then removed by a volatile 
solvent such as carbon tetrachloride. The 
cylindrical helix of wire is heated gradually within 
a hard glass tube and the annealing completed by 
passing a small current through the wire. Conduc- 
tion along the leads is reduced by threading the 
wire through holes in short metal cylinders separ- 
ated from each other by non-conductors. Tho loads 
are insulated from the cylinders by thin glass tubes. 
In the construction of resistance coils for use with 
the thermometer, manganin wire is wound non- 
inductively on a cylinder of paraffin wax, in which 
is embedded a brass cross, extending the length of 
the cylinder and each arm of which carries a strip 
of mica bent so as to form part of the cylindrical 
surface. The edges of the strips do not meet, so that 
the wire may spring in and out as required by 
temperature conditions. The coil is annealed by 
heating at 135° C. and is then mounted in a con- 
tainer with acid-free dry kerosene. — J. S. G. T. 

Colorimeter, E. Moreau and A. Bonis. Ann. 

FrtUif., 1922, 15, 357—360. 

The apparatus consists of two similar graduated 
cylinders mounted side by side on a suitable stand; 
one of thps© contains the coloured solution under 
examination and the other the standard or co^ 
parison solution, which is admitted from a tapped 
funnel attached to a side tube at the bottom of the 
cylinder. — W. P. 8. 

Gases; New apparatus for washing • A. 

Ernesta. Chem. Liaty, 1922, 16, 274 — 276. 

The tube leading the gas to be purified into the 
washing vessel is surrounded by a long spiral ; this 
increases the contact of the gas with the liquid and 
ensures efficient washing. The tube leading m the 
gas and the spiral are easily removed from tne 
vessel. — W. T. 

Filtration; Quantitative determination o} 
velocity of — ’ — . A. Steiner. Kolloid-Zeits., 

31, 204—209. 

The velocity of filtration of euspeneions and co1I<m^ 
solutions may be measured as tpllows : The top o 
a burette is widened so that it wiW take a cor, 
through which the stem of a filter funnel passes, a 
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gide tub© is attach^ near to tHe top but just 
above the graduations. The side tub© is connected 
through a manometer and a safety flask with it 
water pump. The volume of liquid collected in the 
burette is read at intervals and a filtration curve 
plotted. For comparative measurements the pres* 
sure of the filtration must be kept constant. The 
velocity of filtration may be used in the investigation 
nf changes of hydration and of the ©fleet of the addi- 
tion of electrolytes.— J. F. S. 

"•ohalt; Separation of hy means of phenylthio- 

^ h'udantoic acid. H. H. Willard and D. Hall. J. 

Ainer. Chem. Soc., 1922, 44 , 2219—2226. 

[Cobalt may be quantitatively separated from 
arsenic, uranium, vanadium, titanium, tungsten, 
molybdenum, zinc, manganese, chromium, alumin- 
ium, magnesium, and calcium by precipitation with 
phenylthiohydantoic acid in Slightly ammoniacal 
jolution. In the presence of iron the precipitate is 
rarely free from this impurity, and usually contains 
t— 5 mg. regardless of the amount originally pre- 
sent. This does not, however, interfere with the 
pdumetric estimation of cobalt. Nickel is always 
partially precipitated. The cobalt precipitate has 
Qot a definite composition and is probably mixed 
with some cobalt sulphide, thus making it necessary 
to convert the cobalt into some other more definite 
form. To separate cobalt from iron the procedure 
is as follows: a solution containing 1 g. of iron and 
2i5 mg. of cobalt in 300 c.c. is treated with 8 g. of 
dtric acid in a 500 c.c, Erlcnmeyer flask, neutralised 
with ammonia (sp. gr. 0‘90) and 5 c.c. excess added. 
The solution is heated to 35° C., 0'7 — 1*0 g. of 
phenylthiohydantoic acid dissolved in 30 c.c. of 
water or alcohol added, and the mixture shaken 
vigorously for several minutes. The cobalt is pre- 
cipitated and after boiling for several minutes the 
precipitate may be filtered. Manganese may be 
separated in the same way as iron. The other 
metals including zinc are separated as above but a 
10 c.c. excess of ammonia is used, and the solution 
Iwiled and stirred for some time to complete the pre- 
cipitation. For the preparation of pnenylthionyd- 
antoic ncid, C,H,.N:C(NH,).S.CH,.COOH, a mix- 
ture of 189 g, of monochloroaoetic acid and 152 g. 
of ammonium thiocyanate is treated with 186 g. of 
aniline and 930 c.c. of methyl or ethyl alcohol, 
and the mixture is boiled for several hours under 
a reflux condenser. After allowing to settle, the 
clear liquid is separated and allowed to crystallise. 
The crystals are washed with water, dried, and 
recr>stal!ised from alcohoil and from water. The 
yield, including a second crop of crystals obtained 
after heating the mother liquor and insoluble matter 
for a further period under a reflux condenser, is 
60-70^ —J. F. S. 

Cohalt; (Jravimetric determination of . H. H. 

Willard and D. Hail. J. Amer. Chem. »Soc., 1922, 
44, 2226—2231. 

Although pur© cobalt nitrate may be accurately 
j^gnited to the oxide, CojO^, and the latter reduced 
py hydrogen to the metal, the oxide obtained by the 
Ignition of the phenylthiohydantoic acid precipitate 
(c/. supra) contains a little sulphate. If the oxide 
obtained in this ignition is empirically assumed to be 
yOjO, the results for cobalt are fairly good. The 
Ignition of cobalt sulphate at 550° C. is the most 
f^^rate method for the determination of cobalt, 
but when this method is applied to the phenylthio- 
^'ydantoic acid precipitate the results are usually 
fi i high and the sulphate is not completely 
^mble in water. The electrolytic estimation of 
^balt IS very satisfactory when the proper condi- 
precautions are observed. Precipitation 
cobalt ammonium phosphate foWowed by ignition 
cobalt pyrophoephatie is less accurate than the 
preceding methods.— J. F. 8. 


Cohalt; yolumetrie determination of . \J)eter- 

mjnafton of cobalt in alloy steels.] H. H. Willard 

2237 — 2253 ^^^' 

VoLUMRTRio methods are the most reliable for the 
determination of cobalt. The most accurate method 
involves the oxidation of cobalt to cobaltic hydroxide 
in strongly alkaline solution by means of a perborate 
or hydrogen peroxide, followed by its reduction to 
a cobaltous salt. The reduction may be accom- 
plished by the following method: (1) addition of 
potassium iodide in acid solution, the iodine 
liberated being titrated with sodium thiosulphate; 
in this method iron must be absent ; (2) adding the 
cobaltic hydroxide to an acid solution of ferrous 
sulphate, the excess of which is titrated with 
potassiuTn permanganate; an empirical factor must 
be used in th© calculation here; (3) addition of a 
strongly acid solution of stannous chloride, the 
excess of which is titrated wuth iodine, iodate, 
bromate, or bichromate solution; the last solution, 
titrated electrometrically, is especially reoom- 
mended; if iron is present iodine will oxidise it 
quantitatively only in neutral solution; (4) addition 
of titanous sulphate, the excess of which is titrated 
with permanganate; since titanium hydroxide de- 
composes water with the liberation of hydrogen, the 
alkaline solution must be first aimost completely 
neutralised. The presence of nickel does not 
interfere with these titrations, but th© oxidation is 
incomplete if more than 7 mg. of iron is present. 
In the presence of a large excess of potassium bi- 
carbonate, cobalt is oxidised by hydrogen peroxide 
to a green trivalent compound, which is reduced in 
the presence of pyrophosphate by ferrous sulphate, 
the excess of which is titrated with permanganate 
after acidifying with sulphuric acid. Iron and 
manganese in small amounts do not interfere with 
this method, but the principal source of error is in 
the removal of excess peroxide, without decomposing 
the cobalt compound. The methods descried in 
this and pr©<^ding papers {cf . .’nipro) were applied 
to the analysis of steels containing chromium, tung- 
sten, vanadium, and cobalt. The procedure was as 
follows: A sample (0*7 g.) was treated with 40 c.c. 
of hydrochloric acid (sp. gr. 11) and the tungsten 
separated as a black powder, 1 — 2 c.c. of 85% 
phosphoric acid and 3 c.c. of nitric acid were add^ 
cautiously, and the solution kept hot until every- 
thing had dissolved. Seven grams of citric acid was 
added, and the solution neutralised with ammonia 
(sp. gr. 0’9l) and an excess of 6 c.c. added. To the 
hot alkaline solution 1 g. of phenylthiohydantoic 
acid in 30 c.c. of hot water was added with constant 
stirring. The cobalt precipitated at once and the 
solution was boiled for a few minutes with vigorous 
stirring. The precipitate was filtered, washed, 
dried, ignited with potassium pyrosulpnate, and 
dissolved in water. The cobalt was oxidised with 
jjerborato and reduced with standard stannous 
chloride, the excess of which was titrated with 
bichromate. Four independent determinations gave 
3*77, 3*75, 3*74, and 3*75%, whilst the cobalt content 
found by the nitroso-d-naphthol method, after the 
removal -(rf tuagsteii and iron, was 3*84%. — J. F. S. 

Copper; Separation of hy means of phenylthio- 

hydanfoic acid. H. H. Willard and D. Hall. 
,r. Amer. Cliem, Soc., 1922, 44, 2253—2254. 

In solutions slightly acidified with acetic acid, 
phenylthiohydantoic acid precipitates quantitatively 
copper, lead, mercury, cadmium, bismuth, and 
antimony, whilst arsenic, tin, and metals not pre- 
cipitated by hydrogen sulphide are not precipitated. 
The copper precipitate when ignited to oxide con- 
tains sulphate, aud ordinarily is too unstable to be 
weighed directly. The estimation of the copper in 
th© precipitate is best carried out by fusing with 
potassium pyrosulphate, dissolving in water, and 
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Copper; Volumetric determifuiti^ of — % " 

of , odium niiroprusside. G. Joret. Ann. J! alait., 

1922, 15, — 356. 
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is eiven as a volumetric iiicth^,«f esMmating lead; 
exMss of chromate is added & A uegd s^t, a little 
I silver nitrate is theiM«d^, ssd tBB. excess of- 
chromate is determined by titrating ag»mst a lead 
salt until the disappearance of tlm reaUish-browa 
silver chromate. This latter nie^od can also be 
cmoloved for the indirect estirflution of sulphate. 
Titration of metals against aitoiatos and arsenite, 
gave no positive results. The authors suggest the 
use of a copper solution as _an indicator m scii. 
metry, the alkali being added until the pre^p,. 
tated hydroxide makes its appearance. W. T. 

Alltali carbonate) [ond 

in presence of phetu)lphi^l^_^^) [BeUr^ 

minaiion of carbon in 
Coraptea rend., 1922, 175, 765 767. 

Erroks in titrating MkaU hydroxide in presence ol 
alkali carbonates due to the instability of the 
bicarbonate, on the formation of which the end. 
point depends, may be eliminat^ by dilution of the 
Eydroxiie solution to 100 Six dro^ of phenol, 
nhthalein indicator should be used and the acid 
Llded 1 c.c. at a time, the solution being stirred 
Xr each addition. When the colour begins to 
Xstppear, the acid should be added drop by drop, 
In estimations of carbon in steel by conversion into 
carbon dioxide which is absorbed by standard 
sodium hydroxide, this method is stated to giv 
results which are accurate to O'l mg. In a steel 
+ ;«>;»» A*i y of carbon, for "the analysis of 
^Imole of 1 r of the metal is taken, this 
Slirest^nds to an erro^r of ±1 in the second decimal 
place. — H. J. E. 


ghem Weekbkd, 1922, 1». 461-462. 

Precht’s method (Z. anal. Chem., 1879, >*’ » 
rddfuon ^ excess of alkali free f™m carto 
filtration, and titration of th® 
satisfactory results. (C/. J.G.b., cicc.; 

lodimetru ■ rotassium bichromate as a sfttndnrd « 
lodi^try ^.termination of chromates h^i 

iodide method W. C. V.«burgh. J. Ame. 

Ghcm. Soc., 1922. 44, 2120—2130. 

TiTRATion of iodine with thiosulphate m 
acid solutions gives --esidts which are 
higher and more concordant tha” t 

titration in a neutral solutmn. P 

affects the titration of iodine '^'.th « » ,, 
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tandardiso a jcnowu .<»muunw ui 
//1O0 solution, ,the value found for the latter is 
kbout 4 pts. per lOOOJygher than the calculated 
jjll^j-ivhea the bichromate was 0'003^ the amount 
i ferrous sulphate required* was about 1% higher 
han the calculated <^uantity. The titration of the 
e/rouS ion with a potassium bichromate solution 
rives results which agree rvith those obtained by the 
’everse titration. — J. F. S. 

%r'ic acid; Estimation of . W. W. Deems. 

Chera. Weekblad, 1922, 19, 480—481. 

Che citrate method proposed by Koithoff (J., 1922, 
)()3 a) for the estimation of boric acid in presence of 
phosphoric acid is criticised. (Cf. J.C.S., Dec.) 

— S. I. Xi‘ 

chlorine; Jiamd estimation of — — rn organic com- 
pounds. E. Votocek. Chera. Listy, 1922, 16, 
243-249. 

The author combines the method of Mareusson and 
Drdscher (J., 1911, 5101 with his own method of 
titrating chlorides with a mercuric salt, using 
sodium nitroprusside as indicated (cf. J., 1918, 
444 . 4 ). Combustion of the substance in an atmo- 
sphere of oxygen ^ in tho presence of sodium 
tiydroxide solution is cflfectod in. a funnel-shaped 
vessel of several litres capacity fitted with a stop- 
jock. Since sufficient hydrogen is preeciit in the 
molecule to convert all the chlorine into hydrogen 
pbloride, tho products of combustion are absorbed 
by water and titrated directly with mercuric 
nitrate. The estimation takes about IJ hrs. 

— W. T. 


C/iTomic oxide; Function of tn oxidation by 

means of mixtures of sulphuric and chromic 
adds. L. J. Simon. Comptes rend., 1922, 175, 
768 - 770 . {Cf. J., 1922, 614 a, 646 
In oxidations by this method it is important that 
tho details as to amounts of reagents to bo used 
should be noted. The organic substance is heated 
to 100 ® C. for 4 mill, with a inixt\ire of 12 — 15 c.c. 
of concentrated sulphuric acid and 4 g. of chromic 
anhydride ; the latter may bo replaced by 12 g. of 
chromate. The reagent itself may be sirai- 
iurly heated without loss of oxygen, but, on adding 
vhromiuni alum, oxygen is evolved, the quantity 
depending on the amount of alum added. The 
latter may be replaced by the equivalent quantity 
ot chromic oxide with similar results. In tho 
presence of a sufficient quantity of chromic oxide. 
Chromic anhydride is completely dec-omposod by 
suiphuric acid at 100® C. ; the quantity added is 
limited in practice by the fact that the material 
phsty. The increase in oxidising activity 
OMn in presence of chromic salts may be utilised 
substances such as homologues of acetic 
id which are otherwise only partly decomposed. 

— H. J. E. 


cukr weight of substances in alcoholic soiu- 

of from, the elevation of 

Wright, Trans. Chem. Soc., 

121, 2247—2250. 

determination of the mole- 
^ substances in alcoholic solution by 
on of the flash-point consists of a tinned 


connexion of the silica jet, the rate ot mas Faxte 
the bath being about 1® C. in 15 mina^ 
determination a fixed constant quantity of Uau..^ 
13" placed in the vessel, which is heated for a^iit 
2 mins., the flame removed, and a series of short 
gusts of air admitted throng the spiral by rteula^ 
tion of a clip until constant temperature is reamied. 
Tho flamo is held close to the silica jet while air is 
being passed through, the heating and aerating 
being continued alternately until, at the flash- 
j point, the flame strikes back into the vessel with a 
! .slight explosion. The products of combustion are 
I swept out by air, the bath cooled 1® C., and tho 
: process repeated with smaller temperature intervals 
i between the tests. Of at least four flash-points 
thus obtained the lowest is taken as the correct 
value, an accuracy of O'Oo® 0. being reached. Con- 
, stancy of temperature before the application of the 
flash test, sufficient aeration at each application of 
; the flame to the jet, immediate removal of the pro- 
I ducts of combustion, and dryness of the jet are 
I essential. The flash-point of pure alcohol in this 
j apparatus is 17'4° 0., and the flash-point constant 
I 7*7, from which data and the obsen-ed flash-points 
! of solutions of Vinown composition the molecular 
! weight can be determined as in the boiling-point 
t method, the results for the substances examined 
j being comparable in accuracy with those obtained 
j by the latter process. The method is, however, 

; tedious, and requires high concentrations of solute, 

• viz., from 2 to 8'{. — P. V. M. 

liino/iam riscosi/nrfer .* Vrainaoe error in the . 

W. H. Hcrschel. J. Opt. See. Amer., 1922, 6, 

j 873— S93. 

; Dr.un'age error in viscosimeters arises ow'ing to the 
! variation with viscosity of the volume of liquid dis- 
i <-hargcd from the bulb of the viscosimeter. Indica- 
i lions of tho existence of drainage error in the case 
! of the Bingham viscosimeter are obtained by cora- 
’ parison of results afforded by that instrument w'ith 
those given by viscosimeters of the Saybolt and 
Redwood types. Graphs permitting the drainage 
' error in any test may be determined, or indicating a 
time of flow such that the drainage error is 
negligible, are given. It is concluded that drain- 
age error in the case of a Bingham viscosimeter 
' having a bulb of volume 4 c.c. is negligible for com- 
paratively light oils only when a sufficiently long 
time is taken for the discharge, and may be avoided 
bv having the trap on the opposite limb from the 
; bulb which measures the volume discharged. An 
niipeiidix is devoted to a comparison of viscosities 
; as determined by the Scott viscosimeter and by 
i Basseches’s plummet method. Tn the latter method 
i a cvlindrical plummet with a conical base is eus- 
' pended from one arm of the beam of a balance and 
' is immersed to the junction of the cone and cylinder 
in the liquid under test. The times taken for the 
i pointer of the balance to traverse a definite number 
i of scale divisions when one or other of two definite 
^ weights is placed in turn in tho balance pan are 

i determined. The instrument ia calibrated by moons 

; of a liquid of known viscosity. Results obtained 
are in fair agreement with one anotlier, but differ 
i considerablv from values t>f viscosity determined by 
4he falling ball method. {Cf. J., 1922, 964 a.) 

— J. S. G, T. 
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tion ooi^^^BT* analysis (Chamhard) ; Humus sals 
““™2a»i>J^ ^oa* (Robinson). 991, Soil moisture 
*23ii^bon)] SotJ addiiy (Van der Spek) ; lodometme 
iTfffflm7rTn~f^r of sugars (Auerbach and Bodlander). 

aSSrinuUn (Castcllani and Taylor); Volatile acids 
-.m wgtca (Ml^iaiBk ^993, Tryptophan in proteins 
(Lhscher). of water and culture 

media (NoU) : A'leoiine in fobncco (Popp and 
Contaen); Al):aloids (McGill); Ltnuc^ce extract 
(Giuffre). 996, Alanine ( Jaitschnikov) ; Urea 
(Werner). 


Patent List. 

Th* dates *iT«n in this list are. in the ease ?• Apnlioa- 
tiolia for Patents, thoae of annUMtion. and *n the «<“« « 
CompleU SpooiBoaPona accepted, those of the Officiid 
^nmsia in which the acceptance is announced. Complete 
flpooificatione thus advertised, as aMepted 
im^tion at the Patent Office unmediatelj. and to oooosi- 
tion*within two months of the date bivm: they are on 
eale at le. eaoh at lha Patent 0%e>, 

^Qrt Chancery Lane. London. W.C. 2. la days after toe 
Mie given. 


T.— GENERAL; PLANT; MACHINERY. 
Applications. 

Caldwell. Production of vapour from distillable 
liquids or solids. 32,428. Nov. 27 . 

Caehman. Furnaces. 32,734. Nov. 30. 

Gill. 33,341. See II. . , „ , 

Goldschmidt A.-G., Luty, and Schertel. Pr®^- 
«Gaii of finely-divided solid substances. 33,365. 
®oo. 6. (Ger., 8.12.21.) 

\H^ler. Production of extracts from organic raw 
substances. 33,198. Dec. 5. . (Switz., 5.12.21.) 
Holmes. Pulverising-machine. 33,380. Dec. 7. 
Kennedy. Crushers. 32,517. Nov. 28. 
Kernohan, Lochhead, and Trink. Furnaces. 
33,472. Dec. 7. (U.S., 8.12,21.) 

Lewis. Production of catalytic agents. 

^Lloyd, Meldrums, Ltd., and Simon-Carves, Ltd. 
Apparatus for effecting intimate contact of gases 
and liquids. 33,532. Dec. 8. 

Lumibre. Capillary process for exchange of 
liquids in chemical processes, dyeing, etc. 

Dec. 6. (Fr., 7.12.21.) , 

Pickford. Recovery of volatile liquids, solvents, 
etc. 32,700. Nov. 30. 

Russell. 33,262. See XVII. , n i, 

Hoc. Gen d’Evaporation Prcc. Prache et BouilKm. 
Apparatus for Seating solnU from ^T^d* 
3^362 and ^,4iipDec. 6 and 7. (Fr., 20.12.21 
and 24.1.23.) 

Complete SpEcii'iCATiorrs Accepted. 

22,062 (1921). Wake. RoUry apparatus for dry- 
ing calcining ores, low-temperature distillatiog, 
etc.’ (189,1^ Dec. 6. 

23,035 (1921). ReHis Heat Treating Co. Cmcihles. 

^j[,n^|acturing C». 

fcSfA Dee. 18^ 


_it|bn, exc^ .9l[..lW*a8siiiiii 

, J“d this qtttejfe’ ife i WM Whed 

■■•iwK (n • barium solnt iolHj^ ™ ' 

‘n“ot" pfs^ible bruil^ sol^Htiesrf silver asl 
barium chroiiates afh very Bear, followuj 

is given as a volumetric nfet^i^eSOTiatmg lead; 

exS^ of chromate is a(^de4iK_3te|B|£*femJl?^'' 
silver nitrate is then,aHMff*3Pe>wffilW H AOT~a:l' 
chromate is detejmrv^ec. ol ' 

j^,ooliy*w*2Tn)ickson and Mann, and Ihomto 
Apparatus for wet separation of granular materia] 
(189,407.) Dec. 6.A ♦ ~ ^ ' ' 

25,050 (1922). Klug. ,Apparatas for separatii 
suspended particles from gases. (188,310.) Dec, 

II— FUEL; GAS; MINERAL OILS AS 
WAXES; DESTRUCTIVE DISTILLATION; 

HEATING; LIGHTING. 
Applications. 

Asiatic Petroleum Co., and Mnrshnll. 32,961 

Atkinson. Combustion of fuel. 33,039. Dec, i 
Caldcr and Lennox. Treatment of oil-gas resi 
dnnis. 32,414. Nov. 27. 

Caldwell. 32,428. Seel. -R-. . ' 

Coley. Gn.s raannfacture. 33,432. Dec, 
Coppee et Cic. Coal-washing apparatus, 33,701 
Dec. 9. (Belg., 9.12.21.) , ^ 

Dobson, and Sugdeu and Co. Regenentii 
furnaces for gns production etc. 32,926. Dec. 2, 
Dubois, Du Boistesselin, Hertenbein, Tabb, at 
Varnier. Agglomeration of powdered fuel et 
33,3,35. Dec. 6. (Fr., 12.5.22.) 

Gill. Furnaces, gas-producers, etc. 33,311. Dec 
Heyl. Oil shale. .33,572. Dec. 8. 

Heyl Desulphurising oils. 33,5(3. Dec. S, 
Hirchberg. Treatment of hydrocarbou ol 
33,074. Dec. 4. 

Hutchins. Retorts for distilling carbonates 
materials etc. 32,525. Nov. 28. 

Jorgensen and others. 83, 113. lA. 

Koppers Co. Purification of gases. 6i,&. 
Nov. 27. (U.Sy 8.12.21.) 

Lilienroth. Production of gas. 32,612. Nov., 
(Sweden, 3.12.21.) c t q.i c 

Loy Pulverisiiig-apparatus for solid fuel. 3.',* 

Nov. 27. (Fr,, 6.12.21.) , , , 

Lymn. Utilising coking fuel in gas-produce 
33,563. Dec. 8. 

Moore. 32,88(. See \ II. , 

Reynard, Tapping, and Thornley. DistillatiM 
coal. 32,989 and 33, .579. Dec 2 and 8 

Soc. de Recherches et ' 

Purifying ground combustible. 33,bUi . Det. 
(Fr., '28.1.22.) 
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14,005 and 1L725 (1921). Helps. Mainifaci 

°^i»^90 R^fern (Stuart). Gas-produc 

^^1»’,5^'^ (lOTl). Terrell, and Monarch Mjin 
Ltd. Light-giving bodies for incandescent li„ 
(189,492.) Dec. 13. 

22,062 (1921). Wake. See I. 

22,271 a921). Marks (Hoover Co.)., Coii^ 
of high boiling point hydrorarbon oils mto Ion 
ing point oils. (189,21)0.) Dec. 6- , t 

■ i2!M)7vR^^^(1921). broadbridge, Edser and t 

ley. Productio^ of coal briquettes. (l> 2 , 

^?2,5M (1921). 'Broadhridge, Ei^er, and Bea 

Production <rf coke. (189,606.) \ pee 

2SR80 ( 1981 ). Bradley. Fueil. (189,olo ) 

gtyaus. Fractionation oi P 

,*r'(^I), 941. 2729, and 
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SOCIETY OF CHEMICAL INDUSTRY. 

,E1B!3'Y-FIRST annual meeting in GLASGOW. 


Xbe annual meeting held in Glasgow from July 
4 to 111 1^> rewmbled that held in the same city 
^actly twelve years pfeviouriy in that on both 
occasions a distinguished chemist from North 
America occupied the presidential chair; Prof. 
Ira ^msen enjoyed that honour in 1910 and Prof. 
R. F. Rattan in 1932. Since the former year, 
however) the thoughts of home chemists have been 
.widened by an ever-growing recognition of the 
importance of the Anglo-Saxon condominium, and 
it is not too much to say that the extremely cordial 
welcome accorded to Rr. Ruttan was not only an 
ixpression of good will and appreciation of his hi gh 
personal qualities and attainments, but an acknow. 
ledgment of the fact that he represents one of the 
larliest and greatest of the nations constituting 
he British Commonwealth. The ovation which was 
;ivcn Dr. Ruttan when he was entertained by the 
Kindon Section at Oddenino^s Restaurant on 
une 26, and which was repeated at the dinner 
nd meeting in the Hotel Cecil on June 28, reached 
fitting cUmax when he took the chair at the 
nnual General Meeting held in the fine hall of 
be Institution of Rngineera and Shipbuilders on 
'uly 4 in Glasgow. 

In addition to Dr. Rattan, Dr. £!lwood Hendrick, 
New York, the envoy o( the American Section, 
Reived a very cordial welcome, and the entire 
proceedings were graced by the presence of a 
Iiumber of foreign guests, among whom were noted 
fc>l. W. R. Lang, or the University of Toronto, Mr. 
. E. Cornell, Montreal, Prof. L. F. Goodwin, of 
Jueen’s University, Kingston, Mr, A, Lucas, 
iirector of the Government La^ratory, Cairo, 
iessrs. H. Wigglesworth and J, V, N. Dorr, New 
ork, Mr. A, E. Gibbs, Philadelphia, Mr, H. A. 
^alt, Ohio, Messrs. W. J, Craig and A. G. Byard, 
worn Spain, and Mr. J, H. Marshall, from Switzer- 
vnd. The attendance of home members was 
uoroughly representative, and the crowded meet- 
afforded evidence, if such were needed, that 
le Society has lost none of its popularity and in- 
ncnce among chemists or their half-brothers, the 
Kiemical engineers, and among those who walk in 
“leir wake. 

Parti^Iarly noteworthy features of the meeting 
the President’s address, the inaugural 
^?™®****1 Lecture, and the Conference of 
/ Y“®niical Engineering Group. The numerous 
J - *^**®t*o*^® *ad other diversions proved 
•ceedingly popular and the whole programme, 
'ta m its conception and execution, reflected 
credit upon the Committee 
the Glasgow and West of Scotland Section, 
Young, technical chemist 
Uassel Cyanide Co., Ltd., and its hon, 
J* A. Cranston, lecturer in 
chemistry in the Royal Technical 
Glasgow. It is difficult to bestow too 
J*Pou all those who were responsible 
V * “clp^ in the oi^anisation of the meet- 
President and Council, 
kb *** name of the entire membership. 
Qcerft their very great appreciation and 

B32 to assure them that ** GUagow, 

thft tiieir memories as one 

'erheld meeting that the. Swiety has 

> madA* espedal mention must 
of the generous hospitaRty, which was 


I 


offered with true Scottish geniality to members and 
guests including the ladies, by the Rt. Hon. the 
Lord Provost of Glasgow, Mr. Thomas Paxton, 
DL.D., who in several speeches showed that he 
fully appreciated the value and potentialities of 
chemical science and industry; the Corporation of 
Glasgow; the Governors and . Staff of the Royal 
Technical College; the directors of Nobel inda»> 
^lea. Ltd.; the Clyde Navigation Trustees; 
Council of the Institution of Engineers and Ship- 
builders, for the use of its fine building; David 
Perry, Esq., a former Lord Provost; the directors 
of Provincial Ginema^raph Theatres, Ltd.; and 
a number of private individuals whose generosity 
contributed materially to the great success of the 
meeting. Nor must we forget to mention the very 
useful Handbook, edited by Dr. Cranston for the 
Iiocal Executjve Committee, which contained not 
only the detailed programme and all the necessary 
information concerning the city and neigbbour- 
ho^, but a valuable account of the chemical and 
allied industries of Glasgow and the West of 
Scotland from the pen of Mr. W. H. Coleman. 

Annual General Meeting. 

As the full report of the proceedings of the annual 
general meeting appears, by traditional right, in 
the Transactions (this issue pp. 209 — 219), a snort 
summary will suffice in this place. 

“i^e civic welcome extended by the Lord Provoet 
and the President’s reply were models of terse and 
apt expression ; the Report of the Council was token 
as read and adopted unanimously on the motion of 
Mr. Young, seconded by Mr. Grant Hooper; and 
the Hon. Treasurer’s report, which disclosed a very 
favourable financial position but a prospect of 
diminished revenue, owing to the prolonged indus- 
trial depression, was also well received. The con- 
gratulations to Mr. E. V. Evans were voiced by Dr. 
S. Miall and Mr. F. H. Carr. The nominations of 
the Council for the election of president and vice- 
presidents were approved unanimously, and the 
ballot for the election of members of Council resulted 
in the filling of the four vacancies by Mr. J. H. 
Young, Dr. A. Holt, of Liverpool, Mr. W. A. 
Williams, of Edinburgh, and Prof. W. R. 
Hodgkinsoo, of London. 

Presuiential Address. 

Dr. Ruttan prefaced his address with an expres- 
sion of thanks for the honour conferred upon the 
Canadian Sections by his election to the presidency, 
and laid stress on the go^ results which had fol- 
lowed the holding of last year’s annual meeting in 
Canada. After a short reference to the inter- 
national organisation of science, he approached the 
main topic of his address, the organisation and 
development of scientific and industrial research. 
Beginning with the establishment of the parent 
nation’s Advisory Council in 1915, he traced the 
various movements which had developed in Aus- 
tralia, South Africa. New Zealand, India, and 
Canada. The remainder of the addre^ was devoted 
to a discussion of the fundamental problems con- 
nected with this branch of national acUvity, such 
as the nature and permanency of State-aid, the 
functions of central institutions, and Ums leapecative 
spheres of action of research associations and uni- 
versities. In Dr. Ruttan’s view, research in both 
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pure and applied science should become one <d the 
accepted responsibilities of the State, a^id the neoes*- 
sary financial support should be giTen with the same 
degree of certainty, permanency, and freedom from 
politics that is accorded other enterprises of a vital 
national character. On the motion of Dr. £. F. 
Armstrong, presidentp^Iect, a very hearty vote of 
thanks was accorded to Dr. Ruttan for his valuable 
address (c/. pp. 211 — 218 t of this issue), whi^ will 
undoubtedly be widely read by all interested in. this 
important subject. 

After the meeting luncheon was served to over 
300 members and guests in the Grosvenor 
Restaurant by invitation of the Glasgow Section. 
Mr. J. H. Young presided and made an excellent 
speech <if welcome^ to which Dr. Rattan replied. 
Similar but more informal lunchecms were held on 
the two following days, at one of which Sir David 
Maoalister, Principal of Glasgow University, was 
the chief speaker. 

In the afternoon of the first day members and 
guests attended a garden par^ at The Knowe, 
Pollchdciields, by invitation of David Perry, ESsq., 
the attractions including a band, Highland danc^, 
bagpipes and other purely Scottish delights. The 
same evening the I^rd Provost and mag^istrates 
€ii Glasgow entertained the Society at a reception 
in the palatial Municipal Buildings. After intro- 
ductory speechee by the IxMrd Provost, Dr. Ruttan 
and Mr. J. H. Young, the guests separated, 
according to age and inclination, into two groups, 
one engaging in the dances in tbe Banqueting Hall 
and the other listening to a concert of really excel- 
lent vocal music, given by the Glasgow Select Choir, 
and conducted by Mr. Herbert G. Cross. 

MESSEL MEMORIAL LECTURE. 

On the morning of July 5, Prof. Henry E. Arm- 
strong delivered the inaugural lecture devoted to 
the memory of the late Dr. Rndolph Messel. The 
President, having explained the nature of the be- 
quest to tbo Society, presented to tbe lecturer tbe 
memorial medal, whicn has been deseed by tbe 
well-known artist, Mr. £. Gillick. Sir William Pope 
referred to Dr. Messel as a pioneer in technical 
chemistry, and to Prof. Armstrong as a pioneer 
in technical education who had done probably more 
than any other to improve the quality of science 
teaching in this country. 

Tbe lecture, entitled ** Rhapsodies culled from 
the llionic Epos, including a discussion tbe con- 
ditions determinative of Chenucal Interchange,’’ 
proved of absorbing interest; it covered, directly 
and incidentally, a wide range of topics, and 
was composed in that incisive, perspicuous and 
literary style of which the author is a master. 
Iconoclastic and constructive, retrospective and 
prospective^ satirical and appreciative, the lec- 
turer earned his large sudienoe with him and 
well achieved the edi^id certi he had in view, 
namely, to lay a foundation and set an eumple. 
To equal a predecessor, it has been said, one 
must have twice his worth; succeeding Messel 
lecturers will need far more. As the lecture is 
long and will Portly be printed in the Trans- 
actions, it is not proposed to desecrate it by pre- 
senting it here in abstract form ; it must sa&se to 
state that it consisted mainly of a record of the 
life, work and character of the Society’s generous 
benefactor and the lecturer’s intimate friend, azid 
critical but constructive dissertations on chemical 
action, cataly^, and sulphuric acid. That those 
who were not present may glean some crumbs 
which fell from the rostrum, we append a few of 
the sorter ’’rhapsodies” as tampl^ of the rest, 
and assure them that had t^y heard tbe applause 
with which the vote of thanks, proposed Prof. 


G... G. Henderson, was received, they would stare 
with the writer the view that only one opinion was 
possible concerning tbe success of the First Messel 
Memorial Lecture. 

Messel was the first to give platinum full Iq. 
dustrial use; this was his great achievement! 

A man of astounding vigour and full of fediug’ 
he burnt the candle at both ends and all over its 
surface. 

Platinum may well become the bond of union 
between the sexes. . . . Gold has led woman ttk 
minister to man in the past; why not platinum 
in the future, especially as our gold is now reduced 
to paper which cannot be worn with effect as 
jewellery ? 

To save tho world from a Russian fate, science 
must be made as constructively effective in com- 
manding human nature as it has been hitherto in 
hurrying the nations to their ultimate destruction. 

The chemist alone, through his thiomc influence 
has made the Northcliffe press possible, the de! 
struction of forests certain. 

The pages of our chemical journals are full of 
careless writing — of careless writing duo to care- 
less thinking. 

Everything seems to be now a sort-of-a-kind-of 
what it used to be; canned goods have captured 
the world and impudent advertisement counteracts 
conscience. 

We must never forget that the laboratory worker 
is an artist and that, as a rule, practice comes 
first; so-called theory is usually brought to tbe aid 
of practice, in justification of its acts. 

All single things dealt with by tbe chemist are 
chemicals. A chemical can only be defined as a 
maWial which can take part in a chemical ebange; 
combustion undeniably involves chemical change; 
oxygen is a chemical. Who manufactured oxygenP 
We can only say — It is 1 

Don’t let us think of Lavoisier merely as a man 
who heated mercury in air and lost his bead; 
think of him as the pioneer who not only sought 
to put system into the sonk of chemists but also 
tipped their tongues with harmony. 

Every text-book lies in tiling the student that 
hsrdrogen and oxygen interact to form water. 

There is nothing dogmatic in the assertion that 
all chemical change is an electrochemical, i.e., an 
electrolytic, process. 

Altars have been set up everywhere for the 
worship of a narrow doctrine mislabelled Physical 
Chemistry ; the chief ikon has been St. Arrhenms, 
a divinity of Scandinavian origin; Teutonic priests, 
tbe Ostwalds ... 

A horrible pedantic jargon has been piled ^ 
around ethylic aceto-acetate and other conipouncs 
which can lead a double life, beginning with tne 
word “ tautomer ism ” : an unnecessary invention. 

Hydrogen-ion-concentration is pure t 

chord that cannot be struck upon “the Ijre 
language clear.” 

Following tho lecture, Mr. dsmc 

took the chair and Dr. J. W. McDavid 
on ” A Rapid and Accurate Method for the . 
tion of Storage Tanks.” The principle ctM» 
method ie that water flowing .through a 
orifice under a constant head gives a cons ^ 
of flow. By calibrating the 
porticoiar noasle, the rate of flow wn be d ^ 
aocuratelF, so that by obaorTmg the ^ 
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"The Visoomty of Cellulose m Cuprann" 
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u^/iroxide.” M»e author, using a modiflcation of 
S' method doTised by Gibson, Spencer, and M’Call 
rl C S 1930) ^8 found that the viscosity 

y ^e ’cellulose solution diminishes os the copper 
“ tent increases up to a certain limit, the concen- 
Tation of the cellulose and ammonia being kept 
nnstant: that the viscosity falls as the ooncentra- 
?? pf ammonia increases, when the concentration 
'^fthe cellulose and copper remain constant; but 
that the viscosity rises as the concentration of 
■fllulose increases, the concentration of copper and 
Mmonia being kept constant. The action of sodium 
I vdroxide on the viscosity of cellulose was studied at 
liMerent temperatures with varying concentrations, 
® j on the assumption of the presence of two cellu- 
loses of widely different viscosity, the reaction 
appeared to obey the monpmolecniar law No 
Zvr^dation products of cellulose were formed when 
the vSosity was lowered by the addition of N/30 
and N/lOO sodium chloride solutions at 100° C. A 
simple relationship was found for the action of air 
on cellulose dissolved in cupramrooninm hydroxide ; 
and the viscosity of the solution was reduced very 
ouickly and without formation of oxycellnlose by 
^ding sodium hypochlorite in alkaline solution. 

After lunch, members were privileged either to in- 
Boect the Dalroarnock Power Station, which supplied 
la^at year 151,688,636 B.O.T. units to private con- 
sumers, or the Provan Chemical Works, which is 
one of four plants owned by the Glasgow Corpora- 
tion for working up by-products of gas manufacture. 
The Provan Works is the largest and has been com- 
nletelv reorganised during the last two years under 
the direction of Mr. W. A. Walmsley, with the 
result that the City is now reaping a handsome profat 
from the diatillatien of tar and ammonia. A 
description of the works is given in Mr. Walmsley s 
paper read before the Chemical Engineering Group 




annual dinner. 


The annual dinner was held in the Grosvenor 
Restaurant on July 5, Dr. Rattan oreaiding oyer a 
very large company, which filled the largo dining 
hall to its capacity. Among the gueete were the 
Kt. Hon. the Lord Provost and Mra. Paxton, Sir 
John Reid, Sir John S. Samuel, Dr. EUwood 
Hendrick, and Dr. H. F. Siockdaie. 

After the loyal toasts had been honoured^ Dr. 
E. F. Armstrong, in proposing “ The Society,” 
said it had been stated in the Press, and particu- 
larly in Tht Timet, that we had no technujl 
ability in this country. In rising to propose the 
toast of the Society of Chemical Industry, he felt 
bound to refute wiw all the energy at his command 
the suggestion that we have not in this country 
technical ability and aptitude both to invent and to 
carry out commercial operations. He declar^ that 
we have in Great Britain aptitude and ability to 
carry out any process under the sun; that we do 
not want to import, introduce, smuggle or convey 
under any Act of Parliament, under any definition, 
with or without duty, any kind of foreign chemist, 
weign idea or foreign brains into this country. 
The trouble of chemists was that they did not 
advertise themselves, and if they would only adopt 
some of the usual methods of advertisement things 
Would bo very much better. ITie thing that had 
him in Glasgow was the very building 


to the Inntitution of En gineers ana 
ompbuilders, and he hoped they would all leave 
Wasgow with a row that they would leave no stone 
^turned until the chemical societies of this country 
nju such a building. He coupkd with the toast 
JO name of their Resident, Dr. Ruttan, whose 
had been sounded sufficiently already. 

JJr. Ruttan, responding to the toast, spoke of the 
wu? which Uie Council had carried on the 
rk during the year while he had been in Canada, 


and especially thanked Sir William Pope, who had 
acted as Chairman of Council during that period. 
The affairs of the Society were in a very flourishing 
condition, as were those of the five sections in 
Canada, where a General Council had been formed 
to keep these Sections in closer touch with each 
other. The result of the work of that General 
Council was that a meeting had recently been held 
in Ottawa at whiph some 100 members from all 
parto of Canada had attended. It was very impor- 
tant in the interests of the parent Society that this 
should be done. He read a letter of greeting from 
this General Council sent from this fi^rst meeting, 
and added that the relationship between the Sec- 
tions in Canada and the parent Society were very 
much those of the Overseas Dominions to the 
Mother Country, bound by bonds of affection but 
without a constitution, which made them loyal sup- 
porters of the parent Society in the one case and 
the Mother Country in the other. He expressed 
his complete agreement with what Dr. Armstrong 
had said regarding advertisement and bringing the 
claims of chemistry more prominently before the 
notice of the public, as only in that way would they 
be able to influence the legislature by bringing for- 
ward a strong body of public opinion. Time would 
not permit him to discuss many matters he would 
like to, but there was one point he would bring up. 
The suggestion he wished to make before leaving 
the chair was that renewed efforts should be made 
to emancipate the chemists of the universities of 
the Empire from the domination of German refer* 
ence books. This had every prospect of success at 
the previous meeting of the International Union of 
Pure and Applied Chemistry, but for some reason 
we in the Empire bad not taken a very active part 
in that very important undertaking, question 
had been asked, especially in America, Why dupli- 
cate these books of reference? The German books, 
although leaving much to be desired, were cheap 
and readily available. There were several reasons 
for this course of action. The domination by Ger- 
many of the reference shelves in the scientific 
libraries of the world had been an important f^tor 
in attracting graduate students to German univer- 
sities and thus inoculating to a certain extent the 
universities of the Empire with the German 
method. Many examples nad been quoWd^ especi- 
ally in chemistry, where the characteristic coau- 
vinism of the German editors had been so strong as 
not only to lessen their appreciation of the work of 
other nations, but also their accuracy in recording 
achievements of the “ Auslander.” That we sboula 
bo in possession of English summaries of the 
chemical literature of the last seven years at the 
earliest possible date was a matter of which the 
importance was fully appreciated, and no more 
opportune time to break with the tradition of view- 
ing diemistry “through German eyes” was likely 
to arise. The longer we waited the more difficult 
would be the task. Even if the German compendia 
were impairtial there would still remain the oblec- 
tion that, to younger chemists, at any rate, the 
habit of consulting German works of reference — in 
default of others — leads by mass suggestion to an 
appreciation of German effort in chemistry which 
was by no means warranted by the facto. More- 
over, ~tho German compendia were not impartial. 
The almost exclusive use of German compendia and 
monographs throughout the whole civilised world 
had given that country a world-wide influence and 
prestige out of all proportion to the value (ff its 
contributions to knowledge. He hoped that in 
future students in the Overseas Dominions ana the 
Mother Country would be encouraged to complete 
their studies in one or the other, and that the 
courses might be sufficiently attractive to ^draw 
students from England to complete their studies at 
the universities in the colonies. It must 1^ known 
1 throughout the Empire that British chemistry was 
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better than German chemistry. It mast be known would engage in the business ol chemistry. So Joj. 
throughout the Empire that there were greater M he can. offer or borrow money he is w^oome. This 

opportunities for gaining knowledge of chemistry in is because the need of chemical development is gQ 

Eti gland than there were in Germany. That being urgent for the welfare of every industrial nation 

the case, he felt sure that it would ^ possible to that we do not dare place hindrances ^ the way of 

establish within the Empire reciprocity between tbe it. The situation follows, however, that the busi. 

various universities which would enable us to main* neM ^lee the profession; rules it m ite own fiei 4 

tain the prestige of English chemistry and to This is not true of all chemical enterprises by anj 

increase very largely the number of men who were means, but it oocun so frequently that gross ignor. 

advancing in the hi^er branches of the science. anoe directs chemical practice^ that I venture to 

Sir William Pope, proposing ** The City of QIas- make this general statement ; in the United States 

gow,** spoke of the splendid hospitality which the the weakness of chemicid industry is not in the 
Society had received at the hands of the Corporation works, or in ^uipment, or in labour, or in engin^r. 

and of all those connected with the meeting in ing skill, or in the diemists themselves; it rests in 

Glasgow. i'he boards of directors of chemical establishmentfi 

The Lord Provost, replying, said the Corporation Corporations have unfortunate habit of what 
of Glasgow was always willing to welcome societies we call window-dressing, in which men who have 

such as this whose work so closely affected the achieved success in any walk of life are thought to 

health of large cities ; noz^e more so than the work assure it also in ohemical industry. Thus, a succeas- 

of chemists. Glasgow had a very dense population, fui banker, stockbroker, lumber merchant, mine 

and they wanted all the assistance they could get owner, and what-not are invited to join the board 

from the chemical societi^ and scientific research in the belief that the public will follow the miataken 

men to help them in their endeavour to make the ^ea that astuteness will conquer in spite of 

city more healthy. ignorance. 

Mr. W. J. U. Woolcock proposed ** The Honorary In no other great profession than ours does this 
Secretary ef the Glasgow ^tion,** and referred to situation exist. Imagine if you will a sick man 
the smooth manner in which ail the arrangements sending for a physician and demanding that he 

for the meeting had worked. punch a time clock coming and going, that he be 

Dr. J. A. Cranston acknowledged the toast and paid according to the time spent in reaching Ms 

said that everybody connected with the task had diagnosis; and that he prescribe treatment wholly 

done their share and that without that help the according to the patient’s whim and desire; or of a 

work could not have been done. client insisting that his counsellor at law shall con- 

Mr. E. V. EvaiM proposed ** The Glasgow Sec- etrue the law according to his wi^ and not as it is 

tk>n.” Mr. J. H. Young, reraonding, said that the written. 

members of the Section in Glasgow felt that they The control of chemistry by business has reached 
would like to see a definite step forward as the auch a pass that 1 have known a speculator in tba 

result of this meeting. They could not expect to industry to destroy the entire research organisation 

add many new membm at the present time owing of a great establishment engaged in the most diffi- 

to tbe trade depression, but a great deal of good cult and involved scientific processes, and to consult 

would be done if joint meetings with tbe sections of an excavation engineer for enlightenment as to how 

other societiee could be arranged. For instance. the works should be operated, 

the Glasgow Section of the Society of Chemical The future of the industrial nations rests with 
Industry might arrange to hold joint meetings with their chemists. According as they are more or less 

tbe Institute of Chemistry; and the same applied to men of wisdom and understanding, and above all 

Edinburgh, and tbe meetings might be held alter- things men of character, industry will flourish or 

nately in Glasgow and Edinburgh. This idea of fadeaway. We cannot ask for all of these standards 

joint nfeeetings might be pushed a great deal farther from the man who represents the investment of 

than it had been mtherto and should be applied to capital alone. 

sucb places as Liverpool and Manchester, and else- Now tbe last thing we want to do is to restrict 
where in tbe case of towns in clooe proximity. The the rights of property, or to destroy, initiatiye. But 
plan might be adopted in South Wales also, and in chemical industry is a professional institution, and 

that way mucdi gOM work remained to be done. it cannot flourish if it is iCTorantly dieted. 

Prof. Q. G. Henderson, who proposed tbe toast of Chemical vision and understanding are required of 

**Tbo Visitors,” coupled with it the name of Dr. it if it is to prosper. And the looting o-f corpora- 

Ellwood Hendrick, and also suggested that tele- tions by cutting off necessary expenditures for 

grams of greeting should be sent from tbe meeting research and technological development, the use of 

to the chemists Canada and the United States. such funds for dividends, or to make a brave sbow- 

Dr. EUwood Hendrick, in reply ^id : — ing for the market manipulation of shares, is so 

From across the deep waters I bring you greetings great an offence against the general welfare that no 

and the assurance of all good will and fraternity. I self-respecting chemist should countenance it or 

shall ask you to take this statement for granted endure participation in it. . 

and the message as delivered, because in addition Before anyone is admitted to the prnctiw or 
to the felicitations of ceremony and the message medicine, it is required of him that he make s 

from our hearts, I bring also a problem and seek solemn oath to devote himself to human welfare. A 

ite solution. ^ solemn oath of allegiance to the principles of rjgut 

In what follows I shall speak only of conditions j is required of eve^one who would practise at law. 
in the Unit^ States. Whether these obtain in At present, chemists pass examinations — and Joo' 

similar or in less measure here or elsewhere in for a job. This does not accord with the grea 

British posseesior^ you will know far better than I. obligations of our profession. Therefore, as a poss- 

Hie problem has to do with the great that lies hie means to secure a better status for the pr 

between the profession of chemistry and its business. fession of chemistry in ite own affairs, 

Ae corporations grow in magnitude, this gulf suggest that an Oath of Science be drawn a 

threatens to become even wider ; 5/ma since Mr. administered to everyone who 

Young touched upon the subject yesterday I venture chemical practice. He should bind himself on . 

the belief that you are not total strangers to it. to seek diligently the truth by the right 

We study long and ardently to attain proficiency tion of all facte, which alone leads to the 

in science and in its practice. On the other hand, abstain from all knavery under any and all ^ 

■no study, no prc^iency, no competency, and some- tions, and to address himself to the welra 

times not even character, is demanded of him who hiunanity, striving througjbout his days to see 
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M greater underBtaiLding and to bring about a 
* better, and more abundant life for all 

mankind. 

sources of enjoyment were provided for the 
morning of July 6. A large party accepted the 
jtation of the Clyde Navigation Trusteea and 
nade a Clyde Harbour on board a boat 

^ecially placed at its disposal; and the other 
s^nt an enjoyable morning in the Picture House, 
Sauchiehall Street, where, among more frivolous 
Pictures, they saw a film depicting the manufacture 
of robber goods, kindly lent by the North British 
Rubber Co., Ltd., and a second, lent by Messrs, 
rhanee and Hunt, Ltd., showing the mining of 
sulphur by the Texas Gulf Sulphur Co., U.S.A. A 
third filnii relating to the manufacture of newsprint 
iu Quebec, was unfortunately not available. 
CHEMICAL ENGINEERING GROUP. 


Among those to whom congratulations are due is 
the Committee of the Chemical Engineering Group 
for organising what proved to be the most sucoessful 
conference Tmich the Group has yet held. The 
subject discussed was Evaporation and Distillation 
and under this heading fhe following papers were 
read: — (1) “ Observations on the Design of Ammo- 
niacaULiquor Stills,** by Mr. P. Parrish; (2) “Tar 
Distillation,** by Mr. W. A. Walmsley; <3) “The 
General Problem of Evaporation,** by Prof. J. W. 
Hinchley; and (4) “The Historical Development ^f 
the Distillation of Glycerin,** by Mr. T. H. Gray. 
Hr. W. H. Coleman presided at the first session and 
Mr. J. Arthur Reavell, chairman of the Group, at 
the second. The discussions which followed the 
reading of the papers were bright and very useful 
to the technical men concerned ; and the attendance 
throughout was extremely good. Abstracts of the 
papers are appended: — 

AmmoniacaULiquor StUls, 

The present continuous columnar still for the 
distillation of gas liquor owes iU origin, to Savalle 
(1875), who was apparently intimately acquainted 
with the design and operation of the apparatus 
invented by A. Coffey in 1831 for producing in one 
operation a more concentrated spirit from alcoholic 
mashes. It is estimated that the quantity of 
ga« liquor produced and distilled in the United 
Kingdom is approximately 1250 million gallons of 
1*73 per cent, ammonia per year. The view is 
expressed that little advance has been made in the 
design of ammoniacaMiquor stills, largely because 
designers and manufacturers have concentrated 
their efforts on a circumscribed phase, viz., facility 
in removing the elements to admit of cleaning, and 
have to a large extent ignored, or overlooked, the 
question of operating costs and thermal efficiency, 
which are the major considerations. 

, The arrangements of gafi-Uquor stills are divided 
into three categories and the distinctive features of 
each are described and discussed . It is suggested that 
solutions of ammonia of such strengths as are typical 
w normal gas-liquor behave generally according to 
Henry’s law. (Jas laws, however, whilst allowing 
a ready interpretation of the conditions obtain- 
ing in the still, do not afford all the fundamentals 
necessary to design, and ^e view is expressed that 
it IB only by patient observation of details, such as 
can be obtsuned from practical working conditions, 
^at an advance in the design of the dements con- 
gas-Uquor stills can be made possible, 
two diagrams dealing with the thermal aspect of 
ga^hquor stills, as abating the manufacture of 
^iphate of ammonia, are furnished, and these give 
“^^^'i^^tion on a phase of the subject concerning 
„ .b singularly few data have hitherto been 

available. 

,®<>“diticn8 governing the water balance of a 
saturator are then dealt with. This subject is of 


interest owing to the introduction of washing pro- 
cesses for the production of neutral sulphate of 
ammonia. 

Several graphs, plotted from experimental data, 
are given to show: — (a) Liquor and gas concentra- 
tions at two rates of feed with identical steam con- 
sumption; (b) efficiency of a gas-liquor still from the 
standpoint of steam consumption; (c) relationship 
between the comjrasition of the liquor being dis- 
tilled and the distillate leaving the still ; and (d) in- 
trinsic capacity of astill for dealing with gas liquor 
of varying concentrations. 

The essential parts of a unit of plant for oon- 
tinuous distillation are described, and the following 
[Mints, among others, are considered: — (a) Gas- 
liquor storage tanks; (b) preheaters and coolers; 
(c) Devil-liquor storage tank; (d) constituent parts 
of gas-liquor stills ; (e) liming chambers ; and 
(f) seal pots. Many interesting emservations of con- 
siderable practical utility are made, including some 
relating to the starting and working of gas-liquor 
stills which should appeal to those who are respon- 
sible for their control and supervision. 

Finally, an indication is given of the direction in 
which still design and arrangement are likely to 
advance. It is suggested that the present arrange- 
ment of plant does not allow of maximum conserva- 
tion of the available heat, and that modification in 
this respect is essential. Designers must con- 
centrate their efforts on the evolution of the 
elements of a still which admit of optimum bubbling 
of an attenuated character^ together with maxi- 
mum impact of the respective bubbles so formed. 
Time contact between liquor and vapour must also 
be ensured to promote rapid distillation. Optimum 
bubbling is a function of a definite vapour velocity 
which differs in each compartment of the still. 
Instead of the perforations or serrations of the 
elements being uniform in size, as at present, they 
must be varied to suit the varying volumes 
obtaining. 

In the ensuing discussion Mr. Cooper expressed 
the opinion that a saving of more than 15 per cent, 
in the steam consumption of a still was not possible, 
and Dr. E. W. Smith discussed the effect of using 
an ammonia catch in reducing the cost of producing 
ammonium sulphate. Two forms of hoods were 
described by Mr. Itamsay Sibbald, who said he had 
used them to replace the serrated hood, which is 
sensitive to slope of the column. Professor Goodwin 
pointed out that depth of liquor on the trays had 
a certain bearing on the efi^iency, and that the 
presence of oil would greatly influence the ultimate 
contact between the steam and gas. Mr. Byard 
urged the use of superheated steam, and described 
its uses in a Continental works. Mr. Coleman, the 
chairman, in thanking Mr. Parrish for his paper, 
observed that this was the first paper in which the 
application of scientific principles to the design of 
ammonia-liquor stills had been fully studied. He 
also described the Mallet type of dissociator. Mr. 
Parrish gave a detailed reply. 

Tar BisfUiation. 

Of the types of tar produced in gaEhworks’ 
practice, that derived from coal carbonised in 
norizontal retorts is essentially a high-temperature 
tar, whilst tar produced in vertical retorts may 
bo regarded as a mixture of low-temperature and 
high-temperaturo tars. Low-temperature tars are 
essentially paraffinoid and high-temperature tars 
benzenoid in character. The tar acids extracted 
from the oils obtained by distilling “horizontal’* 
tar are main^ phenols and phenol homologues; 
those derived from “vertical” tar contain poly- 
hydric phenols showing great affinity for oxygen. 

The distillation of tar may be roughly divided 
into two parts : —(1) The primary or crude distilla- 
tion, which consists in evaporating from the tar a 
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certain amount of its yolatile matt^, condensins 
this volatile matter and separating it into fractions, 
leaving behind in the still a residue of pitch of good 
merchantable quality; and (2) refining o|>erati<mS) 
under which are included all subsequent operations, 
such as the extraction and refining of tar acids, 
benzols, naphthas, etc. 

The paper describes, with the aid of drawing, 
the lay-out the Glasgow Corporation’s Provan 
Chemical Works, and types of plant erected there 
for distilling tar and refining tar products, ^eee 
works were designed with a view to obtaining a 
straight fiow line through them, the waste mater> 
ials travelling to one end and the finished materials 
to the ot^r. The causticising portion of the 
carbolic-extraction plant is of interest in that the 
system is continuous. It comprises two Dorr 
reaction agitators and two Dorr thickeners, with 
Harding conical ball-mill, in which the lime is 
ground and slaked, end an Oliver continuous rotary 
filter for filtering the waste calcium carbonate 
sludge. There is also a Scott’s evaporator for 
concentrating the caustic soda. The stripping of 
naphthas from light oils is carried out in two 
Wilton oil-topping plants, each of 10,000 gallons 
capacity per day. Three types of column are des- 
cribed in the paper, viz., the column packed with 
I^ssing rings, the bubbler type of column, and the 
Kubierschky spraying column. 

The paper also describes an experiment on the 
continuous distillation of vertical-retort tar, 
carried out in two Wilton dehydration coils, with a 
final steaming still. The tar in the first coil was 
maintained at 170® C. and at a pressure of about 
30 lb, per sq. in. On releasing to atmospheric 
pressure, naphthas end water passed off as vapours 
to the condenser, and the residual tar was then 
pumped through the second coil, where the tem- 
perature and pressure were maintained at 3^® C. 
and 24 lb, per sq. in., respectively. On reducing to 
atmospheric pressure, mixed carbolic and heavy oils 
passed away as vapours to the condenser, and tbo 
residual tar was steamed with superheated steam 
in the final superheating still. The experiments 
showed that tar could be distilled continuously with 
production of a good medium soft pitch of 1^® F. 
twistpoint, even without the final steaming-still. 

In the ordinary method of distillation, the tar 
yielded approximately 57 per cent, of oils and 43 
per cent, of pitch. Under the conditions of the 
experiment, the yields were 73 per cent, of oib and 
27 per cent, of pitch. The increas^ quantity of 
oils and the reduced quantity of pitch show that 
considerable cracking bad taken place. The experi- 
ment, however, is not complete, as the oils produced 
have not yet been fully investigated. 

Questions were asked by Messrs. Nichols and 
Mavis regarding details in connexion with the 
works, and in the discussion which followed Mr. 
Maclaurin made a strong plea for the adoption of a 
better nomenclature of nigh- and low-temperature 
tars, suggesting that these should be divided into 
five grades, namely, high-temperatnre tars, semi- 
high-temperature tars, medium-temperature tars, 
semi-low-temperature tars, and low-temperature 
tars. Mr. Parrish believed the time of contact 
^tween the flue gases and the stills in the new plant 
was too short and advocated the spiral instead of 
the vertical form of flues. He also expressed a wish 
that Mr. Walmsley would carry out tests on the 
different types of columns which had been installed 
at the works. TTie Wilton still was discussed by 
Messrs. Cooper and Potter, the last-named speaker 
givln&a senes of interesting figures illustrating the 
running of this type of plant. Mr. Coleman men- 
tioned a series of experiments which he had car- 
ried out on pre-heaters, and suggested that a study 
of chimney losses would assist in economising in 
fuel. 


The General Froblem of Ewporation. 

Evaporatimi in the technical sense is synonymoijg 
with vaporisation, which may take place under tvo 
distinct conditions, viz., at or below the boilio^. 
point of the liquid evapH>rat^. The study of tke 
latter con<^tion has occupied the attention of 
physicists, meteorologists, physiologiste and others 
to an extraordinary extent for many years, but 
rarely has the work had any chemical-engineering 
asp^. Fifty years ago Stophan concluded thS 
the rate of evaporation was proportional to the 
linear dimensions of the surface, and assumed that 
in still air it was strictly propiortional to the differ, 
ence between the vapiour pressure of the liquid an<l 
the vapour pressure in the air ; these conclusions 
however, are of little use to the chexnh^l engineer. 

From a large number of experiments performed 
under laboratory and factory conditions, the rate 
of evaporation from a water surface is given by tie 
formula 


where W is the weight of water evaporated in kg. 
pier sq. metre per hour; v is the velocity of the current 
of air in metres per second j p« is the vapour pres- 
sure of the liquid in mm. of mercury; pi is the 
vapour pressure of the water vapour in air in the 
sajne units; and P is the barometric pressure. It is 
obvious that tlie formula should give satisfactory 
results with any solution, if the depression of the 
vapour pressure of the solution due to the presence 
of the salt be taken into account. As from i 
theoretical point of view the rate of evaporation in 
a still atmosphere should be proportional to the 
vapour-pressure differences, some explanation of 
the index is desirable. The explanation seems to be 
that absolutely still air is imnossible under the con- 
ditions, for moist air is lighter than dry air, &o 
that convection must be a normal accompaniment 
of evaporation. Again, when there is a difference 
of temperature between the liquid and the atmo- 
sphere, the convection effect is still more marked. 

The above formula may be applied to drying 
operations as well as to evaporation from crystallis- 
ing tanks and similar plant. Evaporation at the 
boiling-point brings forward a completely different 
set of conditions. 

The rate of heat transmission in evaporating 
plant depends on the temperature drop and the 
temperature level; the velocities of the liquid and 
steam over the heating surfaces ; the vi^osUy and 
density of the liquid; the resistance of the heating 
surfaces and any deposited scale; and the resistivity 
of the material of which the heating surfaces are 
made. There is little doubt that the rate of neat 
transmission is nearly proportional to the tempera- 
ture-drop, but since mechanical disturbance tak^ 
place in some relation to temperature-drop an 
temperature-level and ia limited by the design oi t 
plant, no mathematical equation can be 
except for a particular design. For any 
type of plant or at any particular 
level there is one temperature-drop at wmen 
heat transmission will be a maximum. 

All manufacturers know the value of . 

tion ” and the problem is approached 


jruuiviii lo jj 

several ways. Mechanical circulation pas 
adopt^ with highly beneficial results ;^it m n 

found that an improvement in * 


esuiva , lu 
heat transmiBSio” 


louna Tnac an impi-oveixiwui/ m 
resulta, if the circulation be improved by 'uc , ° 
the area of “down-comers,” by altering the J 
static head, or by other means. ia to b« 

The presence of solid matter in the liqu” 
evaporated is often beneficial in bmiting 
amount of scale-formation, but in ne^iy . _toe 
the problem of scale-formation is a P™biem 
chemist as well as for the chemical engines . 
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H will be realked 'Uiat owing to the high latent 
heat of steam the cost of eraporating water is ver^ 
hisb unlees steps be taken to recover the heat dissi« 
Dated in the steam. By using this steam in a 
gecond apparatus working at a lower temperature 
Ind pressure, and so on, one obtains the well-known 
fivstem of “multiple evaporation.’* 

^Another methoa of recovering the latent heat of 
the evaporated steam has been brought to some 
practical success recently. By compressing the 
evaporated steam its temperature may be raised so 
that it can be use^ again as heating steam in the 
evaporator. This is equivalent to making the heat- 
ins surface of the apparatus the condenser for the 
evaporated steam. Siemens tried this plan in 1863, 
hut on account of the low efficiency of compressors 
in his day the experiment was a failure. A ** heat 
pomp ” enables one to obtain by a single evaporat- 
ing apparatus the same efficiency as ts obtained with 
a triple- or quadruple-effect evaporator. 

All those who contributed to the discussion, viz., 
Prof. Goodwin and Messrs. Parrish, Pooley, 
Malpass, and Alliott. considered that the paper 
offered considerable food for thought. The ques- 
tion of frothing was raised and several interesting 
euggestions were made regarding its prevention 
and elimination. Several speakers were of the 
opinion that the heat pump had to be viewed from 
a commercial as well as a scientific standpoint, and 
that it was not a sound economical proposition. 


SUtory of Glycerin Distillation. 

Starting with a reference to Scheele's “sweet 
principle of fata ” (1779). obtained by digesting 
lead oxide with olive oil, the author alluded briefly 
to Cap’s process (1830-^0), and also to that of 
Tilghraann (1850), who passed an emulsion of fat 
and steam through iron or copper pipes at 600^ F. 
G. F. Wilson, of Price’s Candle Co., made the first 
notable advance, in 1854, by actually distilling 
candle-works’ “ sweet liquor,” using pre-heatcd 
copper stills of 10 — 30 cwt, capacity and air con- 
densers. Although this process was economically 
wasteful, owing to the high temperature used, it 
persisted unUl the introduction of modern steam- 
heated vacuum stills. 

After referring briefly to the patents of G. F, 
Wilson (1854). Wilson and Payne (1855) and E. T. 
Hughes (1859), the author described the process of 
F. J. O’Farrell (1881) as the next important 
advance. This inventor patented the use 
vacuum and pump for distilling crude soap-lye in 
steam at 200° C. The extension of the use of 
glycerin for blasting and in the arts led to consider- 
able activity in the design of apparatus and patents 
were issued to Clark (1881), G. Payne (1882), 
O’Farreli (1883), A. M. Clark (1884), and A. G. 
Brookes (1835); but the next notable advance was 
mado by the ^Igian Van Ruymbeke (1893), who 
patented the master idea of using a high-pressure 
steam coil for heating the still, Uius dispensing 
completely with direct fire beat. This, together 
with the use of expanded re-heated steam for the 
actual distillation, obviated to a great extent the 
decomposition of the glycerin. 

Scott’s patent (No. 15,159 of 1899) constitute 
the next step forward, and the author described in 
h j modification of the original plant which 
he had used; together with some results obtained in 
Jarge^ale working. The plant patented by W. E. 

in 1906 (No. 24,100) was next described 
charac^rised as somewhat complicated, but 
gnomical in consumption of heat energy. Even 
mtricate and more economical was the plant 
which the main idea was to work 
one to six stills with one jet of steam (E.P. 
21 S58 of 1907, and No. 24,920 of 1913). 
latest devek^ment in glycerin-distillation is 

mained in the patent of the Socidte rran9aise 


dea Glycerines (No. 126,674 of 1919). The plant is 
designed to work without the use of free steam. 
Crude glycerin at 180° C. is passed in an atomised 
state by means of suitable jets from one vessel to 
another vessel or still of higher vacuum. Steam 
coils maintain the temperature at about 180° O., 
and condensers and pump are used as required. 

During the discussion, in which Prof. J. W. 
Hinchley and Messrs. Pooley, Parrish, and Hay- 
hurst took part, several important points, such as 
purity of yield, entrainment of impurities, points 
where losses occur, use of oil as heating medium, 
etc., were raised. In replying Mr. Gray stated 
that as his records had been destroyed by fire, it 
was impossible to give actual figures. 

Conversetzione at the Doyal Technical College. 

The social functions of the annual meeting were 
fittingly terminated on Friday evening, July 7, by 
a conversazione held in the Royal Technical College 
by invitation of the Glasgow Section. Prof. 
Thomas Gray briefly welcomed the guests in the 
Hall, and in speaking of the prominent share taken 
by the Section in the doings of the Society re- 
minded them that two former Presidents, Sir 
George Beiiby and Prof. G.G. Henderson, were mem-^ 
bers of that Section. Notwithstanding the attrac- 
tions of the dance, which commenced forthwith, a 
large proportion of the visitors made the tour of the 
building under the guidance of Student-Associates. 
There were two parties — one proceeded upwards to 
the fourth floor to attend the first experimental 
chemistry lecture and inspect the chemical labora- 
tories, and then to descend to other parts of the 
building, whilst the other visited the mechanical 
engineering laboratory in the basement to witness 
machine^ in motion, and then worked upwards so 
as to arrive at the fourth floor in time for the second 
experimental lecture. 

There were exhibits in the following Depart- 
ments: — Mechanical Engineering, Electric^ 
Engineering, Library, Natural Philosophy, Phar- 
macy and Materia Medica, Botany and i^cterio- 
li^y. Mining, Architecture and Building Construc- 
tion, Metallurgy, Geology, Textile Manufacture, 
Chemistry and Technical Chemistry. The latter 
part of the evening was devoted to dancing and 
social intercourse. 

Excursions. 

No visit to Glasgow would be complete without a 
trip to the historic Loch Jx)inond, and eo on Friday, 
July 7, a special train conveyed a very large party 
of members and ladies to Balloch, where they em- 
barked on a steamer which took them to the bead 
of Loch Lomond and back to Tarbet. Lunch and 
te.'i were served on board, and a stay was made at 
Tarbet to give the party an opportunity to walk 
over to Loch Long. 

The Saturday was spent by 100 fortunate mem- 
bers at the Ardeer Works of Nobel Industries, Ltd. ; 
the special train left Glasgow at 9 a.m. and re- 
turned at 5 p.m. The visit was both enjoyable and 
instructive, and we hope to give an adequate 
account of it in a future issue. 

On Monday, July 10, there was an exettrsion to 
the Trossaebs. The party went by train to Aber- 
foyle, and thence by coach to the Trossachs Hotel, 
where lunch was served. A walk of about one mile 
brought the party to lioch Katrine pier, whetre 
members embarked for Stronachlacher. At this 
place coaches were taken to Inversnaid on Loch 
Lomond, and the return journey was made by boat 
to IJalloch, and by special train to Glasgow. The 
last day was spent in Edinburgh, where the Castle, 
the “ Royal Milo ” and other historic places were 
visited in the forenoon. Lunch was taken in the 
Caledonian Station Hotel, and in the afternoon the 
new chemical laboratories of the Universi ty were 
inspected by kind permission of Sir James Walker, 
and a visit was made to the Forth Bridge. 
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THE TRAINING OF THE CHEMICAL 
ENGINEER. 


On June 28, Dr. K, F. Kuttan was wekomed to [ 
this country at a dinner given by the Committees of 
the Chemical Engineering Group and the Chemical 
Industry Club in tbo Prince’s Hooin of the Hotel 
Cecil, London, and subsequently a meeting of the 
two oTganieations was held to hear his address on 
the training of the chemical engineer. Mr. 

J. Arthur Reavell presided over a very large 
attendance. As Dr. Ruttan’s address will be print^ 
in a later issue of this JournaL it will suffice in this 
place merely to indicate the nature of its oontenta. 

In a country like Canada, where ultimate success 
depended entirely upon the utilisation of vast 
natural resources, the type of man in greatest 
request was he who could adapt to prevailing con- 
ditions methods, principles and processes already 
known and well-tried elsewhere ; such a man was the 
chemical engineer and one of the pressing problems 
was to provide an adequate supply of chemical 
engineers to meet the present and the future 
demand. The chemisi and the engineer had been 
called respectively the physician and the surgeon 
of industry, each pkyiag nia allotted task m pro- 
moting industrial sctence, but the clainM of tee 
generS practitioner must not be overlooked; the 
chemical engineer must fce able both to diagno^ 
-with the deftness of the physician and remedy with 
the assurance of the surgeon. j -o -x* i. 

Attempts made in certain American and British 
universities to train the chemical en»neer by pro- 
viding the student with plant and demonstrating 
to him processes on a semi-large scale had not been 
successful, and in his opinion the best i^ans was 
that initiated at the Massachusetts Institute of 
Technology, which consisted, briefly, in a 4-yearB 
thorou^ grounding in the fundamental sciences, 
supplemented by a year’s practical training m one 
or more speciaUy selected and equipped stations. 
Such stations were situated near to large industrial 
centres and were provided with plant covering a 
wide of technical operations; and each unit 

was directed by a fully qualified lecturer expe- 
rienced in works’ practice and provided with a 
tec^ical library, together with a wealth of informa- ! 
tion available in the form of experience gained by 
specialists in working the various plants engaged 
in the industry. , , , . 

Dr. E. F. Armstrong said teat the ^erae out- 
lined by Dr. Ruttan was extremely interesting, 
but he had been taught from boyhood to doubt 
everything until he was convinced, and then to 
remain sceptical, llie great difficulty ley in teacl^ 
ing the student two great subjects — chemistry and 
engineering — concurrently. Five years* training 
would be insufficient to produce a man wbo would 
be fit to enter a works. The type of man most 
wanted in chemical industry was one who, above all 
else, had a good knowledge of chemistry, whose 
knowledge was absolutely up-to-date, and who knew 
how to search the latest literature for matter he did 
not know. Provided the aspirant had been well 
grounded in chemistry and physics, those in the 
factory could teach him all that was necessary to 
make him an efficient works’ chemist, particularly 
if he had a mechanical turn of mind. 

Piof. F. G. Donnan said that the most important 
desiderafum in chemical engineering was complete 
mastery over the all-important subjert of physics. 
Industrial chemistry was almost entirely 
As a professor he was inclined to agree with Dr. 
Armstrong that the universities were unable to turn 
out- fully-qualified chemical engineers. It was im- 
possible to erect f ull-sixed plant in our universities, 
and useless to demonstrate with miniature plant. 


Sir Robert Robertson thou^t that the American 
plan would be successful. At the beginning of 
war there was a great dearth of men able to work 
and design plant^ and although few were called upon 
to design, experience had shown how rapidly thoae 
who were well-trained in pure physics and chemistry 
were able to control. One defect in the schema 
was the omission of training in costing, pj. 
EUwood Hendrick exprdfe^ tne opinion that the 
most important factor leading to success in chemical 
engineering was the possessipn of inborn curiosity 
and personal inclination, and he described how at 
the Pratt Institute, Brooklyn, V.S.A., under Dr. 
Alien Rogers, erding^ industrial workers had been 
successfully traiii^ on lines which took advantage 
of those innate qhatitiM to-convert them into compe. 
tent. Works’ ^chemists; He hoped and anticipated 
t^at applied psytelicrfogy would be called in to aid 
in the selecium of .tbe right type of man. Mr. J. 
Mc^llop suggested . that no scheme of education 
was complete unless it included training tW 
would qualify the chemical engineer to occupy 
the highest position - in the works, viz., that of 
managing, director ; apd after Dr. Schack-Sommer 
had given his views, Dr. Ruttan expressed agree- 
ment with Prof. • Itonnan’s opinion that physics 
should be studied far a«ore than it had been in the 
past; organic chemistry should be made more 
quantitative, and some of the time now devoted to 
maUng preparations should be given to* the study 
of theoretical chemistry, and especially physical 
chemistry, a sound knowledge of which was of 
supreme importance to the chemical engineer. 


THE CHEMIC AL IN DUSTRY CLUB. 

A few weeks ago a meeting waa held at the 
Chemical Industry Club which may hare importaat 
results. 

The Club has been established in its present 
premises for nearly three years and has grown 
steadily, not only in numbers, hut also in its 
position relative to the general development of the 
profession and industry ef chemistry in this 
country. The strong desire for greater unity among 
the manifold interests of chemistry, which has 
shown itself in so many ways since the comraence- 
ment of the war, is as keen as ever, notwitnatanding 
the difficult period through which all have been 
passing. This desirable end is not easy to attain. 
In addition to the aocial side, there are other, and 
perhaps more important, sides upon which it is 
desired to bring chemists and those interret^ ip 
chemistry more closely into touch, and whilst toi« 
is recognised, it is being more and more strongy 
felt that the Chemical Industry CSub can provide 
at any rate a common meeting place where the otner 
questions can be freely discussed and from whicn, 
perhaps, they can bo developed. It has t 

taken time for this feeling to grow, but that « 
has grown is now generally reoogni^. , 

Some time ago the Federal Council for Pure and 
Applied Chemistry recognised the Club as an i 
portant factor in the general organisation o 
chemistry by inviting one of its nrimlier to j 

it offioiBlly upon the Council. It is well-known 
the Federal Council reprints all the . 

chemical interesta, and is the only birfy of ^ 
in the country. Its ohject is niiification of purp 
and development. At one of its recent ip 
it approved by resolution toe gi^ral i « 
developing the Club in the ‘“ter^ of “C 
fession and, at the invitation of tto Club, appo 
seven of its members to attend a tie 

seven representatives of the Club to di ^j^j, 
best means of extending its uae^pesa- * 
meeting which is referred to ahefe. . 
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The seven membeiB of the Federal Council who 
were appointed were Sir William Poipe, the chair- 
man pW. H. B. ArmatroM, Dr. P. E. Armstrong, 
S® ’Stephen Miall, Mr. W. J. D. Woolcock, Mr. 
K V. Brans, and Prof. J. S. Phillip. The members 
of the Club, who were appointed by the Executive 
rominittee, were Mr. A. G. Craig, the chairman, 
T)r w. B. Drmandy, Dr. 1^ B. Dehn, Dr. A. Rule, 
jlr T. Miller-Jones, Mr. W. Cullen, and Mr. H. E. 
(joley. Those fourteen gentlemen, with the single 
exception of Mr. Wooloock, who was unfortunately 
prevented from bein|g present by a previous apiwint- 
ment, dined together at the Club and after dinner 
discussed the subject in detail. -• 
li is inadvisable to enter into th* detaila of that 
discussion, which was very f rank, for to dA so would 
be to depart from the reragnised principle laid down 
for all Club meetings, via., not to give publicity to 
the views expressed.. The CSnb has always en- 
deavoured to promote frank expresaion of opinion, 
which is essential to its success.' Consequently, what 
was said at this very interesting gathering, and a 
good deal was said, will bo regarded merely as a ' 
necessary but confidential prelkninary to the results 
obtained. 

However, some facte ■ and figures were given in 
order to enable those presents* form their opinions, 
and these are Of general interest. It was stat^ 
that the number of members standingonthe books of 
*tte Club atthat moment was 727. Of these 456 were 
town members, 244 country members, and 27 foreign 
members. Although such a membership was regarded 
as indicating very great progress, it was felt that 
there were many more who might and should join, 
and that the total did not represent all the support 
the profession and industry generally could give to 
the Club. It is, perhaps, understandable that in 
the early days of the Club some should have doubted 
its usefulness and were therefore not disposed to 
support it, but that feeling is practically eliminated, 
and now that the Club is receiving support from 
so many leaders of the profession, there is no 
reason why it should not increase very materially 
both its membership and ite usefulness. 

financially the Club hae been a success. It has 
paid its way without asking for a single donation 
or calling upon its guarantors for one penny. It 
has succeed^ in accumulating sufficient funds to 
enable it to undertake necessary improvements, 
slowly, it is true, but surely. But it needs a little 
more support to enable it to provide some facilities 
, which are perhaps not absolutely necessary but are 
certainly very desirable. At the present rate of 
subscription, which is very low (£3 38. for town 
inemhers, £2 26. for country members, and £1 Is. 
for foreign members), each member contributes an 
average of about £2 I4s. to the Club’s income. The 
Pluses are sufficiently spacious to accommodate 
1000 members, and an increase to this figure is one 
of the immediate objecta in view. 

Such a gain in membership would increase the 
by about £700, and with this sum much 
tk" ni V increase the i^neral efficiency of 

At the same time it must bo remem- 
Wtefl that the present facilitiea are not by any 
cans limited to those aeea and enjoyed in the 
l-mb premises proper at No. 3, Whitehall Court. 

a members have the uao erf aaother dining room 
ini*** corridor, an exeallent lounge and draw- 
“8 room, aiffi bedroom aocommndation. 

(kn made clear at the meetiBg referred to that 
„ fPccc^b dub could serve as the nucleus of a 
aiwi* elaborate and imposing organisation, 
i^e dreams of many. But such growth 
was « ^ steady and sure. The ambition 

those who could claim the longest 
gr^test infinence in the pro- 
mn adviiuwl •-a -s-kwi- advised, a comtinua- 


tin ®^«8ed, and 
of the steady I ■ 


; which was now proceeding, 


weight of their influence in the 
effort. They thought that if the present policy of 
keeping the Club as chemically ^ect as poraible 
were continued an increasing number of profe»> 
sional men would apply for membership. 

Ana 80 , as the result of a very pleasant evening, 
it was decided to hold regular meetings of the 
ppre^ntatives present, with the object of gradually 
building up the Club on sound lines in the 
interest of the profession and industry of chemistry 
generally. The fourteen members named above 
have undertaken, with the consent of the two 
organisation^tbe Federal Council and the Club — 
to work individually and collectively to make the 
Club better known and greatly to increase its 
influence in uniting the separate chemical interests 
of the country into a concrete and powerful whole. 


STELLAR CHEMISTRY. 


H. DINGLE. 

The ficienoe of chemistry owes its origin and early 
development to the inspiration of one great idea. 
With a passion almost religious in its fervour, men 
consecrated their time, their thought, their energy 
— their whole lives, in short — to the search for the 
Philosopher’s Stone. Universal transmutation waa 
the goal of their ambition. We do not think much 
to-day of the Philosopher’s Stone. We look upon it 
as cbipaerical, unworthy of the serious attention of 
scientifle workers. Transmutation we know takes 
pls^ ; we have direct evidence of it ; but the 
Philc^pher’s Stone — that ia too much for our 
credulity. 

And yet, if we take the trouble to examine the 
grounds on which we reject it, we shall find our 
justification not a very easy thing to establish after 
all. Shall we say the idea is too fantastic, some- 
what too reminiscent of the Arabian Nights? It 
ill becomes us, in these days, to deny existence to 
the marvellous. Are not the Arabian Nights them- 
selves made to look commonplace P Pioneers of 
aeronautics have given us a carpet as magical as 
any conceived by the Eastern mind. Centuries ago 
a Greek Aladdin rubbed a rod of amber, and the 
genius of the rod now lights our cities, warms our 
homes, carries us to the ends of the earth, and 
executes our enemies. No; it is not on these 
grounds that we can reject the Philosopher’s Stone. 
Nor can we take refuge in the fundamental diversity 
of the chemical elements. That doctrine, from 
which the 19th century drew such nourishment, is 
barren for the 20th : the atom is no longer the 
ultimate particle of matter. We are forced, then, 
to the contention that there is no evidence for the 
^istence of a Philosopher’s Stone, that it diverges 
from the whole trend of modern tkought, and that 
it ia therefore intrinsically improbable. But can 
even this position be maintained? If we consider 
stellar spectra in relation to temperature, we find 
that the hotter the star the simpler the sp^trum, 
until at the highest temperature we obtain prac- 
tically nothing but the lines of hydrogen or helium. 
Is it, then, not reasonable to argue that in tempera- 
ture we have the true Philosopher’s Stone, convert- 
ing all things — not, indeed, to gold, but to the 
infinitely more precious substance, hydrogen? 
Whatever 'may be said on this point— ^nd we idiall 
return to it later — ^therc is no doubt that if a 
modern chemist devoted his attention to the pro- 
duction of extremely high temperaturee, wim a 
view to the transmutation of every element 
into hydrogen, he would be regarded, not as a 
fanatic, but as one engaged on a problem of the 
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utmost importsnoe «nd pertinence. It nroiiid be 
strange indeed if chemistary, after abandoning the 
idea that retarded its progrees for so long, were 
led by the onward march of progress back to that 
idea again. • , . . 

Stellar chemistry has, indeed, a wonderfm tale 
to tell. It was in 1869 that the researches of Kirch- 
hoff and Boneen, on the absorption of light ^ 
luminous gases and vapours, showed for the firy 
time how the solar spectrum was to bo interpret^. 
With that discovery a new era was open^ in the 
annals of science, no less fundamental and^ infinitely 
farther reaching, both in space and in time, than 
the simultaneous anmnincement by Darwin of the 
doctrine of biological evolution. Everyone now 
knows how the twin sciences of astrochemistry and 
astrophysics arose. The spectra of terrMtrial 
eourcea of light were, broadly speaking, of two 
kinds, depending on the physical state of tho 
luminous body. A glowing solid or liquid gave rise 
to a bright continuous spectrum. An incandescent 
vapour produced a spectrum consistin^g of bright 
lines or bands on a dark background. The fact that 
the latter type of spectrum was characteristic ot the 
chemical nature of ita source suggested a means of 
analysis far more convenient than the standard 
reaction methods, and one which could be applmd 
to substances at any distance from the expeniMnter 
so long as they were in the gaseous form and sent 
out sufficient light. The stars— and, in ^rticnlar, 
the sun— were at temperatures incompatible with 
any condition hut a gaseous one, and it would seem, 
therefore, that their composition wuld be deter- 
mined. But there was a serious difeulty, in that 
the solar sp^rum was of a kind quite unlike that 
of a luminous body on the earth. It consisted of a 
continuous spectrum, cross^ by a large numMr of 
dark lines and bands. What wm te ^ 
this? Kirchhoff and Bunsen solved the problem 
by showing that the dark lin^ were pr^uc.^ by 
absorption, and not by emission, of light. They 
found that if a glowing gas were placed in the 
path of a beam of Tight from a hotter source, giving 
a continuous spectrum, the gas would 
the beam just those “ wave lengt^, or »^tri3™ 
Unee, which by itself it would emit. The resnltiiy 
snectrum would have a continuous background, 
crossed by dark lines in positions ^rreaponding te 
the emission lines of the interposed gas, and would 
therefore serve the same purpose, so far as chemic^ 
analysis was concerned, as the emission spectrum 

**^T^ Waning of the eolar speetTOm was at once 
made clear. The sun consisted of a central 
giving a continuous spectrum, and an outer 
tnvelope of cooler vapours, whose chemical com pi^ 
sition could be aacertained by romparing the dark 
lines of the solar spectrum with the emiMiou huM 
of various substances produced terrestrially. It was 


with chemistry. Indeed, chemistry took prece. 
dence, for whereas dynamics was practically 
fined to the aolar system, chemist^ could extend it, 
labours into the whole of the visible universe, Bj 
far the most striking fact of stellar chemistry j, 
the discovery that the universe throughout consist, 
of practically the same elements as those witii 
which we are familiar pn the earth. The lines in 
stellar and nebular spectra which have not yet been 
identified are extremely few, and there is strong 
probability that their number will be still fnrthei 
reduced. Not only is this true of our own stell,, 
system, but the spiral nebulm, which are bcliev^ 
by many astronomers to be distinct universes, alw 
show lines' which we can match in terrestrial labora- 
tories. "When we consider the enormous extent of 
space covered by modem observa^piw, and the 
extreme diversity of the physical conditions existing 
in the different bodies examined, we cannot but 
realise that there must be some deep significancs in 
this remhrkable fact. Does it mean that the whole 
of the physical universe arose from a common 
origin? Or is it that Nature is restricted in her 
operations, so that she cannot produce material 
existences of a different type from those of which 
the earth is composed? At present we cannot 
j decide between these alternatives. 

It is not surprising that, in their early enthnsiasm 
at the tremendous possibilities opeped np hy 
spectrum analysis, chemists should have entertained 
hopes which have not as yet, at any rate, been 
realised. Sober reflection shows us that the power 
of the spectroscope is limited in more than one 
direction. The spectrum tells us nothing, for 
example, of the chemical composition of the greater 
bulk of the sun and stars ; namely, the inner 
portions, which give rise to the continuous back- 
CTound of the spectra. "We only analyse the 
thin outer envelopes or atmospheres of thew bteies. 
Nor can we even he sure that our information there 
is complete. The hypothetical element, coronium, 
for instance, is represented in the solar spectrum 
only bv bright lines produced from the sun s corona 
during an eclipse, ft givte no absorption lines, and 
if we had no moon to shut out the body of the 
sun’s Kght, we might even now to 
existence. "Who can say what substances present la 
the stars may to hidden from us in the same way. 
Again, we know now that there is a very krge 
amount of dark matter in the nniverso 
regard to this, and to the composition of ml 
faint stars which onr large telescopes 
the spectroscope is silent. 

a me^ might bo found of analysing » ^tetaaa 
through Ueht reflected from itfl surfaw, and that n 
this way the planets could he 
the secret of thmr composition. But here a ^ 
hopes have met ’ hai 


•to DO aDSOrpWWU ^ 

always showing the dark lines in the 8“™® positions 
It appeared, therefore, that the conshtution of the 
«,n WM typical of that of most of the memtom of 
onr stellar system. Confirmation of this 
tion was obtained by placing the sht of ?P®J^ 
scope tangentially to the sun, m that only Wto li^ 
of tihe outer portions was analysed. T*'® ».P^*™“ 
obtained ahowed bright lines, “?«t of which were 
identical in position with some of the dark lines m 
the ordinary eolar spectrum. . • 

Thus, almost at a bound, chemistry became a 

coamical science. We “le tel w. to 

day, and it is perhaps a little difficult for "s te 
realise what must have been the emotions of fh^ 
before whose eyes the larger field was spread fo^e 
first time. Dynamics— which for so 
the sole guide to cosmogony — now shared the honour 


this way the uisneis couiu 

the secret of their composition. But here a ^ 
hopes have met with ” wes hnJ 

far as absorption by P nearesi 

lifted the veil a very little. to w. 

neighbour, the moon, is a complete »^'’®"?"to«i"« 
The fact is that the 8P®®fr®*®P®’ “‘I" .^red » 
its early affection on chemistry, has transier 

Javours^to physic. The otthe 

spectroscopy have ®"^ -°Li£lmentof 

p^ical characteristics and order “pledge d 

the stara. So intimate is pur V 

the processes taking place » I"™!®” ,,nl« bodiei 
it is probable that, even h^ hli® . rnrrespoo'l’ 
yielded only *P®®*™? intime^ 

ing to no known elements, we should 

have been able to analyse tTie spectra and tom 

as to the evolution of the Phy*'®al^univei^^ „ 
So far as chemistry is «>“®®™®^- 
possible that the recent progress ot as Cj — 
may throw some U^t on tKe *n.ber jl 


of the elementa. The study of A *“gn^tra can ^ 
stellar spectra has ^own ^® Ijn which tk* 

arranged in a continnoua sequence, m 
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transition througliout, from one end to the other, 
L perfectly gradual. The spectra of more than 
99 cent, of the stars examined are included in 
this and the few outetanding ones^ though 

of great Interest from a physical point of view, can 
be Ignored for our present purpose. The tempera- 
tures of the stars whose spectra are thus classified 
are also found to be in regular order. Thus, 
denoting arbitrarily-made divisions of the succession 
by the letters B, A, F, G, K, M, we find that, from 
the B to the M stars, the temperature falls con- 
tinuously. The characteristics of the various classes 
of spectra are as follows. In the very hottest stars 
__of which comparatively few exist, and which pre- 
cede the sequence we nave mentioned — we obtain 
bright lines of hydrogen and helium, together with 
evidence of an unknown substance. In the B stars 
hydrogen and helium are still predominant, but 
faint lines of other elements appear also. These 
are somewhat strengthened in the A stars, though 
the hydrogen lines still form by far the most con- 
spicuous feature. The hydrogen lines are consider- 
ably less predominant m the F stars, and the 
metallic lines are much stronger. The G stars, e.p., 
the sun, show the metals as conspicuously as they do 
hydrogen. The same tendency is continued in the 
K group, whilst in the M stars bands of compounds 
—particularly titanium oxide — make their appear- 
ance. We have thus a regular progression, with 
decreasing temperature, from a marked predomi- 
nance of the lightest elemerits to a more or less 
uniform distribution of a variety of substances. 

It is inevitably suggested by these facts that in the 
stars elements are being made or broken up. There 
is strong reason to believe that each star passes 
through the spectral sequence twice — first from M 
to B, and then back to M again. If, then^ we are 
to take the spectra at their surface value, it would 
seem that in the upward stage the elements are 
being broken up into lighter ones, and that re- 
combination takes place as the star descends the 
scale of temperature again. If this is so, a large 
amount of energy mu.st be released during the 
building-up process, and we could account very 
satisfactorily for the maintenance of the heat of 
some of the stars, such as the sun, in spite of the 
enormous amount of energy they radiate continu- 
ously into space. The hypobfiesis has obvious 
attractions. But we must remember that the 
ipectrum is not an infallible guide to the complete 
composition of its source. The fact that the 
spectrum of a star consists mainly of hydrogen do« 
not necessarily mean that the star itself is so con- 
stituted. In this connexion a suggestion recently 
advanced by Dr. Saha, of Calcutta, is of very great 
interest. 

The atom, as is well known, is now believed to 
consist of a central core of positive electricity, 
surrounded by an equivalent negative charge in the 
lorm of electrons, whose numt^r varies from ele- 
ment to element. The core practically determines 
too atomic weight, whilst the chemical and spectra! 
properties of the atom are due to the outer 
« ectrons. At high temperatures there is a tendency 
or an atom to become ionised, to lose one of 
s electrons, by the vigour of its collisions with 
atoms. When it does this its 
ig considerably modified and the substance 
fact, for spectroscopic purposes, a new 
At a still higher temperature another 
iL- become detached, and then virtually a 
u new element ia nroduoed, and so on. Now the 
lue to the neutral, singly- 
d, etc. atoms, tend to lie 
the ultra-violet region as the 
is increased. But, owing to 
shorter waves by the earth’s 
unable to obtain solar and 
a abort distance in the ultra- 


Tiolet. €k>iisequently, the spectrum of a star which 
•PP®**** to us to contain practically notlung but 
hydrogen, may actually contain lines, in the far 
nltra-vimet, due to a large number ^ ionised sub- 
stancee of which we can obtain no knowledge. 
Hydrogen, however, is not affected in this way to 
anything like the same extent as the heavier ele- 
ments, for, since it contains only one electron, it 
wonld, if it lost that, cease to be an element at all 
and would have no cnemical or spectral properties. 
At very high temperatures, therefore, the visible 
spectrum of a mixture of substances would appear 
to be dominated by hydrogen. On this view the 
spectral evidence of the absence of a substance from 
a star is not to be accepted as final. 

We are dealing here with problems very great 
difiScnlty. *The time has nob yet come when decisive 
answers can be given to them. Nevertheless, the 
rate of pre^ess during the last few years has been 
so rapid that it would be unwise to conclude too 
hastily that they are beyond solution. Chemistry 
has, at any rate, a new direction for its activities, 
and it is not improbable that in the stars it will 
find the answer to questions which, in the labora- 
tories of earth, could hardly have arisen. 


THE RECOVERY OF PRECIOUS 
METALS FROM PHOTOGRAPHIC 
AND OTHER TRADE-WASTE 
SOLUTIONS. 


E. GARDNER. 

Comparatively large quantities of silver, gold, 
and platinum are used in photography^ glass- 
silvering and chemical gilding, electroplating and 
other industries, but relatively very small amounts 
are recovered from spent solutions owing to 
ignorance of simple and cheap methods of recovery. 
In the first three trades mentioned abovo, over 
2 million ounces of silver nitrate, worth £200,000, 
is consumed yearly in Great Britain; of this 
amount more than three-quarters is used in photo- 
graphy and most of the silver content is lost 
irretrievably. 

Photography . — The spent solutions produced by 
the photographer comprise toning-baths, fixing- 
bathe, and various washing waters. Taking an 
averse print on self-toning paper, about 8d per 
cent, of the silver originally present goes into the 
preliminary wash-water and ^ing baths, 5 — 8 per 
cent., remains on the print, and the remainder 
passes away in the final washing. 

Of the methods of recovery recommended in text- 
books on photography, precipitation of silver from 
fixing-baths and wash waters by means of “ liver ctf 
sulphur ” does not produce a precipitate that settles 
well, and contamination with polysulphide, or any 
sulphides, is to be avoided where photographic 
materials are used. Precipitation gold frcmi 
toning-baths by ferrous sulphate is not satisfactory 
for cold and very dilute solutions, especially when 
thiocyanates are present; and there are much 
better reducing agents than ferrous oxalate for 
precipitating platinum. 

The method recommended by the writer is to 
collect all solutions in a wooden vessel and to pre- 
cipitate with clean scrap iron. Reduction is com- 
plete within 24 hours, beating is unnecessary^ and 
the precipitate settles very satisfactorily. Two 
wooden casks should be used for continuous photo- 
grapbio work, one being used for charging and 
precipitating while the precipitate » settling in. the 
other. The clear liquid is siphoned off. 
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■ At the yearly dean-up the precipitate is passed 
with water through a coarse sdeye (6 holes to tto 
linear inch) to separate undiasolTed iron, draioM 
on a calico filter, washed with hot water, placed 
witii the clolii in an enamel dkh, and dried nt a 
gentle heat. The precipitate should not be dr^ 
completely otherwise it may ignite spontaneou«y. 

It consists of impure metallio silver and poesibly 
gold and platinum, and is technically temed 
“foots,” an Anglo-Saxon word meaning the dregs 
or lees settling from a liquor. The operatran of 
obtaining the precipitate may bo called footing. 

The precious metals on paper rattings, spoilrf 
prints, etc. may he recewa^sd by incinerating the 
material, if necessary after moistei^g with a wiu- 
tion of alkali nitrate, and adding it to the fating 
cask. Great care is required in burning ceUnloid 
fihns. Spoiled plates should be fixed, but nMatives 
are not worth stripping. Batches of spoiled emul- 
sion should bo liquefied in warm water and treated 
with scrap iron in a separate cask, as they are very 
rich in silver. It is rooommended that the collec^ 
precipitate sent direct to a refinery ; it is uselee 
to send dilute solutions to a refinery as the freight 
on these will leave no margin of profit. 

GlastSilvering and Chemical Gilding . — In this, 
the next target of the industrie using gold and 
silver compounds, the hulk of the metal is retained 
on the article manufactured and the solutions used 
are to a large extent self-precipitating. All apent 
solutions and ashes are put into the foots Imrrel, 
as described above, and preferably with the addition 
of a little sodium chloride. The ashes wiU include 
those of sawdust, which is, or ought to bo placed 
wherever solutions containing precious metals may 
drop or be spilt, as well ae those of old poUshing 
cloths, aprons and leathers. It should be noted that 
sawdust saturated with silver nitrate is very in- 
flammable when dry. Handwash is collected in 
a separate vessel in which it is iwt n^ssary to 
use iron for precipitation, and settling can 
be facilitated by adding a very little lime. 
At the clean-up the rate of filtration can be 
accelerated by mixing some coarse sawdust with ; 
the precipitate. The wtele is then dried, burned, ' 
and the aaheWcoUected. Gold and edver stains on 
the hands can be readily removed wiA a very dilute 
solution of potassium cyanide, to which a few drops 
of hydrogen-peroxide solution have been added, and 
these washings can bo put in the foots barrel. 
Finally, the foots barrel, after it has been in use 
for several years, should be burned and the ashes 

collected. ™ i x 

Gilding and Electroplating.— The electropla^ 
has as a rule some knowledge of chemical manipula- 
tion and facilities for heating batches of liquor, 
the recovery of precious metals from cyanide batM, 
many text-books recommend the addition of mm- 
CKut acid to decompose half the cyanide, and so 
precipitate the insolublo gold or silver cyanide. 
This method is to bo condemned as very dangerous 
owing to the evolution of hydrogen cyanide. It 
is true that the recovery is fairly complete with 
silver, but the clear acid liquor has to be trea^ 
Bubs^uently with scrap iron in the case of gold. 
Another method recommended is to evaporate the 
bath to dryness and to fuse the residue in a crucible ; 
this is impracticable in many workshops. _ A 
more oonveniMit method is to heat these solotions 
with sine dust with frequent stirring, when a conw 
plete aHhough dow precipitation is, obtoin^, A 
very rough test to ascertain if precipitation 
plete is to ocidify a sample of liquid with hydro- 
chloric ; absence of precipitate indicates com- 
plete precipitation of the precions metols. 

iJl neutral or slightly acid silver solutions, other 
than i^anide, shonld be acidifi^ and prempi^t^ 
as ohl^de. DesUverising acid , or ‘ stnpping 
solution must, if necessary, be diluted before pre- 


cipitation, and the filtrate obtained muBt te 
neutralised or further diluted before passing to 
the drain. The precipitated chlorides may 
drained and sent to the refiner, or recced to 
metallic silver with scrap iron. 

Solutions from platinum-plating, wluch often 
contain much phosphate, can be prMipi^ted nitb 
ainc dust, but complete reduction is diflacult. 
some workshops electrolytic reduction, using aa 
insoluble anode, is carried out and found satis- 
factory. .... . - • . 

Filtration of Precrpitates.-^A few inwructions oa 
tbe making of square calico filters for these precipj. 
tates may be of use. ■. w v • 

A square wooden frame is made of such size that 
its corners will just rest on the edge of the deep 
circular vessel into which it is proposed to filter. 
The frame may be, for example, 14 m. square and 
3 in. deep and made of batten 1 in. thick, thus 
leaving an inner opening of 12 in. square. 



From a piece of new, closely woven calico, wash«d 
to remove dressing and dried, cut an 
of 24 in. side, mark the middle of each side m 
tbe middle of each upper edge of the 
may be conveniently standing on the circular 
vessel (Fie 1). Taking the middle of each elm- 
edge in turn, and doubUng 1 in underneath to 
strengthen it, fasten it temporarily by iMans oj 
copper tacks to the midd^points, F, ”i “> ^ 

the upper edges of the frame, leaving the slaci 
of the cloth hanging inside. * from 

On the side AB, draw ^o 
its central tack, double * m as bo or 

and fasten it with a tack almost at the corner n, 
repeat this with the oGier half of the 
towards corner A. ^rn tto frame round and 
similarly with side CD. These ^o side . 
finished and are represented in the 'I'®®”? ' 
un^ed cloth taken from the frame hy the 

* Takiiw sido*BO, hold the doth-^ge *" JjtJj 
at a l^nt B. (Fig. 2), 65 in. from the e nW 
tack, double I in. uqdemeath aa hef®"’ ® 
raise it from tho frame, ^int B. 

fold neatly along the line EP. 
exactly down to the corner B of ‘ran ^ 
fasten it there with a tack ; treat the atmilar p 
O,, D,, and A, in the same way. - , ,, -emilit 
The doth ought ihw to fmm a 
inverted pyramid inside the frame, «iU 

adTustment must « tke 

conaiat of one layer of doth, but undern 
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Mr. Alfred Howard, director of Howards and 
Sons, Ltd., said Uiat nk firm had been mannta^ 
turing borio acid for more than 40 years and that 
over 90 per cent, of the production, which was all 
of B.P. quality, was sold to wholesale druggists; the 
raw material used — horaoite or oolemanite — wm 
purchased from Borax Consolidated, L^. “ 

not of B.P. standard, he regarded boric a<nd as a 
fine chemical because it requrrod much <»reful 
paration. Similar evidence was given by Mr. xi. 
Poole, whose firm manufactures boric acid for use 
as a food preservative. Mr. T. E. Lecher, director 
of Evans ^ns, Lescher and Webb, Ltd., ewd that 
hiiy company dealt in, but. did not manuf^ture, 
boric acid — chemically pure, pure B.P., and com- 
mercially pure. The last-named waa generally ot 
B.P. quah^y, but the purity waa not guaranteed. 
He regarded boric acid as a fine chemical became 
it was mainly used for medicinal and presc^ative 
purposes, and it had to ^ extremely pure. U such 
a<diemical were used mainly for industrial pnrposre 
he would regard it as a heavy chemiealj but he 
would still consider borio acid a ^e chemical even 
if 50 per cent, of the production were used m 

industi^. , ^ . « i_ j 

Mr. B. D. Jones, secretary of Burton, Baker and 
Oo., said that his firm used annually 800 tons of 
boric acid for food preservation, all of which was 
purchased from Borax Consolidated, Ltd., and 
F. Dickens, of Darton, Gibbs and Co., antiseptic 
surgical dressing manufacturers, iu 

company used 50 tons per annum. Mr.P. A. W.Beli 
submittM results of analyses of eommercml borio 
acid showing the high degree of purity of this graoe, 
nearly all of which is apparently up to B.P. quali^. 
On this account he held boric acid to be a me 
chenrical. If pharmaceutical chemiCTls aM anti- 
septics were excluded from the list of fine chwni^s, 
practically only analytical reagents would be left in 
It. Mr. F. A. Hocking, pharmacist to the London 
Hospital, stated that that Medical Sch^l cOT»umed 
24 tons of borio acid yearly: and Mr. IMmund 
White, managing director of Hopkin and Williams, 
Ltd., cKpreased the view that boric acid was a 
typical fin© chemical. 

Mr H F. Johnaon, sales manager to Borax 
solidatod. Ltd., said that hie company controlled 
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acid imported into thU country came from Ita^, 
which provided about 11 per cent, of the -o*'"* • 
consumption. Of the bone acid consumed in the 
United Kingdom, 38-22 per cent, wae used m 
medicine and surgery, 34 per cent, for food pre- 
servatives, and 6-78 per cent, for bone nnt; but ot 
borax, 82 per cent, wae used for industrial purp^^ 
(pottery 25%, enamelling 14%, dyes 1 %, gja^ TvS/, 
metal indnstriee 3*6%, paint and varaisb \7v%f 
and starch 10%). His finn controUed 85 per cent, 
of the sa^ of boric acid in this countiy, and all ot 
it» was up to the old B.P. standard. Much more of 
the acid manufactured here was used for pharma- 
ceutics than for industrial purposes. A Ifttw from 
the witness to the lairderello Co., written in Octo^r 
last, was then produced, in which he stated that the 
principal nee was for industrial purposes, and that 
its importation should he free. The report of we 
directors of his company for 1921 was (juoted to the 
effect that the medicinal uses of boric acid were 
ancillary to its industrial uses, and it was^s^tw 
that the company had lodged a remplaint with tM 
Board of Trade asking that borio acid ho reroovM 
from the 11^ as it was in no sense a fiim chemical. 
The witness explained that at that time he was 
importing borio acid, and that the complaint had 
been dispatcl^ without proper consuKat^ 
with his technical colleagne, who had riterwards 
objected. Subsequently pressure was brought to bear 


by the manufacturers in this country, and the com. 
plaint was withdrawn. The industrial uses of borio 
acid in thia country were — pottery S"/, enamelling 
0-42, glaas 3-65, and tannery 4-84 perrent. rwpeo. 
tively of the total consumption. Of borax and 
boric acid combined about 60 per cent, was used 
for industrial purposes. 

The process of manufacture in Ihw country ^^8 
then described in eamera by Mr. H. Derring, works 
manager and chief chemist to Joseph Townsend and 
Cki., Ltd., of Port Bunder, Glasgow. Dr. H. Bas. 
sett, professor of chemistry in University College^ 
Beading, supported the view that the process con. 
ducted in this country was a nne-chemical pr^s 
because its conduct involv^ continuons, sldlled 
chemical supervision. In his view boric acid waa 
a fine chemical because of the complexity of tko 
process of manufacture: because the bulk of it 
was used for purposes which demanded very great 
purity, and most of these purposes were real 
chemical purposes, its uses in pharmacy and as an 
antiseptic being based on its chemical activity. Hii 
views on the general question of what is a fine 
chemical had been arrived at since the Act was 
passed, and he had followed with much interest the 
reports of the discussions which had been held hj 
Sections of the Society of Chemical Industry. H( 
did not think that references to trade catalogues 
threw much light upon the subject. 

In his final speech Sir A. Coleto said that thi 
complaint concerned only a fraction (one-fifth ii 
1920) of the borio acid consumed in this country 
The object of the Act was to safeguard home indus 
trie*, and over 80 per cent, of the consumption wai 
made here by a process which differed entirely fron 
the Italian process, and which required continnal 
skilled chemical supervision, t,e., supervision which 
was not confined to analytical testa, but which in- 
volved the application «* the resu^ of such teata. 
Whereas aU the boric acid made her© was of B.P. 
quality, ihe Italian product waa not t»ted (or lead 
and arsenic. The witness who had spoken about the 
Italian process had not described it hut had only 
given some very inadequate details The Mtnre 
of the process used and the degree M punty ot tJ» 
product were very important considerations. 

Mr Swan objected that the Board of Trade had 
not called any witnesses to support Uie rententiona 
advanced in ita oounter-etatemOTt. On the 9 ”“*“ 
of skilled supervision to said that it appearm from 
the opponents’ statements that by increasing tM 
number of chemists employed in a works and mtnr 
ducing new complications into the process a 
chemical could be brou^t witein the category of 
fine chemicals. He toWthat there "as pmtu^y 
a complete parallel between this case and that (on 
cerning tartaric and citric acids (c/. J ’ je! 

The use of boric acid for preserving food 
garded by the trade » a co«nn«ncial Vf - 
fubstence h^always been regs^^ by it “8 
' chemical. The endenre on tl'at point re_ 

' uncontradicted, and there, to though , 

. ab^d decision, mgned on June 20, ran as 

> ^I°have said in previous cases thrt 
t sufiitance is not dutiable on „„dcr tha 

, country and that it become rfntiable under 

j Act in question only if ttore “ ” in tto 

9 doubt about its being covered by tto wor 

1 ^'xhe complainants base their s"'’- 

i inclusion of boramc acid ™ tto list ^ “ tjete 

stances upon trade usage. TW “9”^ . accepta"®* 
• has been such a general ] as ta os'" 

of boracic acid aa a irrele 

furtbqr coiisideritioii uniwoeiswj ' 
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kflracio acid as a lieavy chemical; three of them 
^ further and say that it has always been treated 
and regarded in the trade as a heavy chemical, 
iir Parry said the same thing. Mr. Johnson, the 
ales manager of Borax Consolidated, controls and 
Llls 85 per cent, of the boracic acid sold in this 
muntry. Surely he, if anyone, must be familiar 
^ith ie trade view. Until a few weeks ago, before 
ertain pressure was put upon him, his view was 
jiat boracic acid could in no sense be regarded 

a fine chemical. 

On the other hand, five or six witnesses wero 
ailed who expressed the opinion that boracic acid 
vas a fine chemical, but not one of them said that 
t had been so classified or treated by the trade. 

The witnesses for the complainants are supported 
)7 the evidence to be derived from trade journals, 
[t is, in my opinion, established that trade litera* 
ure’has consistently referred to boracic acid as a 
-leavy chemical. I am not forgetting that it 
ippears in lists of pharmaceutical chemicals, but 
that fact is almost colourless. 

Further, the report issued by the Department of 
Overseas Trade on the market for heavy chemicals 
in the Argentine Republic deals with boracic acid, 
as a heavy chemical. 

X am satisfied and find as a fact that boracic acid 
lias not been generally regarded as a fine chemical 
in the trade. The complainants further rely upon 
the following contentions : — 

(a) That the scale of manufacture is undoubtedly 
large for a fine cheimcal. This was emphasised by 
Borax Consolidated in their abandoned complaint. 

(b) That about one>fifth of the boracic acid oon- 
Burned in this country comes from Italy and that 
whatever may be said of the di^ulty of manufac- 
ture here the method of production there certainly 
does not tend to stamp boracic acid as a fine 
chemical. 

Although criticised at a later stage, the evidence 
of Mr. Funajoli was not seriously challenged in 
cross-examination. It certainly satisfied me that 
the production in likly is simple and does not re- 
quire that skill and expert supervision which is 
usually associated with nne-chemical production. 

Now, what is there to displace this strong priind 
facie case for establishing tnat boracic acid ought 
not to be included in the list as a fine chemical P 

The Board of Trade put in a counter-statement 
prepared with its usual care and lucidity. 

The ground relied upon as justifying the in- 
clusion of boracic acid in the List is that 80 per 
cent, of the total consumption in this country is 
absorbed for medicinal and surgical purposes and 
that a considerable quantity is used for food preser- 
ration purposes and only inaignifioant amounts in 
the industries. 

It is clear that the Board has been misinformed 
as to the facts. 

1 accept the evidence of Mr. Johnson that 43 


per cent, is used for medicinal and surgical pur- 
po^s, including lin^ 34 per cent, for food purposes, 
^ cent, for industrial purposes. Even 
these figures establish that over three-fourths of 
the consumption of boracic acid is for purposes 
^^Tiinng a high de^ee of purity. 

it ^tearing toe opponents relied also utoti 
. r® of manufactnre in England, contending 

Art ^ f®Quired that skilled supervision which is 
1 ^ indications that the product is a fine 

^ »I1 convinced by the 

that^?K^ Bassett certainly said 

1 ^P®*‘*fiions to prepare boracic acid were 
8UDPr?f^^ cmnplex and required very careful 
»hea askw what part of the 
was ^mplex he answered that one stage 
reasonably be called complex, the stage where 
was removed. Now, curiously miough, Mr. 


Derring, who actually supervises the manufacture, 
made light of that and said that the removal of 
arsenic was very simple. 

On this point of difificulty I cannot forget the 
firet complaint of Borax Consolidated. That com- 
that the method of production is one 
of the simplest operations and does not require 
chemical supervision. I cannot believe that steps 
such as the formulating and lodging of that com- 
plaint were taken without careful consideration. 
1 asked Mr. Johnson if he had made the complaint 
on his own authority. His answer was “ I did, and 
I did not.** I do not know what that means, hut 
he admitted that the managing director was con- 
sulted, and I do not believe that the statement did 
not represent the view of those responsible for it at 
the time. Having carefully considered the evidence 
given and bearing in mind the fact that difficulty 
of manufacture was not put forward by tbe Board 
of Trade in its statement and the attitude first 
taken up by Borax Consolidated, the conclusion I 
come to on the method of manufacture is that it 
does not help to weight the scales in favour of 
boracic acid being a fine chemical. 

There remains, however, the very formidable 
point I have indicated, viz., the fact that three- 
fourths of the consumption is for medicinal and food 
purpose demanding considerable purity as a matter 
of vital importance. Ought this to outweigh tbe 
trade classification or usage? I think not. If I 
could persuade myself that the attainment of the 
necessary purity required the skilled labour and con- 
stant supervision by trained chemists demanded by 
fine-chemical production I might take a different 
view. Dr. Bassett put the matter admirably, but 1 
am not persuaded as to the complexity of the opera- 
tion. He has not seen it, and I repeat it is curious 
that the complexity he singles out ^ould be de- 
scribed as simple by Mr. Derring. The complain- 
ants bad DO notice that the question of difficulty 
of production was to be raised. They came quite 
unprepared to deal with it. The opponents cannot 
therefore complain if the evidence they adduce is 
regarded somewhat critically. 

On the whole I think that boracic acid is not a 
fine chemical within the Act, but whether 1 am 
right or wrong about that, 1 am quite sati^ffied that 
the position of boracic acid is at least so doubtful 
that it ought not to be included in tbe list of 
dutiable substances and X award that it be 
removed. 


SCIENTIFIC GLASSWARE. 

In this case, Jules Lang & Co., represented by 
Mr. K. Swan, complained of the inclusion in the 
list of reagent bottles, hydrometer jars, cylindrical 
measures and conical measures (bell-shaped). Mr. 
Courtney Terrell appeared for the Board of Trade. 
The complaint was beard on May 29 and tbe 
Referee’s award is dated June 12. 

BIr. Swan aaked for a definition of the term 
“ scientific glassware '* ; did the word “ scientific ** 
apply to the mode of manufacture or to the use? 
Certain bottles and stoppered jars which were used 
by confectioners, etc. closely resembled laboratory 
ware and the Customs were levying duty upon 
them, although they were not intended for scien- 
tific use. He suggested that the appellation 
** resistant ’* might suffice to distinguish between 
the two classes. 

In giving evidence fcK* the complainant company, 
Mr. E. J. Parry d^ned scientific gl|is8ware as 
glassware which resisted sudden changps of tem- 
perature and the action of chemicals, or which was 
used primarily for carrying out a scientifie opera- 
tion. All the articles mentioned in the complaint 
were scientific glassware excepting cylindrical and 
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bell-shaped glass measures, but reagent bottles must 
consist of resistant glass and museum jars murt 
be made of very clear and resistant glass ^ 
provided with air-tight supers. Bush, 

mftn&gins director of Henry W. Bush A Co., Ltd., 
said that his firm imported reagent bottl^ and sold 
them to dealers who supplied them to laMr«oriM, 
and to pharmacists, etc. as “ shop rounds. Bottles 
consigned to him had been held up by the CustOTiM 
and ho had been fined for not declaring them. His 
chief business was graduating cylindrical measures 
imported from America. Belgium a^ Sw^en, and 
the degree of accuracy of the finished article was 
3 to 4 Mr cent. Mr. F. Lang, proprietor of Jul« 
Lang & Co., said that he had been fined by the 
Customs for importing, without declaring, stopiiered 
cylinders which were not made for scientific pnr- 
Mses; and stoppered white glass bottles, invoiced as 
reagent Bottles but not intended for use as snch, 
had been treated similarly. His firm had started 
the manufacture of scientific glassware in 1918, but 
had since given it up. 

Evidence for the Board of Trade was ^ven by 
Mr J H. Gardiner, technical director of James 
Powell A Sons, Whitefriars, Ltd., who explained 
that his firm had separate departments for manu- 
facturing domestic and scientific glassware, respw- 
tirely and that all the objects mentioned in the 
complaint were made by the scientific branch from 
special glass by process^ r^uiring care^ 
and accuracy. Mr. D. H. Baird, of Baird A Ta^ 
lock (London), Ltd., gave similar evidence. At toe 
instigation of the Government he had starts the 
manufacture of scientific glassware Duro 
during the war, hut had sold that part of lus busi- 
ness in 1920. The term “reagent” bottle connoted a 
specific quality of bottle. True reagent bottles could 
not be made in the same mould as ordinary TOttles ; 
they were practically lead-free, were resistant to 
the action of chemicals, and were provided with 
accurately-ground and numbered stoppers. Vendors 
of ordinary glass bottles did not use the term 
“ reagent bottles.” Sir Herbert Jackson said that 
he could not give a hard and fast definition of 
scientific glassware, hut any glassware tradiUonaily 
known as such, which had been made with great 
care, was of high quality and used for ^entific pur- 
poses was scientific glassware. “ Traditional^ used 
for scientific purposes ” was the essence of the des- 
cription. All glass apparatus made for laborato^ 
use, even for use in school laboratories, was scientific 
glassware. A reagent bottle must he made of clear 
glass, be accurately stoppered, be appropriately and 
properly annealed, and capable of witMtanding 
changes of temperature. He -would not specify 
freedom from lead, because some lead glasses were 
quite safe for laboratory use. 

The following is the text of the award: — - 

In my opinion the queslicm whether the descrip- 
tions complained of are properly included in toe . 
list of dutiable articles depends upon the meaning 
toe wo*^ used. I am satisfied that all the 
criptions complained of are properly included in the 
list provided that these descriptions are used 
strictly and within the limits which are defined in 
this award. Reagent bottles are properly in the 
list provided that by the expression “reagent 
bottle ” is meant a bottle which is reasonably fit for 
containing chemical reagents. The legal obligation 
implied on the sale of such bottles is that the bottle 
shall be reasonably fit for containing any ordinary 
reagent, not fit for just a few but fit for 
any chemical reagent, except p<wibly some excep- 
tional suUltance calling for exceptional 

qualities in ita cemtainer. This obligation means 
&at the bottle must be made of bard suitable glass 
free ^om lead. By “ free ” I mean iKintaining no 
^.more than such a trace as does not matter. The 


neck and stopper must be ground so as to make a 
perfectly air-tight joint. If a botole does not 
these requirements it is not suitable tor containing 
cbemical reagents, and is not scmntific glassware 
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I gather that the distinctive shapes of .^agei 
bottles have been copied and that the descriptio, 
has been applied to inferior bottles and that these 
practices have led to trouble with the Customs^ 
That trouble is not for mo to deal with. 

A hydrometer jar means a jar suitable for hydro, 
meter tests. It is of distinctive type, straight sided 
of circular or elliptical section and from six to ten 
inches high. The glass must he good and very cleat, 
The jar must he a very good cylinder and must be 
capable of standing rapid changes of temperature. 
Museum, jars, specimen jars and surgical jan.- 
It is very possible that there is a practical difficult; 
in the case of these jars because the customary shape 
and description have been horrowodl for all sorts of 
purposes which are not scientific and do not requite 
scientific glassware. Any jar which is suitable for 
containing and displa 3 ring scientific specimens, not 
just a few specimens, but any scientific specimen not 
calling for exceptional treatment is a museum or 
specimen jar. 

AH three jars require the same qualities, t.c., the; 
must have clear fronts so that there is no distortion 
caused by the glass. The edges must be ground vet; 
flat and true so that the glass plate laid on them 
will give an air-tight fit and prevent evaporation. 
The glass must be sufficiently well-made to prevent 
contamination of the liquid, if any, containing the 
specimen. „ . , 

Cylindrical measures (beU-snapea) ana conical 
measures.— I think that these measures are on the 
border line, and that the only articles of these dcs. 
criptions which can properly be considered as 
scientific glassware are measures which are in tact 
graduated with scientific accuracy. It is the correct 
graduation which, according to the evidence, makes 
them scientific glassware. 1 award that the descrip, 
tiona complained of are propedy included in the list 
if and when defined within the limits I have laid 
down. The complaint therefore fails. 


MEETINGS OF OTHER SOCIETIES 

SOCIETY OF GLASS TECHNOLOGY. 

At the meeting held in Sheffield on June 21, Prof 
W. E. S. Turner announced that the visit of t* 
American Ceramic Society to this country, wtica 
was fixed for September of this year, had been post- 
poned until 1923. It waa decided to renew tw 
invitatiou and to ask the Ceramic Society to join i» 
the invitation and the arrangements tor w 

"^r.”^. Amenomiya, a Japanese 
tribnted a paper on the devitrification £ 

the surface of sheet (window) daas by heat, in 
he stated that he ^ 
place at between 700® and 800° C. Mr. 
described an invertigation on f Seet- 

alumina in preventing the that 

^s during the drawing prooM. Lias 

the temperature of devitrification of “ , aud 

increased with increasing amounte 
that 5 per cent, of alumina caused ^hc 
temperature to rise by epproxiroately iw • 


emperature xo rise oj - , 

The swelling produc^V Lnten 

was discussed by Mr. L. E. Morton, w 
out that the subject L-ja ins^ 

facturers still measur^ out ‘ typio 

of weiring them, studios „ ,dd«i 

sands, he concluded that sand cont , . ? ^jold 
water would more than fill a * ss beinS** 

contain the same aand when dry, the esc 
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much as 12 or 15 per cent, of the total dry sand. 
The three sands seemed to swell to a maximum 
extent when about 6 or 6 per cent, of water was 

*^ 10*^0 short paper on the mixing of batch, Prof. 
Turner compared the efficiency of hand-mixing with 
machine-mixing. In three samples from a batch 
mixed by hand the maximum vanations were : sand 
44_77 per cent. ; lime 4'8 — 8'3 per cent. ; whereas 
ju a similar batch mixed mecnanically the sand 
raried from 69 to 73 TOr cent, and the lime from 
42 to 6’6 per cent. Machine-mixing, by giving a 
more regular batch, assisted melting and materially 
reduced the time required for producing good glass. 

THE FAB.ADAY SOCIETT. 

A meeting was held in the rooms of the Chemical 
Society, Burlington House, on June 26. Five 
papers were read; a sixth paper^ on the electrical 
conductivity of hydrochloric acid and potassium 
chloride in the presence of sucrose, being taken as 
read, as the author, Mr. A. J. Kioran, was absent. 

Prof. A. W. Porter and Mr. J. J. Hedges pre- 
sented a paper on the law of distribution of particles 
in colloidal suspensions, with special reference to 
Perrin’s investigations. Perrin has shown that, 
when particles are distributed in a dilute colloid 
Eolution, the law of distribution is the same as that 
of the distribution of the molecules in an atmosphere ; 
later, Burton show^ that this law does not hold for 
any considerable distance from the surface, and in 
the present paper the authors attempt to ascertain 
the actual distribution from the surface downwards. 
In the experiments a dilute solution of gamboge was 
employed and the particles were counted by means 
of a modified form of ultra-microscopo. Tbo results 
found can be fitted fairly closely to a curve having 
the equation ; — 

=Ky + A 


where n is the number of particles per c.c., y is the 
depth, and b, K, and A are constants. Although 
b may be wQside^ as representing the volume of 
a suspcQooid particle plus the ocean of second phase 
iurrounding it, and attached in some way to it, 
the authors consider it merely as an empirical 
constant. 

A paper describing the electrochemical effects pro- 
luced by superimpwing alternating currents upon 
iirect currents daring electrolysis was read by Mr. 
W. R. Cooper,^ who classifies the effects according 
*8 the alternating current is smaller than, equal to, 
3r greater than the direct current. In all three 
classes no great difference is found in the amount of 
popper deposited in an electrolytic cell when a low 
frequency alternating current is superimposed on the 
airect current, but an increase of current is obtained 
irrespective of the relative values. This effect does 
aot pass off as soon as the alternating current is 
switched off, but dies d6wn during a period which 
fnay last for several minutes. Microscopical ex- 
electrodes during electrolysis 
^wed the hydrogen bubbles clinging to the 
mw 6le<itr^es and the oxygen bubbles escaping 
easily. The most interesting observa- 
a made with high-frequency alternations was 
„ ^ ^ wire, just dipping into dilute acid, 

ttiwsa ^ c ^ 1 ® electrode, and a comparatively large 

foil as the other. Under certain 
finH + * l®^rg© bubble formed in the electrolyte 

electrode. This seemed to 
Been if audible diecharge, which could be 

vif ®^periment were earned out in the dark. 




Pr«f "m’ were carried out in the dark 

and Prof. E. E. Walker rea. 
lakint ^pansion and Shrinkage dnrinj 

•otaRfifn Potassium Carbonate.” A sample o 
later ®®''^Miate, whi^ had been, kept in i 
tor four or five years, was emptied int 


an earthenware jar. Five days later it had frac- 
tur^ the jar, and continued to expand after the 
walls had fallen away. About this time the heat of 
the laboratory was shut off, and three weeks later 
the salt tegau to shrink, and eventually contracted 
to tess than its original volume. Attempts were 
made to produce expansion in various modifications 
of potassium carbonate, but without success, though 
a possible explanation assumed the presence in the 
material of a sesquihydrate which expanded on 
conversion into the dihydrate. 

In a paper entitled “ The Powdering of Minerals 
by Decrepitation,” Prof. T. M. Lowry and Mr. L. P. 
McHatton described the decrepitation of barytes by 
heat and attributed it to the presence of occluded 
water. A semi-quantitative relationship was found 
between the water content of the barytes and the 
fineness of the powder produced. Quantitative ex- 
Mriments were also described on the relationship 
between the loss of weight and the fineness of the 
powder produced by the decrepitation of celestinc, 
croceite, and common salt. 

The last paper was on “ The Systems in which 
Metals Crystallise,” by Dr. J. L. Haughton and 
G* W. Ford. In most cases the system in 
which a metal crystallises depends on its position in 
the periodic table, and alloys that form a homo- 
geneous series of solid solutions right across the 
diagram crystallise in the same system. There does 
not appear to be any relationship between the 
changes which occur in the physical proi>ertie8 of 
metals at the melting-point and their crystalline 
habit, with the possible exception of the resistivity 
of the metals in the odd series of Group 5, 


PERSONALIA. 


Sir William J. Pope has been appointed president 
of the International Union for Pure and Applied 
Chemistry. 

Sir Humphrey Kolleston has been elected presi- 
dent of the Kdntgen Society for the session 1922-23. 

To Sir Hugald Clerk has been presented the Albert 
Medal of the Royal Society of Arts, in recognition 
of his important contributions to tno development 
of the internal-combustion engine. 

Dr. W. T. David, professor of engineering in 
the University College of South Wales, has been 
appointed to the chair of civil and mechanical 
engineering in the University of Leeds, in succes- 
sion to Prof. Goodman. 

Mr. D. A. Pritchard, until recently electro- 
chemical superintendent to the Unit^ Alkali Co. 
in Fngland, is now works manager of the Canadian 
Salt Co., Windsor, Ontario. Mr. W. Kynoch has 
been appointed superintendent of the Forests 
Products Laboratories, and Mr, R. E. Gilmore 
superintendent of the Fuel Testing Laboratories of 
the Canadian Department of Mines. 

Dr. F. G. Cottrell, lately head of the division of 
chemistry and chemical technology of the National 
Research Council, U.S.A., has been appointed 
director of the Fixed Nitrogen Research Laboratory 
of the Department of Agriculture. Dr. R. C. Tol- 
man, the present holder of this post, has been 
elected professor of physical chemistry and mathe- 
matical physics in the California Institute of Tech- 
nology at Pasadena. 

Other appointments announced in the United 
States are; — Dr. F. F. Renwick, director of the 
R^path Laboratory of the E. I. du Pont do 
Nemours Co. j Prof, G, A. Hulett, profes^r of 
physical chemistry in Princeton University, a 
member of the United States Academy of Science; 
Prof. J. M. ^11, head of the chemistry department 
in Uie University of North CarolinSx 
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Dr. Duparc, professor of chemistry in Geneva, 
has accepted the invitation of the Soviet Govwn- 
ment to organise the Russian piatinum industry i 
and Dr. H. von Euler-Cho^in, professor or 
chemistry in the Stockholm Hogskola/' has been 
appointed to a professorship in the University of 
Vienna, as from January 1, 1923. 

Prof. A. Sieverts, of Oreifswaid, has been called 
to the chair of inorganic chemistry in the Uni- 
versity of Frankfurt. Dr. Neuberg, director of the 
Kaiser-Wilhelm Biochemical Institute, has 
elected ordinary professor in the Berlin Azricnj- 
tural “ Hochschule.'' Prof. P. P. von Wcimarn 
has b^n appointed to the Imperial Institute for 
Technical Research, Ozaka, Japan, 'where he will 
equip a laboratory for research in colloid chemistry. 
• • * 

The deaths are announced of Jnlee Domergue, 
director of the Syndicat des Fabricants de Sucre do 
France since 1887; Thomas Gutter, who founded the 
beet-sugar industry in Utah and Idaho, XJ.S.A., 
aged 78 years* and Johann Pokorny, the sugar 
technologist, of Prague, at the age of 72 years. 

Prof. Otto Lehmann, the discoverer of liquid 
crystals, and professor of physics in the Technical 
“ Hochschule ” of Karlsruhe since 1889, died on 
June 20 at the age of 67 years. Other deaths 
announced from Germany are:— Dr. F. Voigt- 
lander, honorai^ professor in the University of 
Hamburg and director of the department of applied 
chemistry in the Research OlBce, Hamburg, aged 
60 years; and Dr. A. von Wacker, director and co- 
founder of the Dr. A. Wacker Gesellschaft fur 
Elektrochemische Industrie. 


NEWS AND NOTES. 


tmiTED STATES. 

Reported DidntegratiQn of Tungsten. — In a letter 
puhlmhed in a recent issue of Chemical and MetaU 
lurgical Engineering, Dr. G. L, Wendt replies to 
criticisms of the work by himself and C. E. Irion on 
the atomic disioteCTation of tungsten (cf. J., 1922, 
131 b). Dr, Wendt states that the only spectrum 
unmistakably shown by the gases produced hr the 
high-temperature explosion was that of helium. 
The background showed 'what seemed to he the 
banded spectrum of nitrogen, and the faint evidence 
of the strongest green line of mercury was pc^ibly 
due to the backward diffusion of mercury vapour 
from the exhaust pump. An average of sli^tly 
more than 1 c.c. of gas was produced ny exploding 
0*0005 mg. of wire, and as the gas would correspond 
if it is all helium, to nearly one-half the material 
of the wire, this should exclude th^ossibility that 
ases were adsorbed or occluded. The fact that no 
ydrogen lines were observed is of interest because 
the atomic weight of tungsten is an exact multiple 
of that of helium; and also because Sir E. Ruther- 
ford (PAif. 42, p. 809) produced hydrogen in 
small quantities from elements (B, N, P, Ns,P) 
whose atomic weights were not multiples of four, 
but not from elements with atomic weights that are 
multiples of the atomic weight of helium. An 
account of the work is to appear ia the Journal of 
the American Chemical Society. 

Recent Research Work eo Fertilisers, — Among the 
paper* read before 'the Division of Fertiliser 
Chemistry at the Spring Meeting of the American 
Chemical Society was one on the fertilising value 
of sulphur by Mr. L. S. Bushnell, who quoted the 
riMults of experiments to ehow that increased 
yields of from 50 to 1000 per cent, have been 
vbtained by using sulphur with alfalfa and other 


l^nly 15^ 


leguminous crops ; that soils cultivated for seyp- > 
years contain relatively less sulphur than corr 
spending virgin soils; and that the fertiligjn 
value of ammonium sulphate and acid phosphaf 
is sometimes due to their sulphur content and n t 
to that of nitrogen or phosphorus. 

M€s88rs. W. H. Waggaman and H. W. EasterwoM 
described experiments on the applicability of th 
furnace process for producing phosphoric acid 
run-of-mine phosphate. Much waste phosphate 
material, sufficiently rich in clay, can be hriquettJ 
after grinding to pass a lO-mesh sieve, 
methods of incorporating the necessary water 
described, an average of 10 per cent, of watfr 
being found satisfactory when the briquettes 
mad© undw a pressure of 2600 lb. per sq inch 
The possibility of using coal as a reducing agent 
in making such briquettes was favourably re- 
garded, and it was stated that furnace tests w^re 
to be made to determine the applicability of the 
furnace process of producing phosphoric acid to 
the Florida and Tennessee phosphates. 

Cyanamide used in certain fertiliser mixtures 
was stated by Mr. W. S. Landis to bo rapidly 
converted into urea or other salts, hut not into 
dicyanodiamide; when dicyanodiamide was inten- 
tionally add^ to them it disappeared on mixing. 

The fertilising value of wool-scouring wstes 
discussed by Dr. P. P. Veitch, who observed that 
the annual loss of this waste amounted to orer 
60,900 tons of fertiliser material containing the 
equivalent of 96,000 t. of kainit and 3600 t. &f 
tankage, ^ The 267,867 t. of unsconred wool used 
annually in the United States contains an average 
for all grades, of 4 per cent, of potash (K,0), 05 
per cent, of nitrogen, and 16 per cent, of greaw, 
both nitrogen and potash l^ing water-soluble. 
‘‘Base goods containing 6 per cent, of water- 
soluble potash and 6 per cent, of nitrogen, and in 
excellent mechanical condition for application to 
the soil, have been prepared from concentrated 
wool-scouring wastes, and it is hoped that this 
important source of fertilising material will sooa 
be available in large quantities. 

AUSTRALIA. 

Carbide Maanfactnre In Tasmania. — ^The Hydro- 
Electric Power and Metallurgical Co., which has 
recently changed its name to the “Carbide and 
Electro-Products, Ltd,” has decided to increase 
its power consumption from 3500 to 5000 electrical 
b.-p., so that the annual output of its carbide 
factory at Electrona, Hobart, will probably he 
raised by at least 1000 tons. In the interest of 
economy crude limestone from the company’s quarry 
at Nor’-West Bay is to be burnt on the spot instead 
of at th© carbide factory. — ilnd. Austr., Apr. 2i, 
1922.) 

Pottery Clay from Victoria , — ^An account of the 
examination of a sample of white clay froai ^ 
deposit near Bendigo, in the State of Victoria, ^ 
given in a recent issue of the Bulletin of the 
Imperial Institute (XIX, 4, 1921). Tho clay con- 
tained about 4 per cent, of gritty matter, wW 
bad to be removed by washing, and analysis of th^ 
washed material indioated that the conient 
alumina was too low, and that of other 
oxides and silica too high for the sample to ^ 
regarded as a chinpa-clay of first-class qunhty 
After washing, the clay would be suitable 1^ 
making white permeable pottery, which ca° ^ 
glased to yield a fine white earthenware. I* ^ **5 
suitable for making bard porcelain, but cobi 
probably be used in ccmjunction with suit#® 
felspatluc and siliceoua materials for 
“ semi-porcelain ” or impeEineable stoneware. * 
washed clay could be mixed with grog for ^ 
second-grade refractory bricks. 
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TRANCE. 

Indnstrial Notcp . — Chemical IndtLitry. — Accord- 
ing to the German Press the agreement that is 
r^orted to have been made between the Carman 
<jye trust and the Compagnie Nationale des 
Matieres OoloranteB et de Prodaita Chimiqnea and 
the negotiations between the German dye trust and 
the British Dyestuffs Corporation are the prelude 
to a vast international chemical combine to include 
Germany^ France, Great Britain and Italy. 

Ihere is a notable improvement in the demand 
for chemicals, especially for products such as acetic 
ai^ydride, acetone, etc. used in making non- 
inflammable acetyl-cellulose films. Various im- 
provements have been made in the methods of 
manufacturing cellulose p^roducbs; thus the “cello- 
phane” made by the Thaou-les-Voeges chemical 
factory is finding increasing use and a firm in Lyon 
is producing a new acetyl-cellulose silk which is 
clawed to be as strong and fiexible as natural silk 
hut more lustrous. The small demand for coal-tar 
products has led to a decline in prices, the quota- 
tion for benzene having fallen from 150 to 120 — 125 
franca per 100 kg. and for toluene from 210 — 215 
fr, to 190 — 200 fr. per 100 kg. Prices of paint pro- 
ducts and mineral solvents, however, are tenaing 
upwards, and carbon tetrachloride now stands 
20 fr. higher at 240 fr. per kg. It is expected that 
the price of zinc oxide will fall as the large new 
factory of the Societe Fran^aise du Zinc at the 
Etang de Berre is now in operation. The fertiliser 
season is now over and oraers for nitrate are not 
expected until the autumn. High prices, due to 
the heavy cost of transport, labour and sulphuric 
acid have greatly reduc^ the demand for super- 
phosphate; thus the French consumption has 
declined from 1,200,000 metric t. in 1914, to only 
660,000 t. in 1921, and the European consumption 
has fallen from 5 million t. in 1913 to 2 million t. 
in 1921. Despite the new reduction in the price of 
alcohol, the demand has not revived and stocks arc 
growing rapidly; State control is proving as great 
a hindrance to the alcohol industry as it has to that 
cf tobacco. The price per hectolitre of alcohol used 
in making products for the home market is 2^ fr. 
and in making products for export 180 to 200 fr., 
so that manufacturers of drugs and perfumes find 
difficulty in competing in the foreign market as 
there is no margin for reducing costs. 

GENERAL. 

A Green Photographic Sensitlser. — The assistance 
which photography can render the scientific in- 
vestigator has hitherto been somewhat limited by 
reason of the fact that quantitative measurements 
of the distribution of energy, even throughout the 
visible spectrum, have been vitiated by the well- 
known selective sensitiveness of photographic 
gelatino-bromide emulsions. The greatest defici- 
ency of sensitiveness, and moreover that which 
kas most effectively withstood all efforts to remove 
It, occurs in the green and greenish-yellow por- 
lons of the spectrum. The announcement of the 
w^overy of a new green senaiitser by Dr. W. H. 
Mills and Sir W, J. Pope in the May issue of the 
ourflol of the Chemical Society will therefore be 
X®, °^®d as a step towards the realisation of a 
Qiy panchromatic sensitive emulsion. The com- 
im ’ which the “ bathing ” action is claira^ 
to th sensitiveness extending almost 

dimethylaminostyrylpyridine 
{i.nir.Ir results from the condensation of 

hvHft • ™®^h*odide with dimetbylaminobenzalde- 
(lino solution, in the presence of piperi- 

® hours. Recrystallised from 
as briffDt red prisms 
and melting at 275^ C. 

« x* . aqueous solution constitutes 

i Bensitiaing hath. 



This is the first green sensitiser of which tho* 
^imtitution has been published; if its use do^ not 
lead to the formation of fog~an all too evident 
tendency of senaitising dyes— and if it can be 
sucoesafully applied in conjunction with the known 
red sensitisers, the science of photography, as well 
as the science which is anxious to employ photo- 
graphy more and more as its unbiassed “ eye,’* will 
be immensely richer for the discovery. 

Hops. — A series of papers published by A. Amos 
in the Journal of the Ministry of Agriculture con- 
tains some very useful information on the cultiva- 
tion of hops. The importance of adequate manuring 
is emphasised and schemes of typical manuring are 
given. The fourth paper (in the April issue) on 
commercial varieties of hops is of much interest 
to the brewer. The good and poor qualities of each 
variety are discussed. One of them (Tolhurst), 
which is evidently a favourite in some districts 
on account of its good cropping power, is of in- 
different quality from the brewer’s point of view, 
and its cultivation is to be discouraged. 

Research in the Brewing Industry. — The research 
scheme of the Institute of Brewing is under the 
control of a representative committee of brewery 
directors, brewers, and agricultural and brewing 
scientists. There is no director of research, but 
special sub-committees deal with various aspects 
of the work in hand. Problems relating to the raw 
material of the fermentation industry are being 
investigated on sound scientific lines. 

The latest report on the progress of the scheme 
has recently been issued by the Institute. The 
work of Mr. E. S. Salmon on the raising of new 
varieties of hops is described, and tests from the 
standpoint of yield, disease-resistance and brew- 
ing qualities of the hops are showing valuable 
results. The “ nettlehead ” disease, which has 
caused the loss of many promising varieties, is 
about to be investigated by Prof. V. H. Blackman: 
and manurial experiments have also Wn carried 
through. The drying of hops is receiving atten- 
tion. A description with illustrations is given of 
an experimental oast designed by Mr. A. H. 
Burgess. The oast is not intended to be a model 
commercial plant, but is constructed to keep the 
various factors concerned in the process of drying 
under strict control. Prof. F. L. Pyman is con- 
tinuing the difficult chemical investigation of the 
constituents of the hop upon which the preserva- 
tive qualities depend. 

The tainting of tho beer stored in casks made of 
American oak seems to be caused by something 
extracted from the wood by the beer. Prof. Groom 
reports that micro-organisms appear to play no 
direct part in it, nor does the trouble lie in an 
unsuitable method of cutting the staves and end 
piece.s. The possibility that there is some indirect 
relationship between the amount of starch in the 
oak and its suitability for cask-making is sug- 
gested and discussed. The time of felling the 
trees may also be of importance, and the help of 
the U.S. Forest Service in settling this point is 
being invited {cf. J,, 1921, 32 R, 256 R, 370 r: 1922, 
193 

The Ceramic Industry in China. — The Chinese 
ceramic industry has made little progress, despite 
its 2000 years of existence, and primitive kilns and 
methods are still used. Both the Government and 
the province of Eiangsi support a ceramic labora- 
tory, but apparently no attempt has been made to 
develop production on a large scale. Nevertheless, 
the exports of ceramic products greatly exceed the 
imports; in 1920, 16,402 short tons was exported 
and 13,027 t. import^. The chief centres of the 
porcelain industry are at King Teh Chen, south of 
toukiang, Te Hua, near Hing Wah, and Shekwan, 
near Canton. Important deposits of high-grade 
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l^olin are foBnd in eeverai localities but none is 
situated conTenientry for supplying foreim 
markets: probably better aitnat^ deposits could 
be found, ^ere are several undeveloped deposits 
in tbe province of Fukien, but the most promising 
is situated in tbe province of Kwantung, where 
there is no local industry but abundant labour. — 
(17.5. Com. ^ep., Apr. 10, 1922.) 

ExpMts el Minerals from Tnnls. — The quantities of 
mineraU exported from Tunis in 1921 as compared 
with 1913 (shown in parentheses) were as follows : — 
Phosphates, natural, 1,455,239 metric tons 
(1,984,000 t.); iron ore, 204,012 t. (694,200 t.); 
lead ore, 6997 t. (59,446 t.); zinc ore, 7812 t. 
(30,627 t.). Official statistics do not record an 
export of lead metal in 1913, but in 1921, 15,230 t. 
was shipped. Of the phosphate exported in 1921, 
France took 676,277 t., Italy 522,012 t.. Great 
Britain 84,377 t., and Belgium 72,565 t. The iron 
ore went chiefly to Great Britain, Germany and 
France, the lead to Spain and France, end the 
einc ore to Belgium and France. — (f7.S. Com. Sep., 
May 8, 1922.) 

Lead and Zinc in i92i. — The Imperial Mineral 
Resources Bureau has compiled the following 
advance statistics showing the world’s production, 
imports and exports, of lead and zinc during 
1921: — 


tXAB. 1921 





Lons tons. 

United Elnsdom 

Imports .. 

PtS and sheet . . 

152,602 



£xp(^ . . 

Pig lead 

11.098 

Kortheni 


Production 

lead 

17.686 

deds 


Bxporte . . 

Pig lead 

18,848 

UnloQ of 

Sooth 

Prcdoctloa 

Ore 

189 

Africa 


Importe . , 

Pig and sheet 

862 



Expotta . . 

Ore 

4 

South W. Africa 

Prodaction 

Copper and lead ore 

72,643 

Protectorate . . 

Exports . . 

Haw lead 

198 

Canada .. 


Prodoction 
Imports . . 

Beftncd lead 

Bars, sheets, pig and 

23,732 



block 

Pig lead and lead coo- 

492 

Exports . . 



talned in ore . . 

13,408 

Borma . . 


Production 

Lead 

26,000 

India 


Imports .. 

Lead ore 

102 



Pig lead . . 

311 



Exports . . 

Pig lead 

30,624 

AnstraiU 

• • 

PrMoctlon 

Lead contained In ore 
and conoBotrates 
Helloed metal prodaoed 

83,878 




ID Australia, abd metal 
In and in ore 

and concentrates ex- 
ported 

62,777 



Exports . . 

Pig lead and lead balUon 

33,749 



la ooncentrates and ores 

M4B 

Belgtom 


Imports . . 

L^sd 

16,384 


Exports . . 

Lead 

25,133 

Prance .. 


Imports , . 

Ore 

Pig lead, argentlferoas 

13,773 




and non-a^ntUerouB 

33,043 



Exports . . 

Ore 

Pig lead, aigeatlferpos 

3,685 




and noo-argeotlferous 

8,917 

Gennaay 


ProduetloQ 

Lead 

66,000 

Italy .. 


Prodnctlon 

Lead ore and argeoUfer- 



ooB lead ore . . 

Lead 

1! 


N<uway 


ImpfMts . . 

Grade lead 

124 

BqmU .. 


Frodneiion 

Lead-line or« 

3,710 

Spain 
Aifferia .. 


Froductloo 

Lead 

100,000 


Exports . , 

Ore 

11,237 

Tonlg .. 


Exports. . 

Ore 

5,901 



Metal 

14,986 

Hexioo . . 


Exports . . 

Metal 

&0.541 

United States . . 

Prodaction 

Primary domestic lead. . 

170,000 




Soft lead 

129,600 




Detfiveiised soft lead . , 

49,000 




SeOned lead from do- 
mestic oiea 

Smelted and refined from 

348,500 




foxeigB ore and bofllon 

44,600 




Total lead smelted or 





refined.. 

893,000 



Imports .. 

Antinionlsl lead 

Lead content of on and 

7,100 



ImUloa 

88,878 




Pig, bar and edd 

27,948 


^^Expe^U .. 

PIgandbat .. .. 

28AI6 


[July 13, 


tmc. 

TIaited ^inedom Piodattion Spdter .. . 

Impocte . . » . . 

XzpoitB . . Crnde sad msnnfsctiired 


Notibem Bho* 
de^ 

Union of South 
Africa 
Canada . . 


India .. 
AmtraUa 


PnMuctioik Ore 

Imports . . Unmanutaotored sine . . 

Production Smelter jcoductlon 

Imports . . Spelter 

Exports .. Ore 

Spelter .. 

Imports . . Spelter 

Exports.. Zinc or speltsr of all kinds 

Production In lead and sine con- 
centrates 

Beflned metal prodeesd 
In Australia, and metal 
In ore and concentrates 


longtofc 



Exports . . 

Spelter and dno 

In concentrate and ores 

Belgium 

Production 

Spdttf . . 


Imports . . 

Ore 


Exports . . 

Speltsr . . 

Trance . . 

ImpMts . . 

Ore 

Crude zino 


Exporis . . 

Ore 

Crude zinc 

Germany 

Production 

Spelter . . 

Italy . . 


Ore 

Spelter . . 

Ketberlanda 


Spelter . . 

Norway . . 

Imports , . 

Spelter 



Exports . . 

Spelter 

Poland . . 

FrMuction 

Sweden . . 

Piodnetion 

Spelter 

Alseria . . 

Exports . . 

Ore 

Tunis 

Exports . . 

Ore 

United States . 

. Prodnctlon 

Primary metallic zinc— 
Prom domestic ores . . 
„ foreign „ , . 


Japan 


Imports . 


Exports . . 
Pn^uctioQ 


Ee-dlstUled mco; 
sine . . 

Total of distilled electro 
lytic zinc 
Ore 

I.eed content of ore 
Blocks, pigs and old 
mgs, slaoe, etc. . . 
Spelter . . 


I, 3^ 

23,70s 

49( 

II, 
ajoo 
4.(101 


2I»J7 

tt.40S 

130,057 

37,531 

40,711 

U,1J0 

8j5i 

4,B2» 

120,000 

68,000 

S70 

3.000 

12.000 

6,055 

10, »0 
5,000 
6,C<iO 
17,255 
7,686 

178,200 


15,200 


6,781 

2,415 

6,017 

2,134 


New German Committee tor tbe Standardisation il 
NoB'Ferrons Metals. — Th© standardisation of mettis 
and metallic alloys in Germany has hitherto been 
entrusted to a sub-committee of the standardisation 
committee for German industry as a whole, but it 
has now been decided to form an independent 
organisation to be known as the Faebnomen- 
auserhuss fiir Nicht-FiseD-Metalle ” (Berlin N.W.'i, 
Sommerstraase 4a). The expenses of the new com- 
mittee will be paid by contributions from producer* 
and consumers. The working committees on copper 
and copper alloys, aluminium and its alloys, lead, 
tin and its alloys, low-tension cables, etc. will 
be affected, but a new working committee has been 
formed to deal with commercial analyses of oon- 
ferrous metals . — {MetaU u. Erz, May S, 1922.) 


Potash Production in the Far East. — Japan is tbe 

only Far-Fastern country that produces potash i® 
quantity, although most Asiatic countries 
potential supplies in the form of seaweed. 
the ash of seaweed found abundantly on the Coin 
of the Philippine Islands contains about 45 percen^ 
of potash, but it has not yet been utilised^ 
dnstrially. Three or four companies are 
in the potash induetry in Japan, and in 19® 
exports 1143 tons of potassium chloride in addii 
to 834 t. of potassium carbonate, which was sbip^ 
to the United States. The industry is 


ra.H wale in China, chiefly in Kwantung^rov^ 


Cantew being tbe exporting centre; 

40,000 to 60,000 taeb (tael=rougbly 3s. 
exported annually, mainly to aongkaDg. ^ 

S "ties of potaib are alao exported 
East Indiea and from the 
ments. — (Ch. of Comm. J., May 19, 1922.) 
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2 feir CominlntoB for the Perlnmery Industry In 

^By a decree dated March 30 the Italian 

Ministry of Industry has appointed a commission 
omposetl of representatives of the Ministry and 
f the florioultural and perfumery industries to 
Sonnrt on means for improving those industries. — 
^ohim. /nd. ed App., May, 1922.) 

Production of Gams in the Sed-Sea District. — In 
order of importance, the principal gums produced 
in the Iled-.^a district are gum myrrh, from 
Abyssinie and Arabia, gum arabic, from Somali- 
land and Mokalla, and gum frankincense, from 
Somaliland, the Yemen, and the island of Socotra. 
Gum myrrh from Abyssinia is considered the best, 
hut gums from the interior of Africa have to be 
cleaned and prepared for the export trade at Aden. 
c-Dorts of these gums, almost entirely from Aden, 
were as follows in 1920 and 1921 ; — 



1920. 

1921. 


Long tons. 

0am myrrfi • • . « 

1057-6 

678-6 

Gum aiabte . . . • 

509 

. 271-7 

Oom franfciuoenM 

1440-4 

766-1 


The production of gums in Arabia has declined 
oiring to internal unrest. — (U.8. Com. Sep., May 8, 
1922.) 


PARLIAMENTARY NEWS. 


Imports of Glassware. 

Answering Mr. Gilbert, Sir W. Mitchell-Thomson 
gare the quantity and value of the glassware im* 
ported from Germany during the year ended 
March 31, 1922, aa follows: — Domestic and fancy 
glassware, including cooking utensils, table and 
ornamental glassware, 2718*7 tons, £105,375; iilu~ 
minating glassware, globes and shades (other than 
oiUamp chimneys), 1990*2 t., £73,103; other illu- 
minating glassware (other than oil-lamp chimneys^ 
electric-lamp bulbs and miner’s lamp glasses), 
21-0 t., £852.— (June 26.) 

Fuel Oil. 

Mr. Bridgeman informed Mr. L. Malone that 
the Anglo-Persian Oil Company’s refinery at Llan- 
darcy, Swansea, would be used for treating crude 
petroleum only. The Gorernment did not inter- 
fere in the company’s commercial activities and 
the use of the refinery for treating oil produced 
hy the destructive distillation of coal would be a 
matter for the oompsny and colliery interests. 
The increasing use of fuel oil was hut a small 
factor among the causes of unemployment in coal- 
nelds. The development of home supplies of oil 
was being considered by the Fuel Research Board. 
-^June 26.) 


Exporiaiiofi of Morphine. 

Mr. Shortt informed ^IMr. Ramsden that the 
Vk <^f morphine from this country was pro- 
oibited except under licence and all possible steps 
II!? prevent export for other than 

medical or scientmc purposes. Aa the traffic could 
e controlled successfully only by international co- 
the League of Nations was urging its 
embers to adopt and enforce a system of importa- 
n certificates at an early date. — (June 28.) 


'* Beparnfion ” l>uty. 

BinJu 9 ™**^ asked why parcels consisting o 
scientific works, ordered by ; 
P*«®od without paying “ repara 
duty if sent throngb the post, whereas the; 


were charged with the full 26 per cent, levy if sent 
in a parcel or Iwx through the customs department 
at Ha^ich. Sir J .‘Baird replied that importa- 
tion of a single copy of a Book as cargo would be 
quite unusual, but if further information were 
supplied, an inquiry would be made.— (June 29.) 

A^wering Mr. Kiley, Sir R. Home said that 
neither France. Belgium, nor Italy collected 

reparation ” duty on German goods, which, if 
sold to an independent purchaser in one of those 
countrios, would be exempt from the levy on im- 
portation into the United Kingdom, — (July 4.) 

Imports of Rollow^are. 

In reply to Mr. Gilbert, Sir W. Mitchell-Thomson 
said that the imports of hollow-ware from Germany 
during the year ended March 31, 1922, were as 
follows : — 

Tons. £ 

Alamlnhuo hollow-ware, domestic . . . . 1,014 , . 166,775 

Iron and steel hollow-ware, domestic . 

Cast, enamelled 1,980 .. 115,867 

Wrought, enamelled 6,968 . . 294,275 

— ^June 26.) 

Mr. Baldwin, replying to Mr. Hogge, said it was 
not intended that enamelled hollow-ware imported 
into this country to be further enamelled should be 
exempt from the provisions of the draft Order. — 
(July 3.) 

Dyestuffs (Import Pro^iBifion) Act. 

Replying to Capt. Bagley, Sir W. Mitchell- 
Thomson said that persons interested in importing 
German dyestuffs into this country Ijad, no doubt, 
endeavoured to obtain from German makers price 
quotations that could be used as arguments for 
modifying the Act, but that had not been done 
to any great extent. — (June 28.) 

Mr. Baldwin said, in reply to Mr. Hogge, that 
the licensing committee appointed under the Act 
had met 40 times; the quorum necessary for con- 
sidering or refusing licences consisted of one inde- 
pendent member, one representative of the dye- 
makers and one of the dye-users. — (July 3.) 


Drithh Dyestuffs Corporation, 


In answer to Mr. G. Thorne, Sir W. Mitchell- 
Thomson said that no reason for modifying the 
decision not to appoint a committee to inquire into 
the situation of the Corporation had arisen out of 
its recent annual meeting. — (June 26.) 

Replying to Major Barnes, Mr. Baldwin said that 
the Government had power to nominate only two 
representatives on the Board of the Corporation. 
It w'ould not bo necessarily of advantage to require 
that no member of the board should be a director or 
interested in other dye or chemical companies or 
that at least one Government nominee should possess 
special knowledge of dye-making. Apart from small 
samples of 1 kg. each, obtained for research and 
experimental work, the Corporation purchased no 
German dyeetuffs or intermediates during 1921. — 
(July 3.) 


Exports of Ferfumery. 

Answering Mrs. Wintringham, Mr. Baldwin gave 
the following figures of exports of perfumery and 
perfumed spirits in 1920 and 1921 : — 


fjnuiif of homo ptantifaeiure 
j^rfumcry ooDt&laihg spirit lb. 
Ferfumery. otb« . . » 

- galls. 


Srporto of /oreigfi «ni colonial raonu- 
/OCiUTf 

Pwfttmery containing spirit lb. 
Ferfumery, other . . . . 

Spirlte, perfumed . . . . galls. 


1920. 1921. 

963,707 . , 137,945 

4.744,241 . . 1,700,422 

74,518 . . 15,406 

— . . 18,172 


— .. 559 

224,658 . . 212,871 

679 .. 674 

— (July 3.) 
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Safeguarding of Induttriee Act» 

The following ere summaries of answers given by 
the President of the Board of Trade to qaestiona 
relating to the operation of the Act: — 

In^iriea, — AU committees appointed under 
Part^ II. are directed to report on the effect that 
the imposition of a duty would have on employ- 
ment in any industry using goods that are the 
subject of the inquiry. — (June 26.) 

Optical and Scientific Instruments . — Complaints 
of the difficulties in obtaining material for research 
take no account of the change in the cost of all 
commodities, and also in industrial conditions in 
Germany which have resulted in abnormal delay 
in delivery and a lower standard of quality. 
British manufacturers are making every effort to 
improve the quality and reduce the cost of their 
products, and it would be advantageous if men of 
science would oo-operate sympathetically with 
them. — (June 26.) 

The statement in the last annual report of the 
Medical Research Council that its operations have 
been greatly hampered by the high cost of scientidc 
instruments and materials refers to the year ended 
September 30, 1921, when the Act was not in opera- 
tion, and thus connrms the view that the increased 
cost of research is not due mainly, or even very 
appreciably, to the Act. — (July 3.) 

Vulcanised Fibre . — The Committee on vulcanised 
fibre is not precluded from proceeding with the 
inquiry because of an increase in the price of the 
imported article, as the increase may be only 
temporary or intended to avoid the operation of the 
Act.— (July 3,)* 

Glassware . — The practicability of collecting the 
duties on glasewaro set out in the draft Order made 
under Part II of the Act has been discussed by the 
Board of Trade and the Board of Customs, but it is 
not intended to consult persons familiar with the 
trade. Imports of domestic and fancy glassware 
during the first five months of 1920, 1921, and 1922 
were 1550 tons, 1451 t., and 1769 t., respectively. — 
(July 3, 4.) 

Boric Acid , — The duty collected on imported boric 
acid from October 1, 1921, to June 20, 1922, 
amounted to £21. — (July 4.) 


LEGAL INTELUGENCE. 


CoNTBACT FOB SxjppLT OF Exflosives. Hickson and 
Partners, Ltd., and Others v. The Crown. 

In the King’s Bench Division on June 26, Mr. 
Justice Bailhache beard a petition of right against 
the Crown by Hickson and Partners, Ltd., of Brad- 
ford, Sha^ and Mallet, Ltd., of Copley, Brotherton 
and Co., Ltd., of Leeds, ana R. Graeeser, Ltd., of 
RualKMi. 

The suppliant companies claimed the balance of 
£60,000 due for TNT and picric acid supplied to 
the Government. When they asked for the balance 
of the contract price, the Crown claimed it was 
entitled to retain the money as a cODtribution, 
under the Munitions (Liability for Explosions) Act, 
1916, to a fund for compensating damage caused by 
explosions to life or the property of third parties. 
The suppliant companies contended that such reten- 
tioii of moneys was not authorised by the Statute, 
and that the Crown had levied a contribution that 
was out of proportion. 

After consultation, the parties arrived at a settle- 
rsent on terms that were not disclosed, the Crown 
agreeing to pay the taxed costs of the suppliant 
companies. 


15, 1922. 


REPORTS. 


THmnr-NiNTH Befosi of thb CJoMPTBOLiBaa-GENj,, 
OF Patbnts, Designs, and Tdadb Makes S 
London:S.M.StationeruOflice. 1922. Priced' 
Although less business was done by the 
Office in 1921 than in 1920, the amount w.is stni 
above the pre-war average, except in regard t 
applications for registering designs. The decrea*!! 
in the number of complete specifioatione for patent 
was due to the expiry of the extensions of tinl' 
granted under the Peace Treaty and the BerT 
Agreement of 1920, but there was an increase iJ 
the number of provisional specifications. The fol 
lowing is a statistical summary of the work dona 
daring the past two years : — “ 


Pateata : — 

AppUeations 

Proviflkin&l . . 

Compietd 

Sealed 
Designs : — 

AppIlcatlocA . . , . 

Begistered . . 

Trsde Marks : — 

Applications . . 

Begistered . . 

Letters, etc. dispatched 
Parcels of publications dispatched 
Patent specifleations sold 


1021. 


S5,132 

24,674 

10460 

17,607 


18,S87 

12,813 


11,050 

7,518 

265.000 

112.000 
270,707 


1620. 

36.672 

23,255 

21,796 

li.lW 

13,660 

13,071 

14,061 
7.122 
263,000 
82,000 
260, 36S 


There were 35 hearings upon oppositiocs to the 
CTant of patents, and 11 appeals to the Law Officer. 
Of the 4278 hearings fixed under Sections 7 and 8 
of the Actfi, 2588 were withdrawn, and in C of the 
1690 cases decided appeals were made to the Lav 
Officer. 

The preponderance of trade marks registered for 
chemical and allied products is particularly note- 
worthy. 

The number of readers who used the librarr 
increased from 120,612 to 129,975. new clasei- 
fication of the library is now complete; 6567 volumes 
were added to the library during the year, making 
the total number of woras 60,347 (1W,242 volumes, 
excluding duplicates). 

Receipts from patents fees amounted to £445,947, 
from designs fees £9648. and from trade-marks fees 
£47,803. The total receipts, £525,500, represent an 
increase of £37,968 over 19^, and were the larges^ 
ever received in anv on© year. Expenditure 
totalled £451,912, leaving a surplus of £73,588. 


Rbpobt on thb Economic, Commekcial and tf* 
nusTRiAL ■Situation of Swedbn, Dated Marcs. 
1922. By H. Kebshaw, H.M. Comm^rdd 
Secretary^ Stockholm. Department of Over- 
seas Trade. Pp. 60. London: H.M. StatioMry 
Office. 1922. Price Is. 6ci. 

In epite of the apparent advantage of the high 
exchange- value of Swedish currency and the 
sion of a credit balance abroad, Sweden 
severely from industri^ depression during 
The timber and pulp industries were subject to 
fluctuating prices, poor demand, and competition 
from Finland. The export trade in newsprint 
paper was fairly good, but in other kinds unsati^ 
factory. In the pottery industry prices wer 
reduc^ by 40—50 per cent, last autumn owing ^ 
lowering of wages and reduced costs or ra 
materials; oompetition from Germany then 
dined significantly. The glass industry 
veloped considerably. Cement manufacturers 
been severely hit by the almost entire 
building operations, and by the acute compet 
from neighbouring countries. With on© , . 
ext^tione, all the manufacturers are now unit 
a single combine. 
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Tha greateet depression of all prevailed in the iron 
a steel indnstiV, whose production in 1921 was 
‘“r- ng to 40 per cent, of that before the war (e/. 
'“'”,g22 133*). Although the export of matches 
’ improving and the industry is regaining its 
firmer position in foreign markets, stocks are so 
that the factories must restrict output for 
time. Details of the mineral output (c/. J., 
iq?2 36 ») have not yet been issued, but 

1 46 000 t. of iron ore was exported, mainly to 
"^any, and there are still large stocks. Exten- 
and enlargements of existing hydro-electric 
lants have been curtailed until costs have fallen, 
hit new stations and extensions in course of con- 
iriiction will increase the total capacity from 
1 200 000 to 1,500,000 effective h.-p. Much atten- 
fi ’jj being paid to industrial standardisation, 
specially in the engineering, electrical and woed- 
wnrking industries. 

British methods of trading in Sweden, it la 
nointed out, need improving ; and there wdl be good 
oDenings for British chemicals, china, pottery and 
cut-glass when conditions improve. German com- 
petition is very severe, but defective deliveries from 
Germany are causing much dissatisfaction. 


ItEPOBT ON THE ECONOMIC, FINANCIAL AND INDUS- 
TRIAL Conditions of the Netherlands, Dated 
February, 1922. By R. V. Laming, H.M. 
Commercial Secretary, The Magu^. Department 
of Ov^'seaa Trade. Pp. 4S. London: B.M. 
Stationery Office. 1922. Price la. 3<i. 1 

The depression in Dutch industry which marked i 
the close of 1920 continued throughout 1921, the I 
decline in foreign, and especially the German, I 
exchanges and the eight-hour dav Act being par- 
ticularly adverse factors. In the coal industry 
supplies improved, but the output of 3,927,000 tons 
was not much larger than in 1920, and receipts 
did not cover costs of production. Work on new 
shafts was continued and a new canal system has 
been completed. Owing to the fall in the price of 
coal, production of lignite declined by 1,181,000 t. 
to 117,000 t., and the peat industry became stag- 
nant, The salt mine at Winterswijk passed 
through a difficult period, the duty on refined salt 
being insufficient to protect the refineries, of which 
only four are working. 

Agriculturally the year 1921 was satisfactory, but 
the area under and the yield of flax both declined, 
lathe colonies, the agreement between the cinchona 
factories and the plantations was renewed. Most 
Dutch East-Indiau plantation companies, except, 
perhaps, the sugar companies, passed through a 
difficult period and the improvement in the world’s 
market at the end of the year probably saved many 
of the rubber companies from extinction. A com- 
pany was formed by the Royal Dutch Petroleum 
Co. to develop the Djambi oilfields under Govern- 
ment control. 

Imports during 1921 declined in value by 
1,092,073,970 gulden to 2,240,353,120 gulden, and 
exports by 331,871,111 gulden to 1,701,491,711 
gulden (gulden=l8. 8d. at par), but by weight 
the former increased by 3*4 and the latter by l*o 
million tons. Exports of coal, 657,400 t., bunker 
coal, 696, 7CW t., refined sugar, 159,800 t., and 
condensed milk, 74,000 t., increased, but those of 
textiles, vegetable produce, and margarine 
t.) decreased. There was an inrres^ in 
*niportation of earthenware, stone and similar 
products, but serious declines in xnetals, minerals, 
textiles. Imports of coal amounted to 

^894000 t. (2,969,000 t. in 1920), the United 
^ingdom suppling 1,784,000 t. Increases were 
im the volume and decreases in the value^ of 

vegetable oil, the raw material being 
ost in demand. Germany took first place in the 


import trade with 629 mill, gulden, followed by 
the United States with 392 mill, g., Great Britain 
with 311 mill. g_ and Belgium with 227 mill. g. 
Of the exports Great Britain took 350, Germany 
264, Belgium 167, and the United States 46 mill. g. 

At the date of the report trade prospects were 
far from hopeful. Germany was losing ground 
owing to delay in executing orders and to in- 
security of payment. As the British exchange has 
remained stable and prices have decreased, tho 
demand for British goods will improve if prices 
of raw materials continue to decline. 


OFFICIAL TRADE INTELLIGENCE. 


{From the Board of Trade Journal for June 29 and 
July 6.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, S.W. 1, 
from firms, agents or individuals who aesire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the names 
and addresses of the persons or firms referred to by 
applying to the Department and quoting the specific 
reference number. 


LOCALITT OP Fnoi 
0& AUEM. 

! 

MaXEEIALS. j 

EEFEESKCB 

NVHBSB. 

Argeatina . . 

1 

Pottery 

225/6^T.G. 

M.C./C. 


Sheet and plate glasa 

la 

Australia . . 

Cbcmicah, plaster, c}a>'5, etc. 



for the TOttery industry . . 

8 


Chemical aod pbannaccuUcai 



produeta, drags 

t 

British India 

Cement, soap, chemicals, rub* 



ber goods, dyes . . . . ; 

SS51/E.D./ 

G.O. 

Cuba . . . . 

liquid ooal-tar disinfectant. . 

625r/F.L./ 

S.C.2 

Czedioslovakia . . ; 

Cbemic-ab for the glass, paper 



and textile industries 

721 

Danzig 

Chemicals for sugar-reftmug. 

722 

machine oUs and fata 

Dcomi^k . . . . j 

Gasworks pitch 

6790 /FJL/ 
M-0. 

Egvpt, India, Turkey j 

Tinclate 

737 

France 

Paper . . . . . . . . 

723 


Metals 

11 

Holland 

Porcelain tiles 

12 

Paint, lUhopone, turpentine 
oil, carbolic and nitric add, 
graphite, gum arable, ether, 
naphthalene, yellow ochre, 

1 

16011 /F.W./ 
G.C./A. 


white soap . . 



Firebricks, fireproof cement 

16011 /F.W.; 
G.C./D. 

Peru 

Pottery 

225/33/ 

r.o./M.c. 

South Aiiica * . 

Glass, glassware, pottery .. 

223/29/ 

F.a. 

United Stalea 

1 Galvaniacd Iron 

8 

{ Drugs, gelatin, citric acid. 

733 





1 Befractory bricks, China day, 

1 coke, pig iron, tinplate, 



1 chalk 



t Bcf. No. 412/20/7/30S0. OffleiaJ Secretary, CommerciAl 
Bureau, Aus^lia House, Strand, W.C.2. 


TARIFF. CUSTOMS. EXCISE. 
Aii 5 fr<r?w. — The drawback on goods which have 
been imported into and undergone further manu- 
facture in the United Kingdom may he deducted 
from the value declared for customs duty on re- 
export to Australia. , . , , . * 

Barhudos , — Customs duties nave been increased 
by one-fifth on all dutiable imports except charcoal, 
^ible oils, cotton-seed, and kerosene. 
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'Belgium, — From Jane 24, an import duty of 10 
francs per hectolitre has be^ imposed on light oik 
or spirits of a densitjr less than 0*77 at 15® ,C. 
derived from mineral oils. From June 30, aniline 
dyes may only be imported under licence, but do 
not require a certificate of origin. 

Canada. — Recent modifications of the customs 
tariff affect various kinds of paper. 

Egypt, — Cknsignments of fertilisers will not be 
admitt^ after August 1 unless accompanied by an 
official certificate of analysis. 

Fiji , — It is proposed, to reduce the export duty on 
copra from 20s. to lus. per ton. 

Francs. — ^The “co-efficients of increase” applied 
to the import duties on many vegetable oils, mineral 
and paraffin wax, aluminium sulphate, lactose, and 
manufactures of copper have been modified. 

New Zealand. — Definitions of oils for customs 
purposes are given in the issue of June 29. Photo- 
graphic plates are admitted duty-free under the 
British preferential tariff, but pay a duty of 15 per 
cent, ad valorem under the general tariff. 

Poland. — The customs surtax applied to the duties 
on printing and other paper has been reduced. 

St. ChrUtopher and Nevis. — ^Recent amendments 
to the customs tariff affect explosives and spirits. 
The schedule of export duties on sugar, syrup, 
molasses, cotton, and coconuts has been revised. 

Sierra Leone . — The importation of methylated 
spirits that contain less than 10 per cent, by volume 
of wood naphtha and 0*385 per cent, of mineral 
naphtha (sp. gr. 0*800) is prohibited. 


TRADE NOTES. 


FOREIGN. 


Gerataa-Swiu Trade la Chcmlcali. — Official Swiss 
statistics of the chemical trade between Germany 
and Switzerland are given bekjw : — 


i8«ris« haforir/rma Germanff : 

191S. 

1920. 

Metric tons. 

1921. 

Phannaceuttcal pcodocto 

2,907-S 

.♦ 878-3 

779-7 

Perfumery 

64-1 

91-0 

62-4 


S,776-4 

.. 19,913 

13,071-8 

Acetic add, crude 

769-3 

476-3 .. 

312 9 

Methyl aieohot . . 

1.208-7 

o. 476-1 .. 

422-9 

Tar^ dertvatlTes 

3.132-7 

.. 6,891-0 .. 

3,680-7 


6,3n-9 

.. 8,369-9 .. 

2,870-2 

iodudiog ooal-tar dyes 

6698 

. . 495-6 . . 

362-4 

C^ieailcals. total .. 

S4.S17-7 

62,522-7 .. 

34,403-8 

Basic slag 

47,748-7 

.. 2,054-9 .. 

9,197 

Potash lertlUsera . . 

13.223 

.. 12,217-3 .. 

9,166 

Stgiu ETPotU to Oormany : 

Caldum carbide . . . • 

25,0132 

.. 1,736-2 .. 

1,230-Z 

OIne and eelatta . . 

767-4 

.. 810-1 ,, 

651-1 

Cfaankali, total .. 

49,437-3 

.. 5,281-4 a. 

3,836-7 


The chemicals imported from and exported to 
Germany by Switzerland in 1921 were valued at 
17,841,000 francs and 3,896,000 fr., respectively. — 
(Chem. Ind., Apr. 24, 1922.) 

German Company News. — Meister, Lucius u. 
Briining, F. Bayer u. Co. and the A.-G. fiir Anilin- 
Fabrikation are paying dividends of 30 per cent, 
each for 1921, i.e., 10 per cent, more than in 1920. 
The ^emische Fabrik Griesheim-Elektron has 
raised its dividend from 16 to 27 per cent. Itfeistor, 
Lucius n. Briining, whose capital was increased to 
430 million-mh. in 1921, and 470 mill. mk. in May, 
1922, made' a net profit of 3*45 mill. (2*74) mk. 
carried forward 175*80 (64*54) mill. mk. and placed 
1 {3*M) mill. mk. to reserve. P. Bayer u. Co., with 
tjw same capital, made a net profit of 201*43 (102*17) 
iBt.^ and Carrie forward 3*05 (2*49) mill. mk. 
(c/. J., 1922, 174 b). 


The Vereinigte Glanzstofffabriken A.-G. in eh,. 
feld states that there was a strong home demay 
for its products throughout its past financial yeat 
and that it did practically no export trade, in spiti 
of very attractive foreign pricre. Every is 
being made to increase production, and the recog. 
stituted factory in Sydowsane has already a gogj 
production. The firm’s interests in Germany ani 
abroad have been extended. The balance for tU 
year was W,044,132 mk. (42,977,350) out of 
dividends amounting to 30 mr cent. (20) hare beeg 
paid, and large sums placed to reserve. 

The Scheiring Chemical "Works, Berlin, G.m.b.H, 
has been formed with a capital ^of 200,000 mk, to 
market the products of the Schering CO. abroad ay 
to import and export goods. 

The A.-G. Lithoponefabrikation, Berlin, has 
declared a dividend of 35 per cent. The brisk 
demand for the comMny’s products still continue! 
and prospects for 19^ are considered favourable. 

The Smiharin-Pabrik A.-G. vorm. Pahlbcrg, List 
and Co. in Magdeburg is paying a dividend of 15 
per cent, and a bonus of 10 per cent., as in the 
previous year. Prospects are said to be very good. 

At the recent meeting of the Gesellschaft fiir 
Linde’s Eismaschinen A.-G., it was decided to 
distribute a dividend of 25 (20) per cent., and to 
double the share capital. — (Chem. Ind., Apr. 17, 
24, 1922.) 

FerGgn Chemical Trade el Swedea In 1920 and 1911. 

^Xhe imports and 'exports of chemicals and related 

products in 1920 and 1921 were as follows: — 


Xmoorfr:— 

Sodtum nftnttA 
CMStlc Boda mwl potAsh . . 

Potoatlum chloride . • 

Chloride lime 
BodSiun sulphate and bfenlphate 
Oaklnm nlmte . • 

Potaariam carbouate . » 

Soda, sodium Ucarhonat* 

FoUsta salts (Stasefart) .a 

JSSSJiersSf:: :: n|:^s 

Mineral oils 

Oosltar 11.370 

YegetaUe oUs and lets 

Zino white. Uthopone. ba^rtes . . 3,310-3 

Yegetablo tanning materials, ex- 
tracts .. .. 

Sugar, refined . * 

HldeB and sUns, raw 
Salt, domestic 

Coko 

Goal 

Bulpbof • • v • • • 

Pyrites 

Pyrites dnders 
lion and steel 
Iron, pig and sfzap 
Copper, crude 
ExvqHe : — 

CalciniD and barium carbides 
Potassium and sodium chiorstes 
Calcium cya n am i ds 
Copper suJi^te 


1020. ig21. 

Metric toofl. 


28 , 048-6 

6 . 376-3 

6,0382 

0 . 028-7 

60 , 3 S 7 '« 

22 , 802-6 

1 , 000-1 

18 , 783-4 

40 , 608'2 


3.680 

20.066 

lL,0ll-6 

26 , 843-4 

338.260 

2 , 806.303 

67 . 660-6 

114,600 

18.360 

1 ] 3,851 

07.326 

18,178 


7,807-2 
2,7853 
100-2 
151-6 

Superphoephata 

Other cbemicais 1.650 

214,210 

Mm-hiinlral dry . . • . 37,735 

SuJpbite oeUnloae, bleached .... 44,162 

Sulphite cellulose, unbleached, 

wet . . . . . • 40,733 

Sulphite oelluloee, unbleached, 
dry .. .. .. •• 6 II 330 

Sulphate celluloee .. .. 140,648 

CardboMd, paper, etc, . . . . 

16|047 
36,460 
84.800-4 
222,677 


ze,o(0’S 

4.224*4 

129-4 

1 , 853-2 

18 , 133-1 

e»3’8 

8,8«4'4 

37,623-4 

3,8013 

70,227'8 

143,389*3 

2 , 818*1 

12,196-1 

3 , 037*8 

4 , 007-4 

6 , 600-6 

9 , 943-1 

26,765-3 

235.022 

1 , 458,189 

21 , 037-1 

38,003 

15 , 833-9 

58,063 

23.314 

6,192 

6,344 

1,588 

69-7 

18 , 382*1 

1,445-s 

88.390 

15.290 

16,138 

5,614 

293.562 

102.701 

183,095 

28,939 

20,232 

19,975. 

18 , 519 -= 

124,630 


Fslepar 

Matcbee. wooden 

Matches, safety 

Irou and steel and manubutures of 

Preliminary statistics give the value 
imports as 3,373,484,82« kronor in 19^. 
1,366,237.486 tr. in i921 and ^ the 
2,293,687,083 kr. and 1,097,^3,^ nur 
years, respectively (kr<MiA«*l 6 . Ifd. at I > 
roughly Is. 2d.). 
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Chsmzsts’ HAin>BOOE. Compiled hy the 
Chemical Committee, TechiUcal Section, of the 
jimerican Gas Association, Second edition, 
March, 1922- Fnblisked by the American Gas 
Associaiion, Price net. 

The work ander review is published by the 
American Gas Association for the nse of cbetnists 
in gas undertakings, for whom it will form a 
mai^al of great value, containing as it does a 
fairly complete account of the analytical and 
control methods commonly used there in gas works 
and cc^e>oven installations. The different sections 
hard been written by chemists actually engaged in 
the work who fmr the most part give a clear and 
well-reasoned account of the methods described and 
of the precautions necessary in carrying them out. 
For British chemists the value of parts of the book 
will be less than f<H* chemists in America, as certain 
of the methods described are inapplicable to British 
conditions, partly because in the different countries 
the type of apparatus employed has developed on 
different lines (e.ff., in the case of gas analysis), 
and partly because several of the methods are of 
on empirical nature, in which certain specified 
conditions of test must be complied with, and the 
conditions agreed upon differ in the two countries. 
Nevertheless a very considerable proportion of the 
hook will be equally useful here, and even where 
the methods employed differ, a study of the other 
methods may of^n be helpful in devising means 
of improving the tests employed here in speed or 
accuracy or in both respects. 

The very important matter of the correct samp> 
ling of the miUerials tested, whether solid, Hquid 
or gaseous, frequently so inadequately treated in 
books of this lund, receives extended treatment, 
the methods given being, for the most part, thoso 
prescribed by the American Society for Testing 
Materials and the Bureau of Mines. Space does 
not permit of an extended criticism of the methods 
of analysis prescribed, but in general these appear 
to be satisfactory^ and in accordance with present 
knowledge. A point to be commended is the state- 
ment in connexion w^ith many of the tests of the 
“ tolerance ” which is allowable between duplicate 
tests made by the same obs«^ver, and also between 
different observers testing the same sample. 

On the other hand, certain of the methods given 
seem to be distinctly inferior to those used for the 
same purpose in this country. For example, the 
most unsatisfactory chapter in the book is that 
relating to cyanogen (possibly because very little 
in the way of extraction of cyanide products is 
carried out in American gas works). Practically 
the only method described for the determination of 
ferrocyanide is that of titration with copper sul- 
phate according to the plan first described by Bohlig 
in 1862, and no mention is made of the more recent 
methods, such as those of Feld and Williams, in 
which the amount of hydrocyanic acid in the 
products is determined, and ivhich are much more 
^urate and more eaaily and quickly carried out. 
buiphocyanides, which are here often of consider- 
able importance, barely receive mention, and no 
J^ethods of analysis ar© given. The method given 
lor the determination of naphthalene in gas by 
means of picric acid, appears very cumbersome and 
liable to considerable experimental error, and 
inferior to several of the modifications of the picric- 
jcid method in use here. No mention is made of 
ne method now in general use here of determining 
ne amount of sulphnr, excluding tarry matter, in 
pent oxide, hy heating the extracted sulphur and 
Jh- ^^?^-^*^o®“trated sulphuric acid at 100® C., 
more preferable to the tedious and un- 
P easant method of treating the mixture of sulphur 


and tar with nitric acid and chlorate, and subse- 
quently precipitating the sulphuric acid formed as 
barium sulphate. 

The book is well printed and illustrated, and 
although, for the reasons given above, it cannot be 
as suitable to British as to American <^emists, it 
will nevertheless be a valuable addition to the 
laboratory library in gas works and coke-oven 
installations in this country. 

H. G. CoLaiAN. 


Sbweraq* and Sbwagb Tbeatment. By Harold E. 
Babbitt. Pp. xn.+531. (New York: John 
WUey and Sons, Inc.; London: Chapman and 
Hall, Ltd. 1922). Price 25s. net. 

This book, as the author points out in the pre- 
face, is the development of a series of classroom 
and lecture notes. It would, therefore!, not be fair 
to compare it with the many larger treatises which 
have been compiled on these two wide and complex 
subjects, but there are, nevertheless, in the text 
illustrations, tables, diagrams and data which will 
help both the student of sanitary science and the 
sanitary engineer. 

Intrc^ucing each branch of the subject with a 
discourse on the pure theory and passing on to a 
description of the execution of the work and the 
6nish^ plant (in some cases with notes of the 
working of the infitallations), the author impresses 
the reader with the feeling that he is well abreast 
of the times in his information. Since the subject 
of sewage treatment and disposal is one which 
must of necessity be regarded in the light of theory 
and experience combined, this academic method 
should appeal to the student. 

Although it is not reasonable to look for a 
chapter on every branch of the subject in a work 
of this size, it will be found that the author has 
covered most of the ground available to him without 
going into too many details. 

Most writers deal with the sewage problem aa 
the result of having studied it in different countries, 
but the author has confined his remarks and 
examplce exclusively to American practice, a 
fact which should be born© in mind by the reader 
since the Amerioan engineer docs not invariably 
aim at the same goal as his brother professional in 
this country. For instance, quickness of construc- 
tion and cheapness of production are not infre- 
quently accepted in the States as meritorious when 
they would not be so accepted in England if they 
militated in the least degree against efficiency. 

The careful study of what is being done in any 
one country where sanitation is taken seriously 
and the tale of successes, failures and general 
vicissitudes through which the sewage problem has 
passed are bound to be educative, and are inter- 
estingly told by the author to his readers. 

As America is the home of the system known 
under the name of Dilution, on© would naturally 
expect a sound practical reference to it, and in 
this the reader will not be disappointed. 

The chapters on Work Preliminary to Design 
(of sewerage systems), Quantity of Sewage, and 
Pumps and Pumping Stations contain much 
valuable and interesting instruction and include 
d>ata on construction and maintenance, on the 
selection and characteristics of the different makes 
of pumps and on general equipment, sufficient for 
most needs of the sanitary engineer. 

Other chapters of special not© to the reader are 
found under headings Sedimentation of Sewage 
and Activated Sludge. In these the principles of 
tho working of the Imhoff Tank and its design and 
treatment are dealt with fully, whilst a table of 
bibliographical references on activated sludge 
emphasises the fact that only by carefully following 
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detailed descriptionfi of what has haen at^ ie being 
done in rarions places can one hope to strike a true 
halaaioe of the relative merits and demerits of this 
method of sewage purification, wMch is still in its 
infancy. 

The twenty-oift chapters of this book form not 
onl^ an attractive synopsis of the history of 
sanitation and the development of sewage purifica^ 
tion written by the able pen of a man who has 
kept pace with the times, but they contain a 
wealth of illustrations, tables, diagrams, costs, 
quotations from specifications, and descriptions of 
execution of work. 

J. D. Watson. 


This Corbosion op Iron. 'By Dr. J. Newton 
Friend. Carntgie Scholarship Memoirs. Vol. 
XI. Vp. ui+161. VuhlisKed by the Iron and 
Steel Institute, 28, Victoria Street, London, 
S.W. 1. 1922. Price ICs. 

This is a special volume, issued by the Iron and 
St^ Inetitute as a Carnegie Memoir. It deals 
with the present state of knowledge on the corrosion 
of cast iron and steel : the protection of iron ; the 
influence of temperature on the rate of corrosion ; 
and the colloid tneory of corrosion. This theory has 
been developed by Dr. Friend, and a number of new 
and interesting observations and experiments are 
recorded. The report is likely to be a standard of 
reference, and should be read by all interested in 
this subject. 


We have received the subjoined correspondence 
relating to the review of Mr. F. F. P, Bisacre’s 
book “Applied Calculus” which appeared in our 
issue for May 15. 

Mr. Bisacro writes: — 

“ Certain questions of fact arise in connexion 
with the review to a few of which 1 should like to 
direct ^our attention. (1) The reviewer states that 
“ In this work the conception of o — the vanishingly 
small infinitesimal — is developed exclusively by the 
method of limiting; values.” 

The two method by which the Calculus may he 
approached are both given in the book, namely, the 
usual method of Limits, and the method of “ In* 
finitesimals,” but “ the conception of o— the vanish- 
ingly small infinitesimal ” — is not developed in the 
book for the reason that it is an exploded doctrine 
of the seventeenth century. The work of AVeier- 
strass. Cantor, Hardy, Hobson and AVhitehead — to 
name a few pure mathematicians — has finally dis- 
posed of a doctrine that Bishop Berkeley poked fun 
at so successfully. The reviewer must forgive me 
for trying to avoid the false doctrines of the past. 

(2) In the reviewer’s remarks on my treatment of 
the exponential function, after saying that the 
author does so and so, he says: “ . . . he proves 
that the derivative of e^ is e^.” The author neither 
proves nor pretends to prove this, in a mathe- 
matical sense. The meth^ he has used is entirely 
an experimental one, which leads the reader, in a 
practical fashion, to discover for himself, with the 
aid of a book of tablee, the properties of the ex- 
ponential function and logarithms, and the author 
says this susd disclaims any pretence to mathe- 
matical rigour in the following passage: “The 
theory of these functions is difficult, and proved a 
formidable stumbling-block in the historr of mathe- 
matics. The theory is best worked out by methods 
beyond tbe scope of this book, and for the present 
we shall take the tables for granted, and endeavour 
to ascertain the most important properties of the 
functions from tbm tablM.” 

(3) In criticising the method of obtaining the 

derivative of the reviewer has left out three 
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essential lines of working and two references, aoij 
goes on to say ; “ To students who are not expected 
to have a knowledge of al^bra beyond quadratic 
equations, the seeing of this equation means that 
they have advanced further in trigonometry than 
is usually taught to such.” What the author 
actually says in the Preface as to preliminarv 
mathematical equipment is this: “ AU the math/, 
matics that the student is assumed to know ig 
algebra up to quadratic equations* elementary 
gonometry up to the fotmuXee of sines, cosines and 
tangents of compound angles; the elements of 
geometry; and the method of graphs.” 

^ (4) The reviewer writes as follows t “ In the Pre- 
I face the author states that infinite series are 
avoided altogether as being difficult and uncenvinc. 
ing, yet he is driven to Taylor’s series; . . What 
I the author says is ” Infinite series are essentially 
I difficult and unconvincing unless treated rigoromhj 
— as the old conundrum of Achilles and the tortoise 
shows — and there is no need to use them in the 
elementary parts of the subject.” As to the refer- 
ence to Taylor’s series, there is not a Taylor’s series 
in the whole book! 


PUBUCATIONS RECEIVED. 


Inobganio Chemistky. By Pboe. T. M. Lotbt, 
Pp. 943. (London: Macmillan and Co., Lid. 
1922). Price 28s. net. 

CAT.ALT9I3 WITH SPECIAL KePEBENCE TO NeWEE 

Theobies of Chemical Action. A General 
Discussion held on September 28, 1921, bt/ 
the Faraday Soejuty. Beprinted from the 
Trantactions of The Farnday Sociefi;, Tol. 
xrn. Part 3. Jlfoy, 1922. Pp. 516-675. 
Price 9s. 


L’Aaote: La Fixation de l’Aeotb Atmosphkeiqvi 
ET SON Avenib Inocstbiel. By Piioy. 1. 
Hacesfill. Encyclopidie Lianti. Pp. 271. 
(Ban's; Maeson et Cie. and Gauthier-V Ulan 
et Cie. 1922). Price 14 fr. 


Les Pboobes db la Metalluegik DU CrivHE. Si 
Pkof. a. Conduche. Encyelopedie Leaati. 
Pp. ^4. (Paris: Masson et Cie. and Gciuthw'. 
Viilars et Cie. 1922). Price 14 fr. 

Les Colloides. By J. Doclaux. Second edilm, 
revised and enlarged. Pp. 305. (Varh: 
CkiuthieT^y iUars et Cie. 1922). Price 10 fr. 
Deb Papieb-Fabbikant. Voi. 20, No. 23a Special 
edition for the Jubilee of the Verein Veuisther 
Papierfabrikanten. Pp. 408. (Berlin: \ erlag 
Otto Eisner. 1922). Price 4s. 6d. 

Die Losungsmittel dek Fette, Oele, 'Waciise um) 
Habze. By Db. H. 'Wolff. Monogruph on 
the Chemistry of Fats, edited by Pbw. 
K. H. Baueb. Pp. 118. (Stuttgart: Wisse"- 
schaftlicheVerlagsgeselischaft, 1922). I'riciM. 


Webkstoffe; Handwobtekboch deb Techxis™®' 
Waeen und Ihbeb Bbstandteilz. 1, 

A.—F. Vol. U. O.—B. V<d. III. S.-Z. m 
Pbof. Paul Kbais and collaborators. 1 p. 
784, and 728, respectively. (Leipzig: J. »■ 
Barth. 1921). Price, paper, 450 marn , 
bound, 640 me. 

Bepobt of thb Fuel Rebbabcr Boabd 
Yeabb 1920, 1921. Second Section: 
Tempbbatube Cabbonieation. Departme 

- earch. Tv-J: 


Scientific and Industrial Besearch. 
(London: H.3f. Stationery Office. 
Price 2s. 
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THE ANNUAL MEETING IN GLASGOW 

VISIT TO THE ARDEER FACTORY OF NOBEL’S EXPLOSIVES CO., Ltd. 


T the invitation of the Directors of Nobel 
Industries, Ltd., 100 members visited 
the above factory on Saturday, July 8. 
The party travelled by special train from 
St. Enoch Station, Glasgow, and on reaching 
Stevenston w. s conveyed on the company’s 
private line to the Ardeer Factory. On behalf 
of Nobel Industries, Ltd., the guests were 
welcomed by Sir Ralph Anstruther, Lord 
Cochrane and Mr. Rogers, and by Mr. J. A. 
Cockbum, works manager of the factory. 

The visitors were divided into parties, and 
each party was conducted through selected 
portions of the factory by a member of the 
chemical staff. 

The site of this factory was selected by 
Alfred Nobel in 1871. On its front it faces 
the Firth of Clyde, and the factory covers an 
area considerably over a thousand acres. The 
guests first of all visited the boiler station, 
where 19 Lancashire boilers distribute steam 
through more than 20 miles of piping. The 
fuel for these boilers is entirely mechanically 
handled. After visiting the Power Station, 
where the turbo generators and air-compressors 
were examined, the parties entered the “dan- 
ger” area and were conducted to the summit 
of one of the “i itroglycerin ” hills, from which 
an extensive view of the factory w-as obtained. 
It was at once apparent — and the photograph 
makes this clear — ^that the term “ factory ’’ 
IS rather misleading, for, instead of one building 
or group of allied buildings, the Ardeer works 
consists of hundreds of distinct and widely 
wparated houses, many of which are surrounded 
hy high sand-embankments. 

The plant for the manufacture of nitro- 
glycerin was briefly described, and a typical 
nitrating house was shown, the lead-lined 
nitrators in which yield one ton of nitro- 
Slyoerin j>er charge. 

The piarties then descended the hill and puissed 
fwugh a portion of the Blasting Department, 
it ■ more than a department at Ardeer, 

13 the largest blasting-explosives factory in 
wope. After visiting one of the “ Gelatin ’’ 
aw*** ^here blasting gelatin and gelignites 
made, each party was conducted to the 
Huts, where an exhibit of various 
Blast™^ propellant explosives was inspected, 

■ng explosives may be broadly classified 


in two sections : the gelatinous tyipe and the 
powder type. Among the former class may be 
mentioned Blasting Gelatin, Gelatin Dynamite 
and Gelignites, whilst Samsonite No. 3 and 
Supier Rippite No. 2 are “ permitted ” gelatinous 
explosives, t.e., their use in fiery mines is 
sanctioned by the Home Office. It is interest- 
ing to note that, after the invention of dynamite 
by Nobel in 1866, he continued his researches 
in the hope of obtaining some substance which, 
while itself powerfully explosive, would dissolve 
in nitroglycerin and convert it into a jelly. 
The outcome of these investigations was the 
discovery of Blasting Gelatin in 1875. Among 
the “permitted ' powder explosives may be 
mentioned Viking Powders Nos. 1 and 2, 
Thames Powder No. 2, Pex Powder, Stomonal 
No. 1, Super-Cliffite No. 3, and Dynobel No. 3. 
A very large number of blasting explosives, 
among w'hioh may be mentioned Quarry 
Mo otoI and Rockite, are made for ordinary 
and special blasting purposes. 

Another interesting exhibit was that of 
Tonite, a compressed mixture of barium nitrate 
and guncotton. This explosive is manufactured 
for use in submarine demolition, in distress- 
signal work, and for blasting. Tin canisters 
were exhibited which contained quantities of 
Tonite up to 200 lb. These larger charges are 
prepared for submarine and special demolition 
puiposes. A number of distress signals, which 
may be fired cither by ordinary ignition or by 
percussion, were also in,spected. 

The next hut contained an exhibit of pro- 
pellant explosives manufactured for military, 
naval, and sporting purposes. Cordites of all 
sizes, from those for the 15-inch gun to the 
magazine rifle and revolver, were inspected. 
A specially interesting exliibit was a compara- 
tively new propellant called “ Ardeer Cordite.” 
Daring the last few years much research work 
has been carried out at Ardeer on the prepara- 
tion of cordite without the use of alcohol and 
other volatile solvents, thereby avoiding the use 
of potential foodstuffs in times of national 
emergency. A process on these lines has now 
been devised whereby “ Ardeer Cordite ” m 
any size may be prepared from nitroglycerin 
and nitrocottoii, and despatched for proof and 
use. ill a single day. This cordite possesses 
many desirable features, not only as regards 
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ballistics and stability, but also from the 
standpoint of manufacture. Among the manu- 
facturing advantages may be mentioned the 
fact that wet nitrocotton is used, thereby 
avoiding the dangers always incident upon the 
drying of nitrocottons. Nitrocellulose powders, 
both for field guns and rifles, were exhibited, 
including the special powders used in the match 
rifle competitions at Bisley and progressive 
powders for use in high-velocity militaiy rifl.’s. 
Many varieties of Ep^irting powders of both 
condensed and bulk nitro types were shown. 
Ballistite, the standard condensed powder 
invented by Nobel in 1888, and the forerunner 
of cordite, was exhibited in various sizes both 
for use in small arms and ordnance. This was 
the propellant used for the trench mortar 
during the late war. The bulk nitro types 
of sporting powders, of which E.C., Empire 
and Sohultze powders were shown, are charac- 
terised by the necessary charge occupying the 
same volume as the older, heavier charges of 
black powder. 

Leaving the “ danger ” area, the parties 
proceeded to the Acids Department and 
inspected the glycerin-distillation plant, where 
saponification and soap-lyo glycerins are dis- 
tilled prior to their conversion into nitro- 
glycerin. One of the Tcntelew units, for the 
manufacture of oleum, was next inspected. 
Arsenical pyrites is used as the source of sulphur 
in this contact process, and this factory is the 
only private factory in the Kingdom where the 
Tentelew process is employed. Nitric acid, of 
concentratiem up to 90 per cent., is made from 
sodium nitrate, and the mixed sulphuric and 
nitric acids are subsequently employed for the 
manufacture of nitroglycerin and of various 
tyq)ea of nitrocotton. A short inspection was 
alM made of the towers used for denitrating 
spent acids and the concentration of weak 
nitric acid. Kessler plants are employed f.)r 
the concentration rf sulphuric acid obtained 
from the various refuse acids. In this depart- 
ment lead nitrate is manufactured for the 
preparation of pigments, and there is also a 
plant for the piuification of trinitrotoluene. 

Unfortunately, time did not permit of a tour 
round the Eesearch Department. This section 
consists of extensiv^e laboratories equipped for 
special purposes and is staffed by & chemists 
and physicists, together with many specially 
trained assistants. During the winter months 
classes in chemistry and closely related subjects 
are conducted for the benefit of the apprentices 
and assistants, and these classe- are recognised 
as a part of the diploma course of the Royal 
Technical College, Glasgow. The department 
is organised so that there is always intimate 
contact between manufacture and research, 
whilst special laboratories have been erected 
where semi-manufacturing experiments may be 
carried out. The department has repeatedly 
worked in collaboration with Government 
departments, and is at present giving assistance 


to the committee recently appointed by tl^ 
Government to consider the testing of 
mitted explosives. The Library, containiw 
over eight thousand volumes, is unique aniojto 
commercial libraries, and a librarian, a stal} ^ 
indexers and reporters are continuouslv 
employed in the abstraction, indexing and 
distribution of scientific and other uaefid 
information. Tho majority of pure and applied 
scientific journals, both British and foreign 
are alwa 3 r 8 available. In addition, a card, 
indexing system was instituted some years ago 
and now embodies over a quarter of a mUlion 
cards (c/. J., 1919, 37 e). 

A most interesting exhibition of the products 
of the various factories of Nobel Industries 
Ltd., was inspected in one of the large rooms 
of the general offiees. Samples were on view 
from the following constituent companies:— 
Nobel’s Explosives Co., Ltd. ; Kynoch, Ltd. ■ 
Curtis’s & Harvey, Ltd. ; Lighting Trades 
Ltd. ; Necol Industrial Collodions, Ltd. ; Eley 
Bros., Ltd. ; British Pluviusin Co. (1920), Ltd. 

After this inspection the guests W'cre enter- 
tained to lunch. Sir Ralph Anstruther pie. 
sided, and at the conclusion proposed the toast 
of the Society of Chemical Ladustry, to which 
Dr. E. F. Armst ong, in the unavoidable absence 
of the President, Ihr. R. F. Ruttan, replied. 

After lunch the visitors proceeded to the 
Testing Station and inspected the apparatus 
for teeing blasting explosives. Tho firing pit, 
consisting of a laige steel autoclave buried iu 
sand and used for firing explosives at a loading 
density comparable with that employed in 
mines, was first examined. The apparatus 
is arranged so that samples of the gases, 
evolved on explosion, may be easily withdram 
and analysed. Two ballistic mortars used for 
determining the strength of explosives were 
then shown ; one of these is an e-\act replica 
of that used by the Home Office for testing 
the strength of permitted explosives. .bi 
apparatus for determining the length and 
duration of flame of blasting explosives was 
examined and several photographs illustrating 
the flames obtained with various types of 
blasting explosives were exhibited. In the 
calorimeter room a selection of calorimeters for 
use in measuring the heat evolved on e.xploding 
both blasting and propellant explosives was 
seen. Tho Bichel pressure-gauges used to 
measure tho pressure developed by cxplosncs 
when detonating were insijccted, together with 
typical charts obtained in this test. Ttos 
apparatus consists of a strong steel cylMer 
resting on a concrete foundation. The charge 
to be tested is placed in tho chamber on 
small wirework tripod and fitted with an elec n 
detonator fuse, of which the wires are 
through the walls of the cylinder. Tlie 
sivo chamber is closed by moans of a ® 
steel cover and the air in the chamber 
exhausted. Vertioally above the test _ A 
is an adjustable valve-attachment, and a pe 
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stylo is adapted diagranunatically to mark 
” jotary drum set in motion by a motor. In 
the same room, the Fall Hammer Apparatus 
used for determining the sensitiveness to shook 
{ various explosives was exhibited. The 
'^ext apparatus examined was the Mettegang 
Recorder used for determining the rate of 
detonation of explosives, and the method of 
' " apparatus was portrayed 

The action of this recorder 
so that errors of observation 
I great extent. 

The visitors then passed through the engineer- 
inff and instrument-makers’ workshop, where 
much of the finer apparatus used in the examina- 
tion of explosives is made, and proceeded to an 
experimental press house erected solely for 
studying the phenomena underlying the pressing 
of gelatinised propellant explosives. The 
climatic magazines were pointed out, where 
experimental explosives are stored in hot dry 
and in hot, moist atmospheres and their 
stability under these storage conditions ex- 
amined. These magazines are constructed so 
that the regulation and measurement of tem- 
perature are entirely automatic. Further, the 
explosive samples are stored in separate fire- 
proof cells, so that the decomposition and 
ignition of one sample cannot be communicated 
to the samples in the adjacent cells. 

The last inspection was that of the Safety 
Explosives CaUery. This gallery is an exact 
replica of the Home Office Gallery at Rotherham, 
where the Government testing of proposed 
“ permitted ” explosives is carried out. The 
test consists of finding the maximum charge of 
the explosive which fails to ignite both a sensi- 
tive mixture of coal gas and air and a mixture 
of coal dust and air. Testing is continued until 
the maximum charge is found which does not 
ignite these mixtures for five successive shots. 
This maximum charge is called the “ charge- 
limit ” of the explosive and in fiery mines not 
more than this quantity is allowed to be used in 
one borehole. 

D EMONSTBATION S 

Preliminary experiments were carried out to 
show the various methods of firing e.xplosives 
and the dilfeionce between burning and deto- 
nation. The difference between explosion de- 
pending on rapid burning and explosion due to 
detonation was illustrated by firing gunpowder 
by safety-fuse alone and dynamite by a deto- 
nator fired by safety-fuse and by a detonator 
. nd electrically. The difference between burn- 
®g and detonating the same explosive was 
p ®*^t>vely displayed by igniting a cartridge of 

ambrite No. 2 by a flame and a similar cart- 
d^n t explosive detonated by a No. 6 

The carrying out of the following tests was 

*ben demonstrated 

Acod Block Test, in which a definite 

B of explosive is fired in a cavity in a lead 


working ot tne 

(iiagrammatwaUy. 

is purely electrical, 
are eliminated to t 


cylinder and the increase in volume of the cavity 
measured. This increase gives a rough indica- 
tion of the shattering power of the explosive. 

(6) The Ballistic Mortar Test, in which the 
explosive is contained in a cavity in the side of 
a steel mortar which forms the bob of a large 
pendulum. The shot is tamped by a steel block 
which forms a sUding fit in the first block. When 
the shot is fired the magnitude of the recoil of 
this large pendulum gives a measure of the 
heaving effect of the explosive. 

(c) The A.D.C. Test for determining the 
maximum length of air-gap through which ex- 
plosion can be transmitted from one cartridge 
to another. 

(d) The Velocity of DetoTiation Test : by the 
H’Autriche method. This method is not an 
absolute method such as that in which the 
Mettegang recorder is employed. TNT fuse, a 
thin lead tube containing a core of compressed 
trinitrotoluene, is employed in this test and the 
results obtained depend on the rate and uni- 
formity of detonation of this fuse. 

(e) Safely Explosives Gallery Test : Shots 
were fir^ showing the ignition of coal- gas- aii- 
mixtures and of coal-dust -air mixtures by 
means of explosives. 

The guests were then assembled in order to 
observe a demonstration of some of the pro- 
perties and practical applications of explosives. 
The first experiment, in which a cartridge of 
Blasting Gelatin was placed (o) a little distance 
above an iron plate, (6) in contact with a plate, 
and (c) “ tamp^ ” or confined on a plate, illus- 
trated the effect of “ tamping ” an explosive. 
The last method is much used for cutting steel 
plate ui the destruction of old ships. The next 
experiment illustrated a typical application of 
explosives in the removal of obstacles. A row 
of cartridges was laid close up to the foot of a 
wooden palisade and confined by a banking of 
earth. A single shot served to remove com- 
pletely the whole of the palisade. An example 
of the application of explosives in modern 
agriculture was illustrated by constructing a 
trench by a single detonation. In the next 
experiment a large cast-iron ring, weighing over 
3 tons, was satisfactorily broken up for the scrap- 
iron heap by the .application of a “ plastic ” 
shot to the inner face of the portion of the ring 
in contact with the ground. As a companion 
experiment a large iron pot, weighing over 5 
tons, filled with water, was completely de- 
molished by a single explosive charge fired 
under the waiter. In this case the application 
of a “ plastic ” shot would be unsati^actory, 
owing to the shape of the pot and the danger 
that would be incurred from flying metal. A 
series of distress and sound signals was next 
discharged. Distress signals are very com- 
plicated in design, but consist, essentiaUy. of a 
charge of gunpowder for propelling the signal 
from the firing socket into the air, a charge of 
colour composition, which is expelled away 
from the main charge by a small compressed 
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gunpowder chaise, and a main charge of Tonite 
which ia detonated by means of a time-fuse and 
detonator. Sound signals are used in light- 
houses during foggy weather. They consist of 
a charge of compressed Tonite and are inserted 
in a revolving-wheel device which detonates 
them at r^ular intervals by means of a deto- 
nator inserted in them. The last experiment 
illustrated the use of explosives in labour- 
saving by the demolition of a chimney stack. 
Owing to the proximity of the stack to other 
buildings, it had to be brought down in a 
definite direction. Bricks were removed from 
the base of the stack, leaving supporting pillars 
on that side of the stack towards which it was 
required to fall. These pillars were then bored 
and charged with the requisite weight of 
explosive. 

The thanks of the Society are due to Sir 
Harry McGowan and the Directors of Nobel 
Industries, Ltd., for their hospitality ; to the 
members of <the Chemical Staff who acted as 
guides and interpreters ; and, not least, to 
Dr. H. Hepworth for supplying the above 
account of the visit. 

CATALYSIS THROUGH AMERICAN 
SPECTACLES 

E. F. ARMSTRONG and T. P. HILDITCH 

T he Committee on Contact Catalysis of 
the Division of Chemistry and Chemical 
Technology of the American National 
Research Council has published its first report, 
written by the Chairman, Prof. W. D. Bancroft, 
in the form of a serial story appearing in the 
pages of the Journal oj Industrial and Engineer- 
ing Chemistry (April-July, 1922). 

The subject is surveyed thoroughly and. 
incisively, the views of the upholders of various 
theories are given exhaustively and illustrated 
by well-chosen extracts from their published 
papers, and the report ia enlivened by con- 
siderable humour — a mode of treatment which 
may be recommended to the discreet attention 
of most writers of scientific literature. The 
Committee states that it seemed the best 
thing it could do in its first report was to outline, 
as clearly as possible, the present situation in 
regard to contact catalysis. After that, it 
should be a relatively simple matter to deter- 
mine what to do next. One rather gathers 
that the result has been to discover objections 
to all the theories of contact catalysis at 
present in the field, so that “ what to do next ” 
should resolve itself into the establishment of 
a really satisfactory sound explanation, pleasing 
alike to physical chemists of all schools and 
also, let us hope, to the mere chemist. 

^ The “ radiation ” h 3 qK)the 8 is fares worst : 
the paucity of experimental evidence, or, rather, 
the apparent indifference of its exponents to 
the desirably^ of experimentally, as well as 


hypothetioaUy, correlating infra-red absorptio 
with catalytic action in as many cases ^ 
possible, is stressed, and the conclusion reacheii 
is that “ it is quite extraordinary that a theorv 
like this should get a scientific standing wifi 
apparently nothing back of it.” It is, however 
in regard to the treatment of the other two 
hypotheses— “intermediate compound ” and 
“ adsorption ”■ — ^that we are tempted to joij 
issue with the Committee, which seems verv 
impossible to please : but perhaps destructive 
criticism is so easy. 

The present writers’ disavowal of precise 
knowledge of most of the “unstable iniep. 
mediate compounds ” (in the transient existence 
of which they have been led to believe from a 
consideration of the chemical transformations 
in hand) is quoted tn. extenso, including the 
statement that they might well be as “iniJef. 
inite ” as the adsorption of dye by fibre, * and 
is followed by the criticism that though w 
believe firmly in the formation of definite 
intermediate compounds, our conception of an 
intermediate compound is so elastic and oui 
knowledge of the c* ui positions of the assumed 
intermecBate compounds is so limited that 
there would probably be no difficulty in re- 
writing all our results in terms of adsorption, 

Yet, when the latter view is considered in 
detail, it receives somewhat rough handling; 
“ tf we adopt Langmuir’s views of oriented 
adsorption, all sorts of things become possible”— 
but " such a suggestion is of very little velue 
unless it can be made definite ... it msj 
well be that some entirely different hypothesis 
will prove necessary . . . for the moment 

it looks as though the organic chemist were 
the safer man to follow . . . the identification 
of the intermediate compounds does not account 
for the catalrtio action. On the other hand, 
it is impossible to take the next step until 
the intermediate compounds have been identi- 
fied.” This, in sporting language, looks like 
backing each theory both ways ; at the same 
time the Committee concludes that the dilfer. 
ence between what is meant by those who talk 
of “ definite ” or “ indefinite intermediate 
compounds,” and those who refer to “ adsorp- 
tion ” is “psychological and not chemical. 

The possibility of explaining cata ysis by 
means of the kinetic theory of molecular 
collisions — the function of a catalyst being 
then in some way to increase the opportunities 
for collisions of molecules, perhaps in spccihc 
positions, is considered in some detail, but 
the Committee is apparently inclined to tn® 
view that on the whole “ activation by adsorp- 
tion ” affords a better explanation. The 
ness of what is implied by “ activation 
fully appreciated by the Committee, as may 
seen from its reference to Baly’s hypothesis o 
“ opening up fields of force,” but it 
feel that Langmuir’s theory of “ 

• Proc. Roy. Soc., 1920, •(*, 37 
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adsorption ” offeiB the poesibility of on explann- 
tion of the supposed activation, for the last 
TTord is a suggestion that Langmuir’s theory 
TTOuId thro-w more light on -the real problem 
of contact catalysis if it were developed so 
as to show, for example, that an ester was 
adsorbed in different ways by different catalytic 
agents, and that the reaction took place at 
the point of the molecule “ where the ester 
tied on to the adsorbent, forming the indefinite 

compound.” 

Whether this is psychological or etymoltmcal 
difference, it is perfectly plain that the Com- 
mittee’s toal conclusion, the Langmuir theory 
of adsorption, in so far as it applies to catal5rBia, 
and our own intermediate -compound theory, 
all come to the same thing. Pmnkly, we are 
tiring of etymological splitting of hairs in this 
matter. Organic chemists will always regard 
these things from their own standpoint, and 
ao will physical chemists or pure physicists ; 
hut what we maintain is that in recent work 
on catal3f8is the “ adsorption ” school of 
physicists and the “ intermediate-compound ” 
group of organic chemists have develojied 
theories which are on closely converging lines, 
and we suggest that the next move is a definite 
acceptance of this fact by both sides, followed 
by mutual exchanTO or views to facUifate 
further progress. If the organic chemist, for 
example, were to state frankly the details 
which do not at the moment fit in closely with 
his point of view, and mutual examination of 
temporarily irreconcilable data were under- 
taken by representatives of the chemical 
and physical views from their respective 
standpoints, it is more likely that progress 
would be resumed than if the apparently 
interminable discussion on terminology were 
pursued further. 

The reluctance of some chemists (we had 
almost written cataytic chemists) to have 
anything to do with chemical compounds, 
however unstable, is hard to understand, but 
is well illustrated by the Committee's failure 
to grasp why, if the dehydration of alcohol 
by alumina depends on the intermediate 
formation of aluminium ethylate, kaolin should 
act almost as well as alumina, since “ the 
formation of a definite kaolin ethylate seems 
improbable.” Now, surely it is common know- 
Iwge that kaolin and the many other complex 
^cates and alumiuo-silioates, although definite 
m one sense, sire indefinite in that various 
molec^ar proportions of the constituent oxides 
may be found combined together and mop ad 

some extent independenUif of the total molecule 
w stich. Thus, in some other complex silicates, 
, ® ^lites, it is actually and readily possible 
replace some of the bases by others, for 

ample, soda by lime, «uid vice versa, without 
of h!**® ™ aJummo-silioate part 

ailinot complex. Since then the complex 
can u is so flexible that part of it 

ce chemically interohtuiged without dis- 


ruptiim the whole, it^is equally possible for 
the alu mina in kaolin to carry on transient 
combination with alcohol without itflFftnfini , 
the rest of the kaolin molecule. The phe- 
nomenon of base-exchange in the zeoUtes 
is a particularly beautiful analogy of the ease 
of intra-molecular chemical interaction which, 
although non-oatalyrtio, shoiild be home iii 
n^d before dismissing too lightly the proba- 
bility of intermediate-compound formation 
during catalysis. 

The action of “ promoters ” is dealt with 
briefly in the report, reference being made to 
Pease and Taylor’s summary of the data on 
tlm branch of the subject."' Whilst quoting 
Rideal and Taylor’s supposition that the pro- 
moter altera the proportion in which the 
interactants are a^orbed at the catalyst 
surface, the Committee adds an alternative 
suggestion, namely, that perhaps the catalytic 
agent activates only one of the reacting sub- 
stances or activates one chiefly, whilst the 
promoter activates or increases the activity 
of the other. The subject of promoter action 
is, however, so complicated and obscure that 
a considerable amount of further detailed 
experimental work is necessary before a general 
explanation is likely to be discovered. It 
is shown that the theory of poisoning of contact 
catalytic agents has been more satisfactorily 
developed. Any substance which retards, or 
prevents, the approach of the reacting sub- 
stances to the catalytic agent will slow down 
or put an end to the reaction ; or, the poisoning 
of a catalytic agent is due to marked adsorption, 
which cuts down the adsorption of the reacting 
substances. 

The recent work of Taylor and Bums,® of 
Maxted,^ and of others is fully discussed and 
the evidence for the above views concisely 
summarised. An interesting point is made 
when it is remarked that " poisoning ” of non- 
catalytio reactions is a f .miliar phenomenon 
in the non-corrosion of many oxidi^ble metals 
due to a minute protective film of oxide. In 
this connexion we would draw attention to 
the unfortunate manner in which physico- 
chemical theory lags behind technical practice 
in the realm of catalytic action. It is no secret 
that, as in other technical applications of 
catalysis, the matter of ” poisons ” was one 
of the greatest difficulties connected with fat- 
hydrogenation. These difficulties were over- 
come in works’ practice ten years ago mainly by 
consideration of the possibility of “ films ” of 
various kinds preventing contact between cata- 
lyst, oil and hydrogen, although the blessed 
word “ adsorption ” was not specifically invoked, 
even though it had by that time been invented. 

Rosenmund’s"" employment of suitable 
“ poisons ” to modify the action of catalysts 

* J. FhXS. CIxm., ISSO, 14. S41 

* J. Amcr. Cbem. Soc., 49, 1285 

« Masted, J. Cbem. Soc., 1919, US. 1050 i 1920, tV, USD, 1601 ; 

1921.119, 225 

* B«r., 1981, MS, 435, 638, 1092 
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is referred to, and this seems to be a field of 
which the potentialities are by no means yet 
fully explained. 

Other subjects which are dealt with are the 
mixed oxidation catalysts devised by Lamb, 
Bray and Frazer Bideal’s attempted ooimexion 
between overvoltage and catalytic jwwer,’ and 
the apparent stimulation of some catalytic 
hydrogenations by small quantities of oxygen.*’ 
Whilst the report gives a very full account 
of the present knowledge of the procedure of 
contact catalysis, we feel that the lines on which 

■ I. Ind. Eng. Chem., 1920, 12, 217 

’ J. Ainftr. Qiem. &oc., 1920, 42, 94 

• WiUst&tter A Waldeachmldt-Leitz., Ber., 1921, fi4, 119 


further work is apparently recommended to be 
undertaken are somewhat restricted in scope 
In our opinion more attention should be paiij 
to the characteristic side actions which proceed 
during most cases of catalysis. 

Although we have handled the report oriti. 
caUy, we do not wish in any way to detract 
from its great value at the present juncture 
The more fully and frankly such problems are 
discussed the better for chemical progress ; all 
hypotheses are of value provided they are put 
to the test of experiment and even in catalysis 
an ounce of practice is worth a great deal of 
theory. The thanks of all chemists are due 
to Prof. Bancroft and his colleagues for the 
labour they have expended on their report. 


ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 


T he sixth annual report of the Association 
covers the most diihcult period, from the 
trade point of view, which has yet been 
experienced j but, despite the adverse 
circumstances, the Association has hrmly main- 
tained its numerical stre^th, improved its finances, 
and established its position. 

For the first time in the history of the Industry 
a thoroughly representative chemical exhibition 
was organised by the Association as a section of the 
British Industries Fair, held at the White City early 
in 1922. The exhibition created great interest, 
both in trade and official circles, about fifty mem- 
bers of the Association participated, and although, 
as was to be expected, they were not overwhelmed 
with orders, a certain amount of business was done; 
the real value of the exhibition lay in the educa- 
tion of the public mind as to the scope and possi- 
bilities inherent in British chemical iudustry. 

The revision of the Association's Directory has 
proved to be more complicated and difficult than 
was anticipated. The Russian and Japanese lan- 
guages have been replaced by Gorman, and the 
lists of products and proprietary trade names have 
been extended. The publication should be ready 
for distribution at an early date. During the year 
the Association’s pamphlet on ** British Research 
Chemicals ” was revis^ and greatly enlarged to 
cover about 1800 fine-chemical products, including 
inorganic chemicals, Indicators, and microscopic 
stains; many thousand copies were distributed to 
chemists, Trade Commissiemers and others inter- 
ested, in all parts of the world. Information con- 
cerning the industry has been contributed to the 
Press throughout the year, and the public has been 
kept informed of the progress of the industry. 

The Council, having felt that the time had come 
when an effort sbonld be made to get the terms of 
oontraotSB wi^ pt^ie authorities so amended as to 
be put and rineonable to both the contracting 
parties, approached the Federation of British In- 
dustries, and this body has set up a committee for 
the purpose of revising the oonditions of for ms of 
contract, tender and ^;>ecifieat4ons in use by 


Government departments, municipalities aud other 
public bodies. Mr. H. Ferguseon represents the 
» Association on this Committee. 

Since the conclusion of the war many countries 
have revised their customs tariffs, and those of 
Spain and the United Statee have in particular 
engaged the attention of the Council. Mr. E. G. 
Perry has represented the Association on the 
advisory board nominated by the Federation of 
British Industries to assist the Board of Trade in 
its negotiations with the Spanish Government. 

Much useful work has been carried out by tb 
Joint Research Committee of the Association and 
the British Chemical Plant Manufacturers’ Asso- 
ciation, and an understanding has been reached 
with the British Engineering Standards Associa- 
tion whereby overlapping of activities will he 
avoided; the latter Association has issued a Direc- 
tory, which supplies a long-felt want. The report 
on the Standardisation of Steam-Jacketed Pans 
(c/. J., 1922, 62 b) aroused great interest through- 
out the industry, and its excellence is shown by the 
adoption of the specification by the British En- 
gineering Standards Association as the official 
British standard. A similar report on si^dard 
covers for jacketed pans will be issued shortly. 
Preliminary reports on the standardisation of cast- 
iron filter-presses have been issued for criticism 
(c/. J., 1921, 401 b, 1922, 210 b), and the fina 
report is nearly ready for publication. The use o 
nickel, Monel metal and chromium steel iu chemica 
plant has been investigated. , 

The Association has taken a sympathetic iuterei 
in the inauguration of the Institution of Chemica 
Engineers, of which the General Manager 
chairman. This new organisation should bo o 
considerable benefit both to chemical and p ^ 
manufacturers. 

Throughout the year the Council has been 
Btantly engaged on the problem of tranepor • 
Railways Bill, which received the Btoyal Aflsen 
August, 1921, i« of great importance 
chemical industry in that, for the first time * 
history of railways, it takes away from the ra 
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oiapSLUie'/ the power of finally deciding what are 
dangero’is goods and investe it in the Railway 
Rates Tribunal. Further, the rates charged on 
dangerous goods are in future to be subject to 
analysis in precisely the same manner as the rates 
for ordinary merchandise, so that chemical manu- 
facturers will not have to pay for aervioes which 
are not provided, as hitherto. 

Apart from the Railways Act, the Trafl&c Com- 
mittee has been fully occupied in dealing with tiie 
consequent revision of the General Railway Class!- 
tcation of Goods. Many objections were sent in by 
various members to the proposals of the railway 
oompaniea in oonnexton with the clasmfication of 
non-dangerous goods, and as the result of meetings 
held with the oompanies a number of concessions 
were obtained (c/. J., 1922, 78 e). It was, there- 
fore, only necessary to ask the Rates Advisory 
Committee to adjudicate upon 20 cases, with the 
result that decisions favourable to members were 
given in no less than 15 cases. It is fair to say 
that no other industry received more concessions 
than were obtained for the chemical industry. 

The classification of dangerous goods has en- 
tailed much detailed work by the Traffic Committee, 
as that body formed the nucleus of the Dangerous 
Goods Sub-Committee of the Traders’ Co-ordinating 
Committee. The proposals of the railway com- 
panies consisted of 49 foolscap pages of printed 
matter, and some 150 objections were lodged. The 
Committee has held meetings with the railway 
oompanies extending over six days, and the result 
is that the Rates Advisory Committee will only 
be called upon to adjudicate in about 30 cases. The 
work of the Association, through its Traffic Com- 
mittee, ndll lead to a very substantial saving in 
the cost of rail transport when the new rates and 
charges come into operation. 

The railway companies have recently submitted 
their new general conditions of carriage for the 
approval of the Railway Hates Tribunal, and these 
proposals are being carefully examined in conjunc- 
tion with other traders’ organisations, in order 
that the interests of members may be fully pro- 
tected. The Council has associated itself with the 


Federation of British Industries in opposing the 
Bill presented to Parliament by the North-Western 
and Midland and West Scottish Group of Rail- 
w'ayci asking for powers to enable the group to 
become carriers by road. 

In December, 1920, the Home Offic-e circulated a 
raft of proposed new regulations for factories and 
workshops. The original draft was severely criti- 
tiSM by members of the Aasociahton. The Council 
OK the matter np and, after protracted negotia- 
the issue of an amended draft, in 
^ ich all the pointe raised by the Association were 
the fullest consideration. 

th *3so considered the bearing ol 

tf*rD Parliamentary measures upon the in- 

<?hemical manufacturers: — Rating ol 
S^mon and Freshwater Fisheries 
iqnA o i ’ ”^3kaU Works and Registration Acts 
Industries Act, and the 
with +K* Regulation) Act. In connexion 

Pointii t a committee hae been ap- 

can takft what action, if any, the Council 

Berests in^ i P*?™**^ co-operation among the in- 

Production^s!r+u®® ^ cheapen the cost of dye 

in this country. 


THE ANNUAL MEETING 

The sixth annual general meeting was held in 
Burlington Houee, London, W., on July 13. 

Sir.John Brunner, Bart., presided, and in moving 
the adoption of the Report said: — The Association 
is to be highly congratulated upon the fact that it 
has secured the services of Mr, Woolcock upon 
mutually satisfactory terms for a further period of 
five years. Mr. Woolcock is, to a very large extent, 
the Association, and we cannot do without him. 

There is acute difference of opinion in thb 
country whether a tariff is good for our country or 
whether it is not; but 1 think we are all agreed that 
a tariff in a foreign country is not a good policy, 
and, unfortunately, since the war all the countries 
of Europe have set up almost prohibitive tariffs 
which have done a great deal of mischief in retard- 
ing the revival of trade. A new proposal has been 
presented to the United States Senate, not only 
w'ith regard to tariffs, but with regard to subsi- 
dising the American shipping industry, and I am 
very pleased to see in the Press that they have 
found very great difficulty in carrying this almost 
prohibitive Fordney Bill, and that apparently the 
whole matter is again going to be dropped, as it was 
last year. We will, I am sure, keep our eyes upon 
this matter, and if anything can be done by the 
Council to mitigate the operation of the American 
tariff, I am certain the Association will do it. 

In the matter of transport we are greatly in- 
debted to Mr. Malacrida and his department. Yon 
will have seen in the papers this morning that the 
railway rates in this country are shortly to be 
reduo^ to 75 per cent, above pre-war figures, 
instead of 100 per cent., and the fiat-rate increases 
are to be reduced from Is, to 6d., from 9d. to 4d., 
and from 6d. to 4d. per ton, the fiat rate of 3d. 
being unaffected. The rate for small parcels is to 
be reduced from 150 per cent, to 100 per cent. I 
would like to bring to your notice a sentence in the 
Report which says: “The constant bringing to- 
gether of industrialists and railway officials has 
created a new atmosphere, and the relations 
between them are now on a very satisfactory foot- 
ing,” which is, 1 think, a great deal more than can 
be said of the relations of traders and railway 
companies in the past. It says a great deal for the 
tact of our officials who have been able to create 
this friendly feeling with the railway companies. 
It not only saves traders a great deal of expense 
but also the railway companies, and if both sides 
get what they want without expense it always tends 
to the reduction of rates. 

With regard to the Home Office Regulations 
under the heading “Dangerous and Unhealthy 
Industries,” a term which I personally object to, 
because there are a great many chemical operations 
which are no more dangerous to health or to life 
than working in a cotton factory or even sitting at 
a desk in the Home Office, I think it is begging 
the question to call the whole of the chemical 
industry a dangerous and unhealthy industry. It 
is one of the difficulties under which legislation of 
the present day labours that Parliament is ^ over- 
whelmed with work that regulations of this char- 
acter have to be left to the various Departments. 
Hou'cver, we have succeeded in this instance in 
arriving at an agreen«nt with the Home Offict. 
which, although it is not entirely satisfactory to us. 
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is one in which we can acquiesce, and one which has 
practically entailed no expense to the chemical 
industry of the country. 

I think you can be very highly congratulated 
upon the continued us^ulneas of this Association to 
the trade of chemical manufacturers in this 
country, and »o long as the members of the Council 
continue to work in entire harmony, that state of 
things will persist. In founding this Association 
I think tiiat we have done a great stroke of work 
for the chemical industry, and I trust it will be as 
prosperous in the future as it has been in the past. 

The motion for the adoption of the Report was 
seconded by Mr. Max Muapratt (vice-cbairman). 

In the subsequent discussion Dr. E. F. Arm- 
strong said that the subjects of tariffs, licences, and 
of the whole mechanism of safeguarding indu^ries 
were extremely complex but unfortunately brou^t 
in politics. Those who believed that any other 
policy than that of Free Trade led to destruction 
had been able in the case of the chemical industries 
to sacrifice that view for the greater end of estab- 
lishing the chemical industries of this country. 
The heavy chemical industry had, fortunately, per- 
haps partly for geographical reasons, been able to 
stand on its own. The dyestuff and fine-chemical 
industries had found themselves in a more difficult 
position. To have an industry of that t3i>e there 
must be trained technical men to carry out the 
work. The most brilliant finance, the most original 
and remarkable organisation, and even cheap trans- 
port were all unavailing in the absence of technical 
ability, but he felt sure that such ability was 
plentiful in this country. The chemical industries 
were of national Importance, not only for the pro- 
ducts they gave and which surely should be made in 
this country rather than be brou^t from abroad, but 
as training grounds for chemists, the chemist being 
regarded as a very important servant of the State. 
If they reviewed the technical men holding more or 
less responsible positions throughout British industry, 
ignoring those who were connected with the heavy 
chemical industry, they would find a great many 
came out of one or two industrial schools, possibly 
out of the laboratories of a firm like Noel’s, and 
the necessity of having such industrial schools was 
obvious. Unless we established our fine-chemical 
industry and our dye industry we should have no 
industrial schools in which to train those chemists 
who would be at hand in the hour of need, whether 
in peace or in war. 

Mr. E. V. Evans said he thought they must face 
the fact that the Dyestuffs Act did not afford the 
measure of protection that the industry really 
required. That Act was designed to promote 
the dye industry without prejudice to the textile 
industry, a matter which Euclid would have shown 
to be entirely absurd. They would remember that 
in order to assure that the interests of the textile 
indust^ should not be adversely Influenced daring 
the growth of the British dye industry, the Act 
provided that the representatives of the users 
should be in a majority on the Licensing Com- 
mittee. The users had not taken undue advantage 
of their numerical superiority, but the fact was that 
they poeseseed this potentiality. Were it not that 
they were men honestly desiring the dye indiuiry 
to be harboured in this country, the position would 
be an impossible one. The question of price was 
at the xnomeqii acute. The position was that If a 


consumer of dyes could show that he had to iw 
more than three times the amount for his BriS 
dye than he paid for his foreign dye before the wa 
that was sxifficient justification for the importati([’ 
of the foreign dyestuffs, provided, of course, that th" 
foreign dyestuff was itself sold at a figure which wa! 
not more than three times the pre-war foreign prigg 
This fiactor of three was an exceedingly serioui 
matter to the dye industry at the present moment 
He could well understand that some simple coJoufj 
could be made at this price, but he was certain tiat 
the whole dye business could not be worked on that 
basis, and it was even more impossible to imagiQ^ 
that new ventures could be undertaken with thig 
price factor in operation. It would be a totellt 
different thing if the sales of the dye industry and 
the output of plant were normal. They had been 
forced to the conclusion that the best way to 
resuscitate business in this country was to labour 
temporarily under this disability; although their 
representatives had fought strenuously against the 
aoceptanoe of the price factor, they had been foitcd 
to accept it for the present. 

Dr. Seligman referred to the work of the Joint 
Research Committee of the Association and tbe 
British Chemical Plant Manufacturers’ Associa- 
tion, of which he is chairman. He said that there 
had been a tendency in the past to standardise 
overything, irrespective of whether it was amenable 
to standardisation or not, and the Committee had 
put the brake on where it was felt desirable, and 
had probably contributed to more practical reaulU 
in that way. The Joint Oommitt^ had before it 
a suggestion that it should undertake an investiga- 
tion into the education of engineers for chemical 
works. Many members of the Committee hesitated 
to accept that task. They were not unanimons on 
the subject, and be thought if it were possible for 
some of the leading members of the Association to 
express their views whether it was desirable that 
the Committee should deal with this subject, it 
would be a great help to the Committee in reaching 
a decision. The whole question bristled vith 
knotty points, and many were frankly afraid of it. 
Members of both the Committee and the Sub-Com- 
mittees, which it had formed, had worked extremely 
hard, but he felt that they wanted a little more 
inspiration than they were getting. If only the 
members of the Association could give them mote 
problems to tackle, more things which they could 
look into in a preliminary way, he would feel happy 
about the future utility of the Joint Committee. 


Sir "William Pearce said he was afraid tha 
neither the nation nor the House of Commons 
really realised the enormous importance of eyntnetK 
organic chemistry and the great future 
in dyes and fine chemicals. He supposed 
would be suspect if they went in for propagao > 
but outside and inside the House of 
importance of these two branches of J.j a 

was really not properly recognised, and it 
question of edneation. The dyestuff an 
chemical industries would be the two gr® 
dustrial successes of the future, and no na ion 
afford to do without them. If Parlia' 

instilled into the minds of the public and o 
ment the two industries could be vjble 

Germans took that view. He had Germ*® 

interview with one of the directors or t 

who told him that the German Wo>e 
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ind people regarded lynthetic organic chemirtry 
u the best asset tiiey possessed and the best hope 
.hey had of recoToring commercial prosperity or 
gnpiemacy. 'That was not realised in this conntry. 
It wonld be a good thing if the Council conld put 
^ 1)6 facts of the progress of these industries before 
the public. It would be welcomed by the members 
of the House of Commons, very few of whom really 
understood the great importance of those two 
industries. They complained to him of lack of 
information; they did not know the progress of 
these industries or understand the difficulties, 
which were stupendous to-day, because not only had 
they the enormous combination of the German 1.6. 
to contend lagainst, but they had to meet an unex- 
ampled slump in the textile trade. 

The Bt. Hon. J. W. Wilson said he thought that 
one of the most important pieces of work during 
the year was that done at the British Industries 
Fair. He thoroughly agreed that they had a good 
deal to learn from Grmany both in unifying 
interests in different chemical manufiactures and in 
educating the public and, indirectly, the buyers. 
He was satisfied from what he saw of the Fair that 
it did a great deal of good in educating the public 
and iu bringing the members and staffs of the 
various chemical firms and manufacturers together 
to compare notes and realise that more could be 
gained by interchange of views than by following 
the traditional British attitude of looking suspect 
on everybody who asked a question. He thought 
there was a great deal more to be done by culti- 
vating friendly relationa between buyer and 
seller thsm in artificial or temporary barriers and 
hindrances. 

The resolution was adopted and Messrs. Fea^y 
and Co. were reappointed auditors for the ensuing 
year. Mr. T. MUler-Jonea presented the jeport of 
the scrutineers, which was received and adopted. 

A epecial general meeting of the Association then 
followed, at which the Chairman moved and Sir W. 
Pearce seconded a resolution to reduce the amount 
of the annual subscription payable by members by 
20 per cent, for the year 1922-23. This was carried 
unanimously. 

The meeting terminated with a vote of thanks to 
Sir John Brunner for his services as chairman 
during the past two years. 


SAFEGUARDING OF INDUSTRIES 
ACT 

SODnm HYPOSULPHITE “R” 

On July 7 atkd 8 Mr. Cyril Atkinson heard the 
wmplaint of R. W. Greeff and Co., Ltd., that 
“sodium hyposulphite R” had been improperly 
classified among the articles dntiable under Part 1. 
of the Act. Tho United Alkali Co., Ltd., and the 
Board of Trade oppoeed the cwnplaint. 

In his oi^ning speech, Mr. K. Swan, counsel for 
the complainante, detailed the uses of sodium thio* 
^phate tmd. then referred to the counher-vstatement 
of the ^ard of Tracte, according to which this sub- 
stance is no longer made from alkali waste but by 
the action sulphur dioxide on aoddum sulphide, 
And by boiling sodium sulphite solution with sul- 
I None of these prooeaees can be described os 
iine-ohemical. The Board intended sodium hypo- 


sulphite R'* to include the substance used for ph<^o- 
graphic and analytical purposes, which is undoubt- 
edly a fine chemical, being made by fine-chemical 
iMnnfacturers and classified as such by the Associa- 
tion of British Chemical Manufacturere. The “ com- 
mercial ” quality is less pure and is sold at prices 
about 60 per cent, lower than those of the “ R’* 
quality. 

Mr. Swan said his case was that the methods of 
manufacture were not fine-chemical methods; 
sodium thiosulphate was used only in n^Ugible 
quantities as an analytical reagent; it was a well- 
recognised heavy chemdcal and made by heavy- 
chemical manufacturers; the purest qualities were 
used for industrial purposes (chiefly photography 
and tanning); and that it was not an analytical 
reagent within the meaning of the Act. Most of the 
material consumed in this country came from 
abroad and was marketed in 1 — 10 ton lota. He con- 
tended that the degree of purity ci a substance 
could not determine its classification as ** fine’’ or 
** heavy,'* and that the Board of Trade was not 
justified in afiBxing R " to an admittedly heavy 
chemical. The ** pea ” crystals of hypo ** used In 
photography were not purer than the com- 
mercial quality. 

£videnoe for the complainants was given by five 
trade witnesses, all of whom maintained that there 
was no appreciable difference in quality between the 
pea crystals and the larger crystals known as “ com- 
mercial,'* and that the difference in price (about 
£3 — £4 per ton) was mainly accounted for by the 
different method of packing. Importation, which 
was large before the war, had practically ceased 
since the Act came into force. 

Id reply to Sir Arthur Ckilefax (counsel for the 
United Alkali Co.), who adduced prices of £12 lOs. 
and £18 a ton for the two grades quoted in a trade 
journal for May 5, 1922, Mr. A. H. Gilbert, s chemi- 
cal dealer, said that price quotations in all the trade 
papers were most erratic. It was only extreme folly 
which made purchasers pay the higher price for 
what was substantially the same article. A great 
deal of tho “hypo’* be had sold came from Ger- 
many. The term ** hypo, photographic ” was not 
recognised by dealers. 

Mr. A. F. Butler, director of R. W. Greeff and 
Co., also affirmed that sodium thiosulphate was 
regarded by the trade as a heavy chemical. In his 
firm’s price-list it was classified both under “ techni- 
cal ” and “photographic" chemicals. When both 
forms (pea and large crystals) were packed in the 
same manner, the difference in price was only about 
123. 6d. per ton. Asked by &ir A. Colefax why 
“sodium hyposulphite, Rhodia brand," was priced 
in his firm’s list of January, 1922, at 20s. per cwt., 
and classified, not under “Technical Chemicals" 
but under ** Fine Chemicala and Pharmaceutical 
Products," witness said that Rhodia crystals were a 
special brand ; the list was the only on© issued to 
heavy-<hemical manufacturers at the present time, 
and it contained other heavy chemicals, e.g., oxalic 
and citric acids. 

Mr. R. J. Kindon, of Chas. Zimmermann and Co., 
(Photographic), Ltd., quoted trade journals in which 
** hypo " was referred to as a heavy chemical. For 
about 20 years his firm had sold ih© “Agfa" 
brand, which was made by the A.-G. ftir Anilin- 
fabrikation, of Berlin. The qualities demanded of 
photographic “hypo" did not include very great 
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parity, l>ut great whiteness, cle&rneas, regularity of 
size of crystals, and freedom from dust. 

Mr. O. F. C. Bromfiold, secretary of the British 
Chemical Trade Aseocia^iim, said that he compiled 
the London market reports in the Chemical Trade 
Jfmrwdy and he contributed market news to the 
Chemiei and Prupgist, but in the latter case he was 
not responsible for the cla^doation adopted. He 
had only been connected with the chemical trade 
since 1919, and he obtained his information frcm 
merchants, not from manufacturers. The classifica- 
tion he adopted was based on trade custom, and he 
regarded the terms “ industrial '' and “ heavy ** as 
substantially synonymous, and also the terms 
“ fine ** and “ pharmaceutical.’* 

Mr. E. J. Parry said that the pea crystals and 
the large crystals were practically id^tical in 
chemical composition; he had never seen a sample 
of ''commercial” hypo of less than 98*5 per cent, 
parity, and the average difference in purity between 
the two forms was about 0*5 per cent. Tl^re was a 
third form, purified by repeated crystallisation, 
which was sold at about 2s. 3d. per lb., hut it was 
quite a rarity; its iise as an analytical reagent was 
foolish, because the " commercial ” form was as 
good as the best for that purpose. Its use for 
analytical work was so small (a small fraction of 
1 per cent, of the entire consumption) as to be 
negligible. Sir A. Colefax mentioned analyses 
covering 12 years, supplied by the United Alkali 
Co., and showing that the purity of the ooromerciat 
quality varied from 93*79 to 97*46 per cent. Mr. 
Parry said that English manufacturers produced an 
article analysing 98 to 99 per cent. He admitted 
that sodium thiosulphate was an analytical reagent 
in common use and that many important industrial 
analyses depended upon it. In common with many 
other photograpbio chemicals, it was not a fine 
chemical. The Continental fine-chemical manufac- 
turers who made and sold it, probably did so to keep 
tbeir trade in photographic chemicals together. 

Mr. "Whitehead, for the Board of Trade, said that 
"hypo” of photographic quality was a perfectly 
well-known commodity. Before the Act came into 
force, the pea quality was the photographic quality, 
and would still be if properly and genuinely pre- 
pared ; but it was now being imported in an impure 
^ate, dn order to avoid duty. 

Sir A. Colefax argued that the words in the Act 
"analytical reagents, all other fine chemicals,” im- 
plied that all analytical reagents were fine chemi- 
cals. The use in photography of an admittedly 
heavy chemical justified its classification as a fine 
chemical, because it was of the d^nite degree of 
purity demanded for that purpose. Those who sold 
the pea quality for photographic purposes were im- 
pressed by the necessity for special tests. But ti^ere 
was no need to discuss the claims of "hypo” to be 
regarded as a fine chemical because it was admitted 
that the pea quality was a typical, well-known and 
widely-us^ analytical reagent. 

Mr. E. B. Cook, managing director of Johnson 
and Smas, Manufacturing Chemists, Ltd., said that 
Ikis Ana sold practically only the fine pea form and 
the cubic crystals, both of photographic quality. 
.These crystals were clear, of good colour (sot 
yellow), free from moisture, and always analysed 
bver 99 per cent., usually 99*5 per cent, and 
upwards; any material b^w 99 per cent, was 
reacted. 


A 

Mr. ^an expressed the opinion that “ analytic,! 
reagents” meant those analytical reagents irW 
were fine diemicals. Mr. Whitehead said that th 
view of the Board of Trade was that every analytical 
reagent was a fine chemical. 


The Beferee’s award, signed on July 17, was 
follows; — ** 


Sodium hyposulphite is put on the market in t»o 
forms and under two descriptions. There is 
ordinary quality known as commercial, which is h 
the form of large crystals of different shapes and 
sizes. There is no standard of purity or colour t« 
which it is expected to conform. There is also th« 
quality known as “ pea crystals.” The material h 
in the form of small crystals uniform in shape aad 
size. Again there is no fixed standard of purity or 
colour to which it must conform, hut it is expected 
to be clear, dry, and a very good white. In practitc 
analysis shows that the percentage of purity variej 
from 99 to 99'6 per cent. At times even a higher 
degree of purity is obtained. The material is very 
largely used in photography, and the demand tor 
this purpose has led to the introduction of tie 
description ” photographic quality.” That descrip, 
tion implies that the material is of the highest 
quality put on the market. To answer that descrip, 
tion the material must be in the small crystal form, 
of _yery good colour, dry, and of a purity not les 
than M per cent. 

There is no dispute but that sodium hyposulphite 
is an analytical reagent. It is in common use. It 
would find a place in any list of analytical reagents. 
The quality used for this purpose is the best obtain- 
able, t.s., the photographic quality. 

Sodium hyposniphite has hmn irmluded in the list 
published by the Board of Trade with the letter 
” R ” ggainst it, meaning thereby that only the 
highest quality, viz., the photographic quality, b 
to be dutiable under the Act. This inclusion in the 
list is justified by the Board of Trade on the ground 
that sodinm hyposulphite of photographic quality is 
(1) an analytical reagent and/or (2) a fine chemical. 

The complainants concede that it is an analytical 
reagent, but deny that it is a fine chemical. They 
contend that as a matter of construction the words 
in the Schedule only include such analytical re- 
agents as are fine chemicals. They rely strongly on 
the word “ other ” in the Schedule. The relevant 
words to bo construed are “ synthetic organic 
chemicals, analytical reagents, all other fine 
chemicals.” 

1 do not see how the complainants can be right- 
To hold that synthetic chemicals and analytical re- 
agents are in the Schedule only if they nf® 
chemicals, quite apart from their claims to tw 
description os being synthetic in the oue case » 
analytical reagents in the other, would be to gc 
no effect to the words preceding “ all other fine 


hemicals.” „ , M 

Some weight must be given to the wora <>• > 
nd in my opinion the interpretation '"'i , .f, ,, 
fleet to all the words used is this ; —The 
n tended to protect the fine chemical 
he eotpreasion ” fine chemical ” was very v 
t was without any definite meaning- L 

sture deliberately avoided attempting » , 

ine chemicBl, hut it intended that l„jse 

lO mistake about the inclusion within t “ . j ^ 
f synthetic organic chemicalB and anaj 
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ents. The specific inclusion of these chemicals 
^^dicatee in my opinion that the words “ fine 
' hemicals ” irere intended to be used in a sense wide 
'^noagh to cover the classes mentioned. Parliament 
^ as content to leave the further application of the 
* nression “ fine chemicals ” to the Board of Trade, 
to a Referee, but their hands were to be tied 
? respect of such chemicals as could with reasonable 
certainty be described as synthetic organic 
chemicals or analytical reagents. 

As this view seems to me the right one I thought 
t unnecessary to determine whether or not sodium 
hyposulphite was a fine chemical independently of 
its being an analytical reagent. 

In my opinion, once it is conceded that sodium 
hyposulphite is an analytical reagent in regular 
use the complainants’ case falls to the ground, and 
I have no option but to award that the substance 
in (luestion in its purest form is rightly included in 
the list as an analytical reagent. Only the purest 
form of the chemical is within the Schedule. It is 
only that form which is used as a chemical reagent. 

I think that it is advisable to be a little iilore 
definite as to what is meant by the letter “ R ” in 
this particular case. It is stated on behalf of the 
Bo.ird of Trade that only the quality known as 
“photographic” is intended to be included, and I 
think that it would be wiser to state that in the 


I wish it to be clearly understood that the mere 
fact that sodium hyposulphite is in pea-crystal 
form does not prove that it is of photr^raphic 
quality. In my opinion photographic quality indi- 
cates that the chemical is in the form of small 
uniform cryataU, that it has great purity of colour, 
and is of 99 per cent, (or thereabouts) purity and 
upwards. No objection is offered by the Board to 
the addition of the words “ photographic quality.” 

1 therefore award that the list be amended by 
inserting after the words “sodium hyposulphite’ 
the words “ photographic quality.” The complaint 
fails. No orfer as to coste. 


PERSONALIA 

Dr. J. C. Drummond has been appointed to the 
chair of biochemistry at University College, London, 

Mr. Max Muspratt has sncceeded Sir John 
Brunner as chairman of the Association of British 
Chemical Manufacturers. 

The honorary degroo of D,Sc. of the TJiuvorsjty 
of Oxford has been conferred on Prof, J. Perrin 
of Paris and on Prof. F. Gowland Hopkins of 
Cambridge. 

Hr. S. Pexton has been elected to the gas re- 
search fellowship founded by the Institution of Gas 
Engineers, and Mr. W. H. B. Hall, of the South 
Metropolitan Gas Co., to the Corbett Woodall 
Scholarship, both tenable at the Unirersity of 
Leeds. 

"nie Commissioners of the Exhibition of 1S51 bave 
awarded a Senior Studentahip to Mr. J. S. Buck, 
research student iu chemistry, Liverpool ; and on 
^eir nomination Mr. D. F. St^man, University of 
Eritiah Columbia, and Mr. J. C. Smith, University of 
0,17 have been awarded Science Research 

wholarAips (Overaeaa) for physical chemistry and 
chemistry, respectiTety. 


Dr. Lennart Smith has been appointed professor 
of chemistry in the University of Lund, Sweden. 

Mr, L.’M. Tolman, chief chemist to Wilson and Cogj 
CSkicago, has been elected president of the American 
Oil Chemists* Society. 

Prof. A. Pictet, professor of chemistry in the 
University of Geneva, has been elected a ewre- 
sponding member of the French Academy of 
Sciences. 

Prof. C. H. Warren, professor of mineralogy in 
the Massachusetts Institute of Technology, is to 
succeed Mr. Russell H. Chittenton as director of the 
Sheffield Scientific School. 

Mr. H. G. Tanner, chief chemist at the Experi- 
mental Potash Plant, Summerland, Cal., U.S.A., 
has been appointed to a professorship of chemistry 
in the University of Oregon. 

Dr. Max Volmer, extraordinary professor in the 
University of Hamburg, has been appointed ordi- 
nary professor of chemistry in the Berlin Technical 
Ilochschule. Professor M. Volmer has been 
appointed professor of physical chemistry and 
director of the Institute of Physical Chemistry in 
Berlin. Doctors A. Gutbier and R. Stoermer have 
been appointed to the chairs of chemistry in the 
Universities of Jena and Rostock, respectively. 


NEWS AND NOTES 

UNITED STATES 
The Sequestrated German Patents 

President Harding has ordered the Alien Pro- 
perty Custodian to demand the return of tho 
sequestrated German patents that were sold to 
the Chemical Foundation, Inc. The demand, 
which affects 4000 patents and other property, 
is said to be based on the ground that the 
German patents were sold at prices insufficient 
to protect the interesU of the former German 
owners for whom the Alien Property Custodian 
acts as trustee. The patents were sold in 1919 
to the Chemical Foundation for $250,000, but 
their value is problematical, as the policy erf the 
Foundation has been to issue non-exclusive licences 
for working them ; and it is also said that less than 
2 per cent, of them had been found of use. Mr. 
Francis P. Garvan, president of the Foundation, 
stated in an interview that the action was taken 
without giving any notice to the United States 
organic-chemical industry or to the Chemiral 
Foundation, and was begun, so he was informed, 
after the representatives of the German “ Interess- 
engemeinschaft ” and the German Gover^ent, 
but not American interests, had been heard by 
the United States Attorney-General. It is stated 
that the demand will bo refused and the issue 
decided in tho District of Columbia Court.— (Oif, 
Paint and DriKj Btp., July 10, 1922.) 

Lethal Gases for Extermlnattog Pests 

Experiments on the use of poison gases for ex- 
terminating obnoxious birds, rodents and in^ffi 
are to bo undertaken in the autumn by U.S. 
Cliemical Warfare Service and the Biological 
Survey. Chlorine, when handled properly, has 
already given good results against pocket 
gophers ” and ground squirrels, and phosgene has 
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been used cncoesafnUy ageinst rats in Porto Bico. 
The effects of Torious gases on the insect pests of 
Rowing plants and stored grain hare been tested, 
nut a substitute for hydrogen cyanide or carbon 
bisulphide has not yet been found. 

Stone in 1919 

The U.S. Geological Survey states that about 
65,639,000 short tons of stone was sold in the United 
States in 1919, or 4 per cent, less than in 1918 and 
32 per cent, less than in 1917. A total of 21,315,300 
t. of Hmestone and marble was sold as furnace ffnx, 
1,060,741 t. of ganister (qnartaite), mica schist and 
dolomite as refractory stone, and 4,370,936 t. for 
other industrial uses. The industrial consumption 
of limestone was as follows: — Alkali works, 
2,316,660 t. ; sugar factories, 503,835 t. ; glass fac- 
tories, 168,106 t. ; paper milk, 92,421 t. ; agricul- 
ture, 1,392,914 t. In addition, 864,441 t. of lime- 
stone was sold as a filler for asphalt, paint, rubber, 
soap, for making basic magnesium carbonate, to 
alcohol and calcium-carbide factories, and for 
making refractories. 

FRANCE 

Industrial Metes 

Chemical Industry . — The chemical market is firm 
and the demand for sulphuric acid and for 
fertilisers is brisk. The price of sodium nitrate 
tends to rise, but that of ammonium sulphate has 
declined to 90—92 fr. per 100 kg. There is a kMU 
demand for cyanamide, owing to the fall in price, 
and most of the cyanamide factories will be orcupied 
for some weeks ahead. Prices of turpentine oil 
remain firm but may increase as there is a gwd 
demand from London and supplies are not coming 
from the United States. The demand for synthetic 
perfumes has- improved slightly, but the prohibitive 
prices of the natural products are not conducive to 
business. The weather remains favourable for the 
next sugar-beet crop, which is estimated at 500,000 
t., I'.e., 200,000 t. more than last year’s crop. 


CANADA 

Preduction of Chemicals 

According to a return of the Dominion Bureau of 
Statistics the production of chemicals and allied 
products in Canada for the years 1919-20-21 was 
valued as follows :—»94,000,000, $118,000,000 and 
less than $76,000,000. The following is a sumuiary 
of the principal statistics for the three years: — 
ISIS 1920 1921 

TOflTitji 425 . • 450 . . 442 

. $109^,000 . . 1110,066,000 . , 2106,5^.000 
^^5«e8 . . ^,046 . . 16.526 

ftnUwf fi; friwi wages 


Cost (rf mateiiato . . 47,^6,000 


68,754.000 


12.186 

15.463.000 

85.148.000 


Pfatinnm, etc. In Merthero Ontario 

There has recently been discovered at Sheban- 
dowan Lake, Northern Ontario, an interesting 
occurrence of a nickel-coppcr-cobalt mineral rela- 
tively rich in the metals of the platinum group. 
The above lake is situated 70 miles west of Port 
Arthur, Out., and five miles north of the Canadian 
Northern Railway. Some of the massive ore carries 
8 to 12 per cent, of nickel, and the average rocky 
material, not band-sorted, about 6 per cent, nickel, 
copper and cobalt. The analysis of a sample snb- 
njitted to the Geological Survey, Ottawa, gave 16 os. 
of platinum metals to the ton, and iron, 24*8%; 
nickel, 3'3% ; copper, 6'6% ; and sulphur, 30'6%. 


Palp aad Paper 

The Belgian Industrial Oo. at Shawinigan, 
is extending its paper mill at a cost of $1,500,0(^ 
to $2,000,000, exclusive of the cost of machinery. 

The plant of Eaministiqnia Pulp and Paper Co, 
at Port Arthur, Ont., has been sold to the Coni 
solidated Wetcr Power and Paper Co. of Wisconeii, 
Rapids, Wisconsin. The mill makes ground wood- 
pulp. 

Production has been started by the International 
Paper Co. at its new plant locaW at Three Rivets, 
Quebec. When in full operation the plant will have 
a daily output of 384 tons of paper. 

Construction upon the large pulp and paper milia 
at Prince George, Northern British Columbia, was 
due to begin in June. Initially the capacity will 
be 150 tons daily, but provision is being made to 
increase the output. The company, to be known as 
the Bathurst Co., Ltd., has an initial capitalisation 
of $3,000,000. Over 200 sq. milea of timber land 
have been secured east of Prince George, on the 
Fr#8er River. The promoters of the company in- 
clude Lord Beaverbrook, Sir Chas. Gordon, Mont- 
real, Mr. Frank Jones, president of the Canadian 
Cement Co., Peck Bros., Pennsylvania, and others, 
Angus McLean, of Bathurst, N.B., is president. 


Metallurgical Indnsiriea 

Nickel . — The mines and smelter of the Inter- 
national Nickel Co., at Copper Cliff, Ont., which 
have been closed down for many mouths, will he 
started not later than September 1. The sales of 
nickel by this company last year were less than in 
any year since 1904. The new plant at New 
Hunnington, W. Va., will cost $3,400,000, inclnsiva 
of equipment. The company’s plant at Port Col- 
borne, Ont., has restarted operations. Orders have 
been coming in freely and stock on hand is being 
depleted. One million pounds of nickel will ulti- 
mately be refined monthly. The smelter at Sni- 
bury, Ont., is expected to recommence operations 
this autumn. 

The largest shipment of nickel matte ever 
forwarded from Northern Ontario was recently sent 
to the Mend Nickel Co., at Clydach, S. Wales, from 
its works at Coniston, Ont. The shipment exceeded 
1000 tons and the matte contained about 55 pet 


cent, nickel and 45 per cent, copper. 

The British America Nickel Corporation, Res- 
chenes, Que., has a large stock of refined metals on 
hand, and it is questionable if this refinery wjU 
operate on any extensive scale this year. The 
British Government is holder of £3,000,000 A 


income bonds of this concern. 

Iron and Steel . — There is a very marked improve- 
ment among the factories engag^ in the ‘ 

turo of iron and steel and their products. A o 
months ago the majority of these works ^ y 
ing at less than 25 per cent, capacity, hut to^ - 
some are in full operation and others are wor » 
at half capacity. It is expected that ,5 

tension will soon be made to the plant of Oa > 
Ltd., Toronto, which manufactures tin and g 
ised plates. Two mills have been ‘^tailed 
January, making a total of five now in , jj 
The construction of the $20,000,000 steel ^ 
Ojibway, near Windsor, Ont., U being pusneu 
greater activity. , vtd,, 

The plant of the Blectric Steel ^ 

at Welland, has been sold to a United 
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roanisation. This plant, which was erected at 
beginning, of the war to make munitions, has 
gtonding idle since this remunerative business 
The new management proposes to convert 


BRITISH INDIA 
Forecast ol Winter Oilseed Crops 
The final general memorandum forecasts the 
printer-oilseed crops for 1921-22 as follows; — 
rinseed; acreage 2,993,000, yield 434,000 tons; 
rape and mustard : acreage 6,104,000, yield 
1 142 000 t. Compared with the estimates of the 
previous year the Unseed crop shows an increase in 
vield oi 61 per cent, and the rape and mustard crop 
an increase of 33 per cent. — (Ind. Tr. J., June 8, 
1922.) 

GENERAL 


The Federal ConncU 

The hon. treasurer of the Federal Council for Pure 
and Applied Chemistry notifies that the Council 
has appointed a committee to raise funds for the 
expenses of the meeting of the International Union 
to be held in Cambridge next summer, and for the 
general purposes of the Council, including a nucleus 
for a fund to provide better accommodation for the 
various chemical societies. The committee consists 
of Sir William Pope, Dr. E. F. Armstrong, Mr. 
E. V. Evans, Dr. S. Miall, Mr. Emile Mond, and 
Mr. W. J. U. Wooloock. 


New PhotograpUc DeseiisitUert 
World-wide interest was aroused by the announce- 
ment some two years ago that Phenosafranine, and 
its slightly more soluble homologue Tolusafranine, 
could be successfully employed in dilute aqueous 
solution as desensitisers, their action being so 
effective as to allow of panchromatic gelatino- 
bromide emulsions being developed in bright orange 
light— or even by candle light — without the pro- 
duction of light fog. Both the above-mentioned 
safranines, however, exhibit an undesirable affinity 
for animal membranes — a property which led to 
pronounced staining of the sensitive surface^ of 
photographic plates. Somewhat protracted washing 
was necessary to remove the stain; in fact, the 
diflBculty of removing the dye from emulsion coated 
on a film hase practically ruled the dyee out of 
court. Kesearch has naturally been directed, there- 
fore, to the discovery of efficient colourless, or at 
least non-staining, desensitisers, and a gratifying 
measure of success has attended the work of Dr. E. 
Kbnig, of the Hochst Farbwerke, who has lately 
(Phot. Rund., 1922, 59. 89; B. J. Phot., 1922, 

351) introduced two products, Pinakryptolf a mix- 
ture of a colourless compound with a small propor- 
tion of the green dye issued in the pure state as 
Piruikryptol Green. 

The colourless component of Pinakryptol is rela- 
tively insoluble, a ItSOOO aqueous solution of the 
^^ture being difficult to prepare. If such a solu- 
tion — of a muddy green colour — be allowed to act 
li to 2 minutes, it reduces the sensitiveness of 

modern super-speed emulsion to approximately 
1-llOOth of its original value. As a general desensi- 
tiser it thus rivals phenosafranine, showing even 
more pronounced desensitising powers on ortho- 
chromatic or panchromatic emulsions, and, were it 
for the drawback that marked alterations in 
the speed of action of various developers result from 


the bathing, Pinakryptol would be a most useful 
d^ensitiser. Its velocity of action during the de- 
sensiiisation is not as high as is desirable, and it 
does not lend itself, therefore, to the method of 
■application in which it is combined with the develop- 
ing solution, except under “stand” or “tank” 
development conditions. 

Pinakryptol Green, in spite of its strong family 
resemblance to the basic dyes, is practically devoid 
of affinity for gelatin, and, because of its rela- 
tive ease of solution — a ll5C0 stock solution 
being readily prepared in the cold — it is to be pre- 
ferred to Pinakryptol. A 115000 solution desensi- 
tises in one minute, giving a reduction, in the case 
of super-speed emulsions, to a value of l-1500th that 
of the original sensitiveness. The depression of 
sensitiveness to the longer wave-lengths is remark- 
ably great, and the green colour of the solution,, 
mechanically retained by the film after the bathing 
operation, allows of the fogless development of the 
most highly sensitive panchromatic emulsions, in 
the comfort of a bright yellow-orange light. 

Very slight disturbance of the characteristics of 
the various developers occurs in the presence of 
Pinakryptol Green; and since, as is also the case 
with Pinakryptol, no destruction of the latent 
image occurs when this desensitiser is used, an eac- 
tended application of the process, particularly by 
panchromatic workers, may he confidently antici- 
pated . 

The Colour Users* Association 

The report for the year ended April 30 states that 
the membership is now 240 and that it represents 
90 per cent, of the colour consumption of the 
country. Colours imported under the Peace Treaty 
are now selected by the Association in co-operation 
with the Board of Trade and are reserved for pur- 
chase by members for 14 days after arrival. By 
personal applications to the Board of Trade, the 
Vigilance Committee has secured the removal of 
certain chemicals from the Schedule to the Safe- 
guarding of Industries Act. The membership had 
been classified into twelve trade groups, each group 
comprising members having common interests. Re- 
ceipts during the year amounted to £3336, and 
disbursements to £2765, and there is a balance of 
£6620 in the bank derived mainly from commissions 
paid by the Central Importing Agency on sales of 
the Association’s stock. 

Carbonic Oxide in Tobacco Smoke 

Prof. H. E. Armstrong, who is reported to 
eympatbiso with the view of King James I that 
tobacco “ is the lively image and pattern of hell,” 
has recently been investigating the carbonic-oxi^ 
content of tobacco smoke and the results of his 
“ little experimental excursion ” in the laboratories 
of the South Metropolitan Gas Co. are given in the 
issue of the British Medical Journal for Jup 24. 

Four sorts of tobacco were smoked in a pipe or as 
cigarettes, which were attached to a gas-sampling 
bottle from which mercury was allowed to run out 
in “ puffs,” and the smoke was found to contaj^ 
from 4-24 to 1015 per cent, of carbonic oxide; -^e 
smoke from a cigar treated similarly contained 5*8 
per cent., but the ratio of carbon dioxide to mon- 
oxide was much higher in the latter case. Deter- 
minations were then made by Gautier s meth^, 
vie., by estimating the monoxide by pasmng the 
purified gas over heated iodine pentoxide and 
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titAting the liberftted iodinei The percentage of 
carbonic oxide was found to vary between 0*6 and 
0-875 in cigarette smoke, and between 0*7 and 1*14 
in-pkipe smoke. Rapid stnoking considerably in- 
creased the content of carbonic oxide. 

Prof. Armstrong then resorted to natural 
smoking — by deputy — the fnme from cigars of 
various qualities and ag^ being expelled from the 
mouth into a mercury receiver and then analysed. 
Under these conditions the average content of 
earbonic oxide was 4*7 i>cr cent., compared with 
2*6 per cent, in smoko obtained by mercury suction, 
and the ratio of oarbon dioxide to monoxide was 
much lower. The results were little affected by 
make or quality; closeness of packing and rate of 
smoking appear^ to be the determining factors. 
Although South Metrop>oliian gas was found to 
contain as much carbonic oxide las the smoke of an 
average cigar, it is not suggested that the one is an 
economical, or even a hygienic, substitute for the 
other. 

What Is a Chemical engineer? 

The Provisional Committee of the Institution of 
Ohemioal Engineers has provided a solution of this 
well-known problem. The chemical engineer is a 
professional man exp^erienced in the design, con- 
struction and c^ration of plant in which materials 
undergo chemical or physical change.'* This defini- 
tion is oomroendably short, but is it sufficiently 
precise P Are those who design, construct and 
op>erate mining-plant or kitchen-ranges chemical 
engineers P Is conveying machinery within their 
province? And does ''man" in this case inclnde 
woman P 

Artificial Sttk la Italy 

There are now five artificial-silk factories in Italy, 
and their total output is about 8 metric tons ( P per 
day). AH these plants are in Northern Italy, but 
a company which owns a factory in Venetia with a 
capacity of 2 tons, is erecting one new works in 
Borne and another in Naples. The viscose process 
of manufacture has entirely supplanted the ex- 
pensive and dangerous alcohol process, and the 
necessary wood-pulp is imported from Norway. 
Whereas imports were formerly considerable, the 
Italian factories are now well able to meet any 
normal increase in the home demand, as well as to 
export cousiderahie amounts. In 1921 the export 
was 588*8 t., of which 173'9 t. was shipped to the 
United States. — (U,S. Com. Rep., May 15, 1922.) 

New Sdt Depedt In HeBand 

Borings for minerals conducted on behalf of the 
State have revealed the presence of a deposit of 
salt at Corle, near Winterswijk. Previous borings 
id the same district had shown the existence of a 
deposit at great depths, hut it was irregular and 
discontinuous. The new deposit was struck at a 
moderate depth — a point of great importance for 
eventual exploitation. The new deposit is very 
regular, and it is hoped that potash salts may also 
he found. — {Chem. Ind., May 29, 1922.) 

The German Petash Indnsfry 

According to a report of the general meeting of 
the Bnrbach potash group, conditions in the potash 
industry improved consi^rahly daring the past 
year and sales during the first five months 
amounted to 561,000 tons of potash (K,0), an in- * 
crease of 60 pe^ cent, over sates in the same period 
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1,J«J pluvious year, oaies saU 

showed the largest increment, but the demand f 
crude salts was only moderate. Many potash vJZ 
are now (June, 1922) nibble to fill current ord 
for manufactured products, the demand hav*^^ 
been stimulated by the liberal discounts granted 
agriculture by the Potash Syndic|te and the ^ 
duction of special railway rates. These increal'^ 
summer sales will probably lead to still bigger rT 
m the autumn. So far it has been possible to W 
inland prices low by charging higher export nniZ 
and the attempt of the Government to Jevy ’ 
special tax on the receipts from exports is regaS 5 
M dangerous, for such a tax would inevitably re^i? 
m an increase in inland prices.— (Z>eu#ic/ie 
werks-Z., June 23, 1922.) 


Wages in the German Chemical Industry 

Labour in the German chemical industry j« 
classified under three heads, via., general workers 
technical workers (including laboratory worker 
constructdonal engineers, chemists, and pharmal 
cists), and office workers, each group beme 
organised under a trade union. Of the 350 OCO 
employees in the German chemical industry ’ go 
per cent, belongs to trade unions. Wages 'per 
hour paid to general workers in the Berlin dist^ 
(where the highest rates prevail) at the end of 1921 
were as follows : —Factory hands 8*50 mk., transport 
workers 8*96 mk. to 9*36 mk., boiler men aod 
machinists 8*65 to 9 mk., labourers 8*70 to 9* 10 mk. 
coppersmiths 9*30 mk. ; apprentices 1*50 to 4 mk! 
The minimum rates are 33 per cent, less than tbow 
paid in the Berlin area. In addition, a family 
allowance of 14*4 mk. per week is made for 
pendents of the workers. 

The average monthly wages of untrained tech- 
nical workers at the end of 1921 varied from 
1092 mk. in the Leipsig district to 1310 mk. in ikb 
Berlin district, and workers with technical educa- 
tion hut no practical training were paid from 
1495 mk. (Berlin) to 1890 mk. (Cologne), trained 
technical workers from 1650 rok. (Bavaria) to 2542 
mk. (Cologne), and managers, industrial engineers 
from 2084 mk. (Poeen, Silesia) to 2600 mk. (Berlin), 
The agreement controlling the labour conditions ol 
technical and office workers in the Berlin district 
provides that employees shall be paid according to 
length of service at rates reaching a maximum in 
the eleventh year, that the working week shall be 
46 hrs., that employees, when ill, shall be paid for 
6 weeks and, after 8 years* service, for 13 weeks. 
A supplement of 100 mk. per month is paid for 
each dependent of the worker. The working hours 
per week vary from 45 in Central Germany to46in 
Bavaria and 48 in Leipaig (c/. J., 1922 , 26 s). 

In May, 1922, wages throughout the cheifflc* 
industry were increased hy 75 to 80 per cent, over 
those holding in January, in order to compenea 
for the depreciated value of the m-irk, and on 
May 26 the employers and unions agreed to 
wages during June at an average of 23 mk. per 
184 mk. per day, 1068 mk. per week, or 4o-o 
per month, the family bonus remaining '".ji 
This represents an increase of lOO per cent., 
provides only an approximate evaluation o ^ 
wages now paid to eadi class of workers, as i 
known whether the increase has been ^^,1 
tribnted among technical, office, ^ o 
wofters.— (17.S. Com. Bep., June 19, 
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Sogsr PnkmefloB 1« Ciecli**lovaklB 

It is estimated that the sngar-heet crop for the 
son 1921-22 was 3,476,000 metric tons, and that 
the yi«W of raw sugar was 640,000 t., of which 
560 000 t. has been refined to white sugar. In 
1Q20-21 the beet crop was 4,200,340 t., and the pro- 
duction of sugar 717,240 t. During the sis months 
nded March 31, 1922, the consumption was 
168 835 t. and exports 267,141 t., leaving 262,364 t. 
on hand at April I, 1922. Trade in sugar is now 
unrestricted, but Government control of profits is 
continued because of the difference between the 
home and foreign prices. Prices of raw and re- 
Sned sugar were fixed at 338 and 650 kronen per 
lOO kg., respectively, during the 1921-22 season, as 
compared with 79 kr. in 1914-16 (kr. = 10d. at par, 
now about ITd.).— (17.S. Com. Bep., May 22, 1922.) 


Copper ia IMl 

The following statistics have been compiled by the 
Imperial Mineral Resources Bureau 


United -l Impo^ Bon, block., elo. 

Kingdom / Biporto Bore, blocko, etc. 

^BtodS* production Pinhhed copper 

Prodnctlon Bltiter copper . . 

Eiport. Bar. blbter and Ingota . . 

OoiollolS. 

Alrica . . Production 

Metal rontent . . 

Imports Bat. rod. Ingot. . 

Exports . On and regnlns 

South-West 

Protectorate ProdtietkiB Copper, lesd-oro 
Exports Copper-nuhtite . . 

Csoada . ■ ProdueUon 

Imports Ore and oonoentrates . . 

blocks, pigs orfngDts . . 
Exports Fine copper In ore, etc. 
Blister copper . . 

Pigs, bars, sheets, etc. . . 
IndU . . Imports Unwroogbt copper 

Exports 

AustraUs.. ProdactSon 

Befloed copper pro- 
dooed in AustraJla, and 
metal in blister, matte, 
ore, etc., exported 
Exports Bellned copper 

Copper in Mister, matte, 
ore, etc. 

Belgium . . Imports 

Fnmce . . Impwts Ore and ooncentrates . . 

Cement, crude. Ingots, 

anodes 

Exports Ore and concentrates . . 

Cement, crude, ingots, 
T* , anodes 

Italy . . Piodnction Ore 

Metal 

Norway .. Exports Ore 

- Crude and refined 

Rasda . . pTodnetkm Ore 

Belgian 

pingo . . Production 

Exports Copper 

State . . Production Beftnery prodnetion 

from domesllo sourcea 
Befinery ]»oductk>n 

from foreign eouroes . . 


Long tons 
84,320 
10,S8S 


2.750 

8.010 


CiOle 


Japan 


Imports 


Exports 

Exporta 


Exports 


• • Prodneiiob Copper ! ! 


Ore, concentrates, matte, 
regultts. coane, metal, 
cement, etc. . . 

Copper content thereof 
Unrefined, block, Mbtcr 
and converter copper. , 
Beftned copper 
Ore, oonoentimtea, matte 
and regtthta 

Ck)pp« content tboroof . 
XJiiR&imd, Mo^, blbter 
ami converter copper. . 
Eeflned copper 

Ban 

Matte 

Ore 


141 

92 

20 

1 S8 


72,848 

1,414 

23,867 

1.228 

413 

4.692 

14,767 

1,453 

504 

77 

10,971 


18,634 

12,082 

34 

15,296 

6,450 

48,029 

1,492 

3,779 

22,300 

07 

561 

1,016 

4,600 

29,978 

4 


268,300 

142,900 


411,200 


379,428 

45,893 

76,668 

30,915 

1,744 

161 

67 

206,124 

46,938 

819 

47,026 

52,304 


♦ 

PARLIAMENTARY NEWS 

House of Commons 

British Dyestuffs Corporation 

Mr. Baldwin, replying to Major Barnes, said ho 
was aware of tho financial position of the Corpora- 
tion, but no proposals had been made respecting tho 
Government’s holding in it. — (July 10.) 

Sales of Coal to Germany 

In answer to Lient.-Coin. Kenworthy, Mr. Bridge- 
man stated he had no information that British coal 
sold to Germany was being transferred to France as 
“ reparation ” coal. During the first half of 1922, 
6,616,992 tons of British coal was exported to 
Franco and 2,882,655 t. to Germany. — (July 12.) 

Api^caGons for Patents 

Sir W. Mitchell-Tbomson informed Capt, W. 
Benn that the delay in dealing with applications 
for patents was largely due to arrears of work 
caused by war conditions and depletion of staff for 
military service. Since the war the number of 
applications had increased to an average of 35,000 
yearly, as compared with 30,000 in 1913. Every 
effort was being made to return to normal con- 
ditions. — (July 14.) 

Norwegian Cement 

Replying to Mr. J. ^Yilson, Mr. Baldwin stated 
that the prices quoted during 1921 for hulk consign- 
ments of British cement were slightly below the 
average declared value of imported Norwegian 
cement. The price of British cement and the 
average value of imported Norwegian cement had 
both fallen during the present year, but continued 
to approximate closely. The Board of Trade had 
no power to ensure the continued consignment of 
Norwegian cement to this country. — (July 17.) 

Railway Rates 

In answer to Mr. Gilbert, Mr. Neal said that the 
railway companies in England and Wales had 
announced general reductions in railway rates for 
goods trafBc from August 1. The rates were not 
fixed for any definite period, but the Federation of 
British Industries and the companies had agreed 
not to apply for a general alteration to come into 
force before July 31, 1923. — (July 17.) 

Export Duties in Africu Colonies 

Answering various questions, Mr. Churchill 
B.aid that the duty on palm oil exported from Sierra 
Leone had been reduced to 20s. lOd. per ton, which 
was a little more than 4 per cent, of the price at 
Freetown at the end of May. Recently the export 
duties on palm oil and palm kernels in Dahomey 
were 49‘5 francs, and 24‘75 fr. per metric ton, 
epectivelv, the corresponding rates in Nigeria 
being £3 and £2 per ton and in Sierra Leone 
2(te, lOd. and £1 per ton. Tho export tax imposM 
on cotton from Uganda was designed to raise 
revenue for developing tho cotton-growing diatnets ; 
since the tax was applied the export had increased 
from 6300 tons in 1919 to 14,500 t. in 1921. The 
. reason why it had not paid to export hides and 
skins from Nigeria was the fall in value of the hides 
from Is. 3d. to 6d. or 6d. per lb. and not the export 
dutv, which had been reduced from 2d. to id. per lb. 
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^ ThAxport duty on cocoa in the Gold Obaat had not 
preveiLted a continuous increase in the shipments 
of cocoa, but the possibility of a reduction would be 
considered. — (July 17, 18.) 

Smoke Abatement BiU 

Sir A, Mond informed Mr. Betterton that he 
hoped to introduce the Smoke Abatement Bill at 
an early date. — (July 18.) 

Cocaine 

In reply to Mr. Lyle, Mr. Shortt said that no 
cocaine was produced in this country and that no 
statistics of consumption or trade were kept. — 
(July 18.) 

Measnring Instruments BUI 

A BiU to extend the powers of the Board of 
Trade, to make regulations with respect to 
measuring instruments used for trade, and to 
amend the law with respect to instruments nsed in 
ascertaining wages, and for purpose^ connected 
therewith, was presented by Sir W. Mitchell- 
Thomson and read a first time on July 19. 

Safeguarding of Induatrlea Act 

Pe/und of Thity . — A motion, moved by Mr. Kiley, 
to insert a new clause in the Finance Bill providing 
for the repayment of duty collected on scheduled 
articles that have afterwards been removed from the 
lists, was rejected hy 208 to 95 votes. Sir R. Horne 
observed that the Act specifically excluded the possi- 
bility of claims for refund of duty, and in any case 
ft would be impossible to discover the person who 
in the end had paid the duty, as the article was 
usually sold before the inquiry was held. — (July 12.) 

The following are summaries of answers given by 
the President of the Board of Trade to questions 
relating to the operation of the Act : — 

Dumping, — Since Part II came into force in 
August, 1921, less than 120 trades or branches of 
trades have communicated with the Board of Trade. 
Of 45 complaints relating to goods made in Ger- 
many, 13 were referred to committees ; in 29 cases 
complainants failed to establish a prijkd facie case 
or withdrew the complaints, or have been asked to 
supply further information ; and 3 complaints are 
now being considered. — (July 10.) 

Glau Bottles. — The Board of Trade is aware that, 
at the inquiry under Part II, a witness stated he 
supplied from his own factory 75 per cent, of the 
glass bottles used by the perfumery manufacturers 
in this country, and that the perfumery manufac- 
turers deny this* No action need be taken as the 
Cemunittee can call for further evidence if this is 
considered necessary. — (July 10.) 

Questions in Parliament. — Approximately 300 
queetions relating to the Act have been addressed to 
Board of Trade, and in addition a large number 
to Uie Treasury. JNo reliable estimate of the cost of 
these answeratiCaa be given. — (July 11.) 

Procedure.— It is intended, when the reports of 
the Cosumtiees now sitting have been received, to 
review tM po^on with a view to seeing what 
alteraHons, H uny> can usefully be made in the pro- 
cedure tasier the Act. — (July 17.) 

^OpaX ploM Shades have been made in large 
quantities in the Birmingham and Stourbridge 
districts, but several factories have shut down owing 
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to trade depression and the output is now smgii 
(July 17.) 

Complaints. — Since October 1, 1921, no 
plaints under Part II of the Act have been received 
that goods are being dumped from Germans 
(July 17.) 

Synthetic Perfumes. — ^The Board of Trade ia 
aware that toilet soap containing synthetic pep 
fumes and dyes is being imported duty free into 
England, whereas when imported separately these 
perfumes and dyes are either prohibited or duty is 
demanded on them. It is not intended to intro, 
duce legislation to admit these chemicals free of 
duty. — (July 17.) 

Glassware. — The case for making an Order 
(under Pt. II) relating to German-made glassware 
has been established. The question of Czecho. 
Slovakian glassware will be considered during the 
debate on the Act which must take place before the 
summer recess. 

On June 5, 5010 glass-bottle makers, including 
1336 labourers, were registered in Great Britain as 
unemployed, as compared with 4357 (including 1345 
labourers) on December 2, 1921. Separate figures 
for machine workers are not available. — (July 17.) 

Peports. — The reports of the Committees on 
scientific and optical infitruments, glass bottles, and 
gas mantles, have not yet been received. — (July 17.) 

REPORTS 

Fifty-biohth Anjtual Reports on Alkali, etc. 

Works. 1921. By the Chjkv Inspectors. 

Pp, 32. London: H.M. Stationery Office: 1922 . 

Price 1«. 

Plants have been working under quite abnonn&l 
conditions during the year, and the work of the 
Inspectors has been unusually difficult. The num- 
ber of complaints received regarding nuisances hae 
not been large, and fifty per cent, of those receiied 
related to the refining of petroleum and tar-oil, the 
manufacture of fish manure and organic acids, and 
other works over which the Alkali Inspectors have 
DO jurisdiction. 

The total number of registered works in England. 
Wales and Ireland during 1921 was 1342, a decrease 
of 41 during the year. The number of separate 
processes of manufacture under inspection was 2150, 
a decrease of 91. The tabulated results of determin- 
ations of acid gases escaping show that reductions 
have been effected during the year in all classes of 
works. 

Alkali Works. — In all diatricta the percentage 
condeneation of muriatic acid gas was good. 
ations of plant at one works have resulted in * 
redaction of 50 per cent, of the acid escape. One 
of the complaints received was duo to a temporarr 
insufficiency of draught. , , 

Cement Works. — Rotary kilns have now attaint 
a length of over 240 ft., and have not, apparenw- 
reached their final stage of development. Althon^ 
black smoke is seldom seen, attention is direc 
to the necessity for careful control of combustioor 
as in one case hydrogen sulphide was emitted owmS 
to a deficiency in the air-supply. In 
with the recovery of pot^h salts, further inv^ ’c 
tion is needed upon details in eat^ particular ins 
lation, and especially as regards the choice 
filtering material. 
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Sulphuric Acid Worfci— Tie damand for aul- 
hnrio acid has been comparatively small and has 
Plaited in an accumulation of stocks (rf spent oxide, 
a number of works where pyrites has hitherto 
used, plant suitable for the burning of spent 
^de has been installed. American sulphur, either 
^one or mixed with spent oxide, is also being used, 
thus eliminating the difficulty of dealing with the 
cupreous-pyrites residues and obtaining directly a 
orMtically non-arsonioal aoid. The beat possible 
means of dust deposition should be adopted when 
burning oxide, particularly ^when mechanical 
furnaces are emjdoyed. Filtration presents diffi- 
culties and the passage of the gases through a large 
unpacked chamber, although most efficient, involves 
loes of heat. The provision of baffles in flues often 
results in little deposition of dust owing to the 
locally increased velocity. More attentimi should 
be paid to the use of sumps in flues, the introduc- 
tion of secondary air after the burners, and the 
electrical deposition of dust. The provision of 
oxides of nitrogen for the chambers by means of 
the ammonia-oxidation process is extending. A fur- 
ther substitution of fans for steam jets for the 
purpose of draughting chamber sets is recorded. 
Attention is dircted to the need of maintaining the 
efficiency of scrubbers attached to concentration 
plants. 

Chemical Manure Works. — The average acidity 
of the gases escaping from scrubbing towers was 
equivalent to (VOfl grain SO, per cb. ft., as com- 
pared with 0'2 grain in 1903. Condensing flues 
play an important part in removing noxious com- 
pounds, and should be particularly considered where 
newer types of mixing plants are installed. An 
efficient scrubbing plant mentioned consists of a 
number of unpacked tower-chambers, each fitted 
with high-pressure water sprays, followed by two 
closely-packed water scrubbers, the latter being of 
considerable importance. 

Sulphate and Muriate of Ammonia Worfci. — 
Owing to the coal strike, the high price of sulphuric 
acid and the low value of sulphur in spent oxide, 
these manufactures ,have been carried on under 
adverse conditions. The total quantity of ammonia 
products (expressed in terms of sulphate containing 
25"75% NH,) manufactured in the United Kingdom 
amounted to 253, 2S3 tons, as compared with 397,937 
tons in 1920. Activity is being displayed in the 
production of sulphate in a dry and neutral condi- 
tion and in the recovery of muriate at coke-oven 
works. The heap system of purifying the foul gases 
from sulphate plants is found to be more satis- 
factory than the use of box-purifiers. 

The iucreasing difficulties in disposing of spent 
liquors from the distillation of ammoniacal liquor 
nave been specially investigated. The liquor is 
usually passed through settling pits in order to 
r^ove suspended matter, but phenoloid and other 
offensive vapours are evolved with the ateam rising 
rom the hot liquor, and local authorities often 
Object to deal with the remaining eflHuent. Tho 
tal volume of spent liquor to be handled in gas- 
wks practice is about 4000 galls, per ton of sul- 
P te, and larger volumes are involved in coke-oven 
praetKe. In an appendix to the Report, methods 
analysis are described, and it is shown that an 
®rage sample of effluent from the settling pits of 
ga^worW Bulphate-plimt contains phenols 
«quivalent to O'S— 1-6 g. C,H,.OH per litre, in 


Edition to thiocyanate and thiosulphate 
Skirrow, 1908, 58, Fowler and others, 1911, 174, 
Frankland and Silvester, 1907, 231). Ilevil liquors 
aUo contain hydrogen sulphide and hydrocyanic 
acid, and, as they are much richer in phenols, the 
practicability of submitting them to special treat- 
ment should be considered. The spent liquor from 
the stills has a high oxygen-absorptive power and 
develops a brown coloration which can be discharged* 
by the addition of acid. It was found that by bring- 
ing the liquor into contact with waste combustion 
gases at a temperature near the boiling-point, a 
large proportion of the phenols together with any 
residua] ammonia and pyridine could be volatilised. 
Further, tho alkalinity of the liquor can be 
neutralised by the acid in the waste gases. A large- 
acalo experimental plant has been erected, and 
further trials are being made; it is anticipated that 
by this means a deodorised and almost colourless 
effluent suitable for admission to the sewers will be 
obtained. 

Tinplate Flux Works . — The preliminary cold- 
water treatment of scruff is being more widely 
adopted and analyses of chimney gases show con- 
siderably improved results. 

Tar Works . — Abnormal conditions in the manu- 
facture of coal gas have affected the character of 
the tar at some works, and in one case increased 
amounts of foul gases were produced. At several 
works the escape pipes from pitch coolers were 
inefficiently sealed. The tar distilled in the United 
Kingdom during 1921 amounted to 1,013,245 tons 
and the pitch to 334,416 tons. 

Heport on Scottish Works . — During 1921 there 
were 167 registered works in Scotland which 
operated 319 scheduled processes. In no case did 
the results of the chemical tests exceed the statutory 
limits. The depressed state of trade in comparison 
with the previous year (cf. J., 1921, 279 b) is shown 
by the following data: — Pyrites and spent oxide 
burned 71,416 tons, phosphates and bones dissolved 
51,796 tons, salts of ammonia made (expressed as 
sulphate) 62,343 tons’, tar distilled 148,608 tons, 
pitch produced 58,833 tons. 

The condensation of noxious gases in chemical 
manure works has been improved as a result of th© 
provision of additional condensing flues and careful 
control of the exhaust-fan. A market is required 
for the snowlike deposit of hydrated silica obtained. 
In the newer types of dens the acid steam evolved 
from freshly-made superphosphate is a cause of irri- 
tation. An improved quality of ammonium sulphate 
is being made, and the larger size of individual 
crystals now demanded is being obtained with 
vacuum saturators. For tho dehydration of tar for 
road-making, additional stills of the continuouB 
pattern have been erected. 

Third ANNrAL RKroBT or the Governobs of the 
Imperial Mineral Rksoubces Bitreau. Pp, 72. 
Vuhthhed by the Bureau, 2, Queen Anne’s Gate 
Buildings, London, S.W. 1. 1922. 

This report, covering the calendar yeaP 1921, 
relates to changes in personnel, the collection and 
dissemination of information, the staff, the forth- 
coming British Empire Exhibition, the unification 
of mineral statistics, and financial matters. The 
greater part of the pamphlet is occupied by 
appendices, one of which, filling 36 pa^s, presets 
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fery valuable review the principal mineral 
dustriee of the (Britidi Empire and foreign 
untries for the year 1921 j another explains the 
Ports ihe Bureau is making to unify methods 

returning and recording mining and metal- 
rgical statistics. In the latter connexion it is 
orthy of note that, with hut very few exceptions, 
le Bureau has adopted the British statute ton of 
J40 lb. as the standard of weight and the £ sterling 
i the standard of value. The ambiguity of the 
HT PS ** production ” and “ consumption ** is 
Lscussed, and generally this part of the Report 
ill prove very useful to those who have to deal 
ith statistical information. 

During the past year the Bureau has issued a 
trge number of publications, many of which have 
een in great request. The series on the mineral 
idustry during the period 1913 — 1919 is now 
early complete. A statistical summary of pro- 
uction, imports and exports of minerals from 1913 
3 1920 was Also published. The valuable work on 
he iron resources of the world is nearing com- 
letion (Pts. I to V have just been issued), 
^olumes on the mining laws of the Transvaal and 
British Columbia will be published shortly. A 
pecial compilation on the laws and regulations 
loverning the employment of persons in lead mines 
nd lead manufactories in all parts of the world, 
,nd a model cods of mining ordinance for Kenya 
Jolony, were issued during 1921. « « u 

In tike intereet of economy the paid staff of the 
lureau has been reduced from 46 to 36, and other 
arrangements have been made to effect a total 
aving of £4000 per annum. Grants amounted to 
316,800, of which £10,000 was contributed by the 
[mperial Government. 

Hrfo&t os the Skx)SOMio Sihjatios of Bkigtom at 
THE ESD OF 1921, Revised to Mabch, 1922. Sy 
R. F. H. Ditke, H.M. Commercial Secretary, 
Brussels. Department of Overseas Trade. Pp. 
134. Zondon: H.M. S.l<^tionery Office, 1922, 
Price 3s. 6d. 

Before the war Belgium possessed many flonrish- 
ing industries — chiefly coal-mining, metallurgy , 
textiles, glass-making, industrial chemicals, cement, 
bricks — and a comparatively small national debt. 
The war destroyed all these industries except coal- 
mining, deprived Belgium of her export trade and 
the assistance of German capital, and increased the 
national debt enormously. Economic recovery has, 
however, been wonderfully rapid, and the formation 
of combines, particularly in the metel, glass, 
textile, cement and building-material industries, 
has enabled the manufacturers to develop the ex- 
port trade and to resist the economic stagnation 
more successfully. . 

By the end of 1920, 27 out of the 54 blast 
furnaces which existed before the war had been re- 
lighted, and the output of iron and steel was over 
one-half that of 1913. During 1921, however, 
owing to the steady fall in prices of meUUurgical 
prodtt^ and severe foreign competition, pcoduc- 
tiondeclined, and manufacturers restricted them- 
selves to working up imported raw steel. At the 
end of the year only 14 blast furnaces were in 
operation, but subsequently the receipt of foreign 
orders improved the outlook. The zinc industry, 
which suffered little during the war, was short of 
raw material, and owing to the high cost of coal 


and labour, production declined from 84,252 tons in 
1920 (41 per cent, of the output in 1913) to 
66,470 t. in 1921. Reconstruction has not been so 
rapid in the lead industry, which is of lesser im. 
portanoe (c/. J., 1922, 266 b). The commercial 
agreement with Luxembourg {ef. J., 1922, 202 n) 
has been opposed on the ground that pig iron can 
be produced more cheaply in that country than in 
Belgium, which has to import the ore, and it has 
been proposed to form a Franco-Belgian-Lnxem- 
bourg cartd to control the output of Alsace- 
Lorraine, Bclgium^and Luxembourg. 

An approach to the pre-war level of prosperity 
waa made in 1920 by all branches of the glass 
industry except that of table-glass, hut in 1921 con- 
ditions were ^ess favourable, labour and export 
difficulties proving serious, and attention was 
turned to the establishment of a special export sales- 
organisation. The chief producers are to partici- 
pate in erecting a large glass factory to utilise the 
Foucault process in the Raiping coal-mining 
district of China. Like other textile industries, the 


artificial-silk industry has suffered during the past 
year, but demand is now said to be in excess of 
supply ; the export in 1921 was 153 t. and the daily 
output is now about 12 to 13 tons. The cement 
industry has been prosperous and the export trade 
considerable; the product has been improved by 
adopting the British standard specification, but 
picking is still faulty. 

In the chemical industry the situation is not go^, 
consumers are holding stocks, and the wage question 
and German competition are causing difficulties. 
The output of superphosphate fertiliser is still 
below the pre-war level of 230,000 t., but that of 
ultramarine has increased, so that sales of the 
British article have declined. The Fours h Coke 
Semet-^olvay and Pietto (capital, 40 million francs), 
which is the chief manufacturer of coal-tar products 
in Belgium, has been working on only a small scale 
since the armistice. Many of the Belgian companies 
formerly under German influence have been acquired 
by the Compagnie Beige pour les Industries 
Chimiqnee (capital 50 mill, fr.), which is closely 
connected with French interests. 

Among minor industries the match industry has 
been most successful since the war, both in the home 
and export trade. The paper industry, centred la 
the Ardennes and in Brabant, reduced pr^uc- 
tion during 1920 on account of German competition. 
In 1920 the output of coal was 22-5 million t., com- 
pared with 18-5 mill. t. in 1919 and 22;8 mill, t m 

1913; production, however, is insufficient to rn 
the demand and importation is necessary. 
ments are in progress in the coal-mining mdus ry 
improve materials, methods, etc. , j in 

Exports from Belgium in 19M ^ j 

10,648,693 t., valued at f„’l921. 

17 160 355 t., valued at 7,147,327,090 fr- 
15% nnd 17-6 per cent, by value being direct^ h 
the United Kingdom in the two years, respec 
The chief exports to the United Kingdom 
were as follows (in lOW {ead 3107 

iron and steel 61,301; lead, crude, 7121’ lea 
zinc, crude, 15,030; zinc 9915; cc^nt 15,01^^, 
slag 6055; superphosphate 11,994; ch c ^ 
vegetable oils (not olive 49,296 

dyes and colours 7074; 4® norte were 

i«n and steel 149,019. In n 1921 

11,940,448 t. (11,171,467,000 fr.) and m 
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17 511,863 t. (10,054,683,000 fr.), the percentage 
g^pplied by the United Kingdom being 17*2 and 
ll*l7, by Talue, in these two years. Valoes (in 
1000 W.) of some of l4ie principal imports from the 
United Kingdom in 1921 were: — Salt 1481; olive 
oil groundnut oil 1707 ; edible fata 1908 ; non-edible 
fats 6670; vegetable oils 11,946; bides ^,744; ores 
6857; copper, raw, 4464; copper 2800; tin, raw, 
5069* coal 39,968; iron and steel, raw, 17,350; iron 
and steel 21,902 ; tar, tar oils, mineral oils 27,097 ; 
Boap 1050; chemicals 17,249 ; dyes and colours ^11 ; 
paper 2644; pottery 3375. The fluctuating value 
of the franc has adversely affected British trade 
with Belgium. British goods still retain a reputa- 
tion for superior quality, hut if prices are not con- 
siderably reduced, better terms of credit given and 
more punctual deliveries made, tradi will diminish. 

The natural resources, trade and industry of the 
Belgian Congo are discussed and the opportunities 
for British enterprise outlined. 


\\ 

OFnCIAL TRADE INTELUGENCE 

(From the Board of Trade Journal for July 13 
and 20) 

TARIFF CUSTOMS EXCISE 

Australia. — The operation of the duties on citric 
acid, chamois leather, metal cordage (not including 
aluminium c^ble) has been postponed until Sep- 
tember 30. Negotiations are in progress with 
Canada and New ZeaWind for reciprocal tariff 
arrangements. 

Belgium. — Export licences are now required only 
for sugar, syrups of all kinds other than pharma- 
ceutical syrups, and molasses. 

Chile. — It is proposed to apply an export duty on 
ores of copper and iron. 

Egypt. — A list of import valuations for iron and 
steel goods is given in the issue for July 20. 

France. — By a recent customs decision nickel 
pellets are admitted duty free. 

French Colonies. — The export or re-export of 
opium, morphine, cocaine and their salts is pro- 
hibited. Opium and opium products directed to 
France or in transit* through French Somaliland 
are not affected. 

Germany. — ^Artificial honey, cocoa butter, cocoa 
products, and other food products no longer require 
an import licence. In future the surtax leviable 
when customs duties are paid in paper currency 
will be fixed weekly on the basis of the dollar ex- 
change for the previous week, 

Lithuania. — Export licences are now required for, 
inter alia, cast iron, brass, silver, gold, fuel, bones, 
hemp, explosives, and malt. 

3fexico. — The export duty on beans has been 
reduced to 1 cent per kg. The internal taxes on 
petroleum and its derivatives have been modified, 

^ ewfoundland . — Commission has been ap- 
pointed to revise the customs tariff. 

Poland. — ^An export duty of 15 Polish marks per 
hg. has been imposed on crude mineral oil. 

South Africa. — Special duties have been adopted 
to prevent dumping from countries with de- 


prec»ated currencies. The Board of Trade and 
Industries recommends that certain materials 
used for manufacturing goods within the Union be 
admitted duty free. The duty on starch has been 
fixed at Id. per lb. A Bill has been introduced to 
prohibit, regulate or restrict the importation of 
boots and shoes, and sugar. 

Spain.— ^A customs duty of 85 pesetas per 100 kg. 
on sugar, glucose, liquid caramel and similar pro- 
ducts and consumption duties of 45 pesetas per 
100 kg. on sugar made in Spain and 22'50 pesetas 
per 1(X) kg. on glucose have now been enacted. The 
import duty may be reduced temporarily by 15 
pesetas per 100 kg. if Spanish manufacturers raise 
their prices unduly. A schedule of modifications in 
the customs tariff is given in the issue for July 20. 

Sioiieerland . — The temporary reduction of the 
export duty on scrap iron to 40 centimes per 100 kg. 
has been extended until further notice. 

Tanganyika . — The export duty on hides and 
skins is suspended until December 31. 

Umfed States . — A copy of the Narcotic Drugs 
Import and Export Act m'ay be consulted at the 
Department of Overseas Trade. 

Yugodavia . — A new scale of monopoly duties has 
been fixed for explosives. 


OPENINGS FOR BRITISH TRADE 
The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, S.W.l, 
from firms, agents, or individuals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the names 
and addresses of the persons or firms referred to by 
applying to the Department and quoting the 
specific reference number. 


Locxlitt qv ynx 
ox AQSST 


Australia . ■ 


Srazil 

Colombia . . 


•MATTtm-ai.s 


Bkfksxscb 

NniBU 


Qlass, ^aasware 

Heavj chemicals, fish oUa . . 
Exph^vea 


SSd/S/F.O./ 

itC./A. 

IS 


412/90/7/ 

3101* 


China, pottery, glassware 
Iron and steel, chemicals 

Paper 

Chemicals, drugs, cement, 

crockery 

r! >»in« earthenware, stone* 
ware 


412/90/7/ 

S115* 

412/20/7/ 

3108* 

81 

82 

8260 /p.n./ 


Costa Rica 
Ecuador 


Chemicals, drugs 

Paints, cite, cement, earthen* 

ware 

Sheet sine, sine oxide 


Prance 

D<^iand 


Tinplate 

Heavy chemicals, pbarmaceu* 
ti^ products, castor oil . . 
.<lmmoniam sulphate, raper- 

phoephate, etc 

Eaithenwaro and fixeday 


New Zealand 

Norway 

Portugal 

Sweden 

Switicrland 
United States 
Uruguay . . 


goods 

Paper 

Leather 

.^Tti&cUl leather 

Rubber, lubricating and fuel 

(4U 

Bides, leather and tan nin g 

materials 

Olive oil, mundnnt sugar 
linseed ou. ooke 
Pottery, glass, glassware 


83 

84 

seio/y.E./ 

£.G. 

34 

35 

36 

88 

23 
62 
• 60 


41 

43 


• Official SecreUr>', Australia House, QtriAd, W.C.8. 
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TRADE NOTES 


BRITISH 

Seyclienei In 1920 

Considera'ble progress was made during 1920 in 
the dUtiUation of essential oUa, the exports being 
valued at Rs. 420,104. Towards the end of the 
year the European demand for oinnamon-leaf oil 
practically ceased, the price fell from Hs. 12 to 
Rs. 4 per kg., and many distilleries had to close 
down. Only three tons of vanilla was exported, and 
the crop was the smallest on record. The vanilla 
vines suffer severely from a disease, which is now 
the object of investigation. The crop of coconuts 
reached the estimated total of 23,159,172 nuts, of 
which nearly 18 million was converted into copra; 
the increased crop, compared with 1919, was due to 
the enforced cleaning of the plantations. Tim 
manufacture of soap, for which much coconut oil is 
used, was discontinued owing to the difficulty of 
importing soda. Exporto of rubber decUnM from 
13‘4t. to 10'7 1. ; progress was made in extending the 
coffee crop and in reafforestation; and the guano 
industry was restarted. Exports from the <»lMy 
decreased in value by Us. 389,422 to Rs. 1,/ 11,965, 
owing to trade in copra re-attaining a nornml level. 
Imports, valued at Ra. 1,716,408, increased, and a 
larger proportion than usual was derived from the 
United Kingdom. 

FOREIGN 

The New BakeUte Corporaffon 

Following the legal action which resulted in the 
upholding of the Bakelite patents for the msM- 
facture of phenolic condensation products, the Red- 
manol Chemical Products Co. h^ decid^ to 
combine with, the General Bakelite Co. in order to 
prevent loss of goodwill, plant and organ^tion. 
^6 Condensite Co., controlled by the Redmanol 
Co., is also entering the new combine, which h^ 
beek taken over by the-Bakehte Corporation. The 
three companies will continue separately to manm 
facture and market their products, which supple- 
ment one another; thus galalith and are 

made only by Redmanol, chlorine substitution pro- 
ducts only by Condensite, and transparent material 
by Bakelite and Redmanol. — (Chem. and Met. Eng., 
June 31, 1922.) 

Bennaa Chemical Trade during May 

H M Commercial Secretary at Berlin reports a 
sliglR improvement in the inland trade in ^al-tar 
dyeT Foreign sales were satisfactory, and busing 
remained at the level of the previous mo^h m^e 
Austrian Succession States, Holland and North 
Europe, but declined in Csechoslotokia, Finland 
and Belgium. Business was hampered in ^wthern 
Europe by offers of dyestuffs lUegaUy 
Germany, and by keen competition from many 
countriM. The demand for pharmaceutical pr^ucto 
increased but that for chemioals continued to 
w’ithout, however, restricting 
^^n the factories. 

fluctuations in the value of *!>*“*.* ,“"11™ ^ten 
market prices of certain chemioals were often 
reached Ind even exceeded. Snpphes of 
materials improved, 
hnlk from France and ^itorland. 

M tinplate were placed in 

We experienced in ohUuning auppUes of packing 
paper, carboys^ carbons, iron bars, etc. 


Caustic Ssda la BraiU 

Owing to difScnlties in obtaining supplies of 
caustic soda during the war, the Brasilian Govers. 
ment offered loans and concessions to encourage the 
manufacture in the country. This action resultoj 
in tho formation of the Cia. Brazileira de Productoa 
Chimicos, which has erected a plrat near Rio d« 
Janeiro with a capacity of 6 metric tons of caustic 
soda solution (76°) and 10 t. of calcium chloride 
solution (36°) per 24 hrs. Since th^ products 
have been marketed imports of caustic soda hare 
declined from 12,036 t., valued at 8,623,000 milteis, 
in 1920 to only 2899 t., valued at 2,667 ,000 milreie, 
in 1921 (milreis = 28. 8d. at par, now 7-4d.), 
Althengh this heavy decrease was undoubtedly due 
largely to traj^e depression, tho Brazilian demand 
for foreign caustic soda will probably be much re. 
stricted in future. — (JJ.S. Com. Mep., May 22, 1922 .) 


REVIEWS 

Bid5« Slags and Rock Phosphates. By Gboucb 
Scott Robebtson, with a preface by Sn 
Edwakd J. Robseix. Cambridge JffricuKtircl 
Monographs. Bp. xiu-H20. Cambridge: Tk 
University Press, 1922. Price 14*. net. 

Much interest is being taken at the present tims 
in the production of basic slags and in their value 
as fertilisers, and at tho same time the not less 
important question of the manurial value of ground 
rock phosphates, and of the extent to which they 
can replace basic slags as fertilisers, is recsmng 
much consideration. The monograph by Dr, Scott 
Robertson on basic slags and rock phosphates, wteh 
has been issued as one of the Cambridge Agricul- 
tural Monographs, appears therefore at a purti®' 
larly appropriate time, and should be very useful to 
all agricultural teachers and agricultural chemists. 

For a long time basic slag was not very popua 
with tho British farmer. 'Whereas Germany, tto 
largest producer, consumed at home nearly tte 
whole of her millions of tens, it was 
appreciated in this country, in spite of the evideuw 
obtained at Cockle Park 'Isewheto to prev^j 
a considerable proportion of Mr , 

production being exported. Under the “ 

necessities the British fs^er at learn^ 

appreciate basic slag, and during the ^ 

1918 though the home prodnction was greater tw 
l^m’h^fore®, it was all used at home. ^ was thr« 
experiments made with slag produced by the Daa 

Be^emer process ‘1-* it" s“ 

as a manure was established, and it 
tragic that when British farmem had at last 1 » 
to^preciate and use this fertiliser, <*anges a ^ 
steel industry have made ”«^Yningty fieW 
undertake the whole P®®®!®? " ,"avcly 

experiments the value of basic sM 

other phosphatio manures. Most ^ * 

now on the market is not in * 

old Bessemer slag, from 

peicentago and in tho soluhikty its pho®P j jj, 

^osely related to the slag 

fertUising value of ^onnd ^ ^ ^mpor*®'*®’’ 

this also has recently 

The orthodox BgncnlW 

tant^t that rook to form 

u mftiitire until diMolved 
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ohosphat®' THere have always been a few nn- 
"rtbod<a persona who have maintained that ground 
phosphates have in themselves a high value, 
^ during the past twenty years opinion has 
cradually been coming over to their side, as ovi- 
fence has accumulated showing that, weight for 
weight of phosphate, nearly as good a result can 
in many cases be obtained from ground rock phos- 
nhate as from superphosphate, and that therefore, 
to a large extent at any rate, it is unnecessary and 
wasteful to use superphosphate. 

Dr. Scott Robertson’s little book is mainly taken 
UP with a record of field experiments carried ont 
on grassland in Essex with basic slags of different 
kinds, and with ground rock phosphates from North 
Africa, Florida and elsewhere. Sir E. J. Bussell, 
the director of the Bothamsted Experiment Station, 
who is chairman of a Departmental Committee 
appointed to consider the question of the supply of 
basic slag, provides an introduction. 

The opening historical statement and the review 
of previous experiments are short and might use- 
fully be enlarged in a new edition. These swtions 
are so incomplete that they hardly give a fair and 
balanced impression of the development of the use 
of slag and rock phosphates. 

The really valuable part of the work is the account 
of Dr. Robertson’s own experiments on grassland in 
Essex, which occupies by far the greater part of the 
book. These experiments were carried out on eight 
different farms on soils of three different types and 
are characterised by certain distinctive features. 
The improvement obtained is not measured merely 
by weiring the crops of hay, but careful 
botanical analyses were made, and the effect of the 
manure in changing and improving the kind of 
plants in the pasture is carefully discussed. The 
relation of the phosphatic dressings to the accumu- 
lation of nitrogen in the soil, and their eff^t on 
the soil bacteria, and on the soil acidity, moisture 
and temperature, are all critically examin^ in a 
scientific manner, and conclusions of much interest 
are drawn. The results in general show that rock 
phosphates ** give results approximately equivalent 
to those secured from the high citric-soluble types 
of basic slag ” and that whilst the low-soluble fluor- 
spar basic slags have effected considerable improve- 
ment they ** have undoubtedly proved to be less 
effective than either the high-soluble slags or the 
rock phosphates.” * 

Dr. Robertson states his conclusions moderately, 
and the economic importance of the questions in- 
volved is So great that he might perhape have been 
a little more emphatic in stating the conclusions at 
which he has arrived, even -though they may sound 
unorthodox to those who bold that agriculture 
cannot prosper without basic slag. 

The book good index and is illustrated with 

reproductions of a number of excellent photographs. 

Jakes Hendbick. 


h’AsoTB, By L. HaoesfiUi. Pp. a:ii-l-271. Paris: 
Masson and Cie. and Ckiuthter ViUar et Cie.y 
1922. Brice 14 francs net. 

This volume, which is one of a series of mono- 
graphs included in the Encyclop6die Ldautd, con- 
tains a well-written ireview of the principal pro- 
cesses of nitrogen fixation by an autb<v who has 
bad considerable oppwtunity for studying these in 


actual operation. The fourteen chapters contained 
in the book include a description of the technical 
manufacture of the more important nitrides and 
of calcium cyanamide, of the synthesis of ammonia, 
and of the fixation of nitrogen hy the arc process. 
In addition, vairioua operations subsidiary to the 
main process of fixation, such as the preparation 
of nitrogen and of hydrogen, the absorption and 
concentration of oxides of nitrogen and of nitric 
acid, and the formation of various ammonium 
salto are described; further, constructional details 
and the number of plants of various types known 
to be in operation are frequently given. In par- 
ticular, the account of the Oppau and Merseburg 
synthetic-ammonia plants, including the methods 
employed in carrying out many of the subsidiary 
operations involved, is worthy of note. A specml 
chapter is devoted to the use of abnormally high 
pressures by Claude, and further sections contain 
a general economic review of nitrogen fixation, of 
the utilisation of artificial nitrogenous manures, 
and of the production and consumption of nitrogen 
compounds in various countries. 

On the whole, Prof. Hackspill is to be congratu- 
lated on the production of a very readable and 
well-arranged work, which appears to bo excep- 
tionally free from misstatements and from serious 
misprints. The statement on page 15 that nitro- 
gen, on being activated by electric discharge at low 
pressures ” devient lumineux pendant un certain 
temps, plus long si I’on refroidit, plus court si Von 
chauffe ” cannot, however, be accepted as com- 
pletely accurate in view of Strutt’s observation 
that an afterglow, which persisted at room tem- 
perature for slightly more than a minute, became 
extinguished in fifteen seconds at the temperature 
of liquid air. Similarly;, misprints occur occasion- 
ally in the spelling of proper names. Thus, 
** Briegler ” foa* ** Brieglieb ” (p. 17), “ ScbeflBeld ” 
for ** Sheffield ” (p. 73), ” Clause ” for ” Claud© ” 
(p. 84), and “ Vant ’Hoff” for ” Van’t Hoff” 
(p. 1^), in addition to other minor misprints, 
were noticed on reading through the volume, hut 
small inaccuracies of this type do not detract from 
the general utility of the work, which forms a very 
acceptable addition to the literature of fixed 
nitrogen. The diagrams are excellent, particula^y 
since many of them are marked with the actual 
dimensions of the plant illustrated, thus allowing 
a far more accurate conception of relative sizes to 
bo obtained than is possible from purely diagram- 
matic sketches. E. B. MaxVbd. 


Principles of Leather Manctactubb. Bv .H. R. 
Pbocteb. Second edition. Pp. wiii+688. 
London: E. and F. Spon, Ltd., 1922. Price 
33r. net. 

In 1903 Prof. Procter’s ” Principles of Leather 
Manufacture” replaced his still earlier ” Text- 
Book of Tanning,” published in 1885. Tl^ great 
advances made since then in the science and {iiractice 
of leather manufacture have necessitated another 
edition, and the above volume replaces the first 
edition as the standard work on the subject and the 
final authority on all matters within its scope. The 
second edition contains 170 more pages than, its 
predecessor, and its printing, illustrations and 
binding are worthy of its high position in tech^ 
logical literature. The general scheme of division 
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into chapters adopted la the same as in the first 
edition^ each chapter being expanded, several new 
ones added and an appendix inserted containing 
several original contributions by various authora. 

Starting with a brief description of the living 
cell, the mechanisni of putrefaction and fennenta- 
tion under the influence of moulds, yeasts and 
b^teria is described. A chapter devoted to a full 
account of the antiseptics and disinfectants 
applicable to hides and skins is followed by a 
description of the origin and curing of the same, 
special reference being made to the cause and pre- 
vention of salt stains and the damage to hides caused 
by the warble fly. The chapter on the structure 
ai^ growth of skin is illustrate by excellent photo- 
micrographs by A.^ymour Jones and K. H. Marriott. 
The section dealing with physical chemistry as 
applied to the leather industry ds greatly enlarged, 
special attention being given to the measurement 
and effects of variations of hydrion concentration 
and a chapter devoted to colloid solutions and the 
colloid state. A chapter on the chemistry of hide 
nearly completes the scientific as distinct from the 
practical part of the book. Henceforward the pro- 
cesses of leather manufacture are dealt with in the 
order in which they are carried out in the tannery, 
separate chapters being devoted to softening of 
hides and skins, depilation, deliming, bateing, 
puering and drenching, and pickling and de- 
pickling. 

Of actual tanning processes, those by means of 
chrome, alum and iron are first considered, the two 
former in. considerable detail. A very complete 
account of the vegetable tanning materials follows, 
occupying nearly 60 pages and containing many 
illustrations, and the tannage of sole leather with 
these materials is described, combination tannages 
being briefly dealt with. Accounts of the griuding 
and extraction of tanning materials and evapora- 
tion follow. The chemistry and analysis of oils and 
fata occupy 30 pages, and chapters on their use in 
leather manufacture are included. Dyes and 
mordants us used on leather, evaporation, heating 
and drying, maintenance of tanneries and disposal 
of waste products are treated in detail in the last 
four chapters. 

In the appendix, full extracts, with a number of 
tables and diagrams, from the papers by the author 
and Wilson, on the gelatin equilibrium are given. 
M. C. I^amb contributes a list of dyes suitable for 
use on chrome and vegetable-tann^ leather, and 
papers by Atkin and Thompson on the determina- 
tion and control of acidity in tan-liquore, and by 
W. B. and J. Atkin on the caustic alkalinity of 
lime- liquors, are included. 

Max^ practicsd books consist of a monotonous 
catalogue of processes, good, bad, and indifferent, 
of the majority of which it is extremely unlikely 
that the author has any i>ersonal knowledge. On 
the otoer hand, scientific teaching requires to be 
pre^nted to the average tanner in a very clear way 
Esten to it. Prof. Procter, as a practical 
can give the manufacturer much valuable 
adVtos, and as an eminent scientist his gift lucid 
eogdanaiion is such that his exposition of the science 
toeory of the industry can be profitably studied 
both by the non-practkal man unacquainted with 
^he industry and by the manufacturer desirous of 
understanding more of the principles underlying his 
processes. 
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Catalytio Action. Bj/ K. G. Fauc. Pp. 
New York: Chemical Catalog Co., Inc moo' 
Price (3.50. 

An Inokoanio CHBinsTKT. By Fbot. H. G. Denb 
Pp. 683. London; Edward Arnold and nf' 
1922. Price 12i. 6d. ■ 

Tbattato m Chimica Anaiitica Appmoata, 'Voi. h 
By Pbop. G. V, ViiXAVNCCHiA. Second edition 
revtsed and enlarged. Pp. 884. Milan- tr 
Bioepli, 1922. Price, paper, 68 lire. 

FraST RpPOM op TH* ADREBIVSB feESEAaCH Cov 
mittbe. Department of Scientific a-nd Industni 
Beseareh. Pp. 129. London; U.M. Slalionfn 
Office, 1922. Price is. ^ 

JoCRNAt OP THE iNBTTniTE OP MbTALB, Voi XXVtT 
No. 1, 1922. Pp. 621. Published by tbl 
Institute, 36, Vteforia Street, London S W i 
1922. Price 31s. 6d. ' 

Ibon Obb. Stjkmaby op Inpoemauon ab to jnt 
PBEBENT and PBOBPECnVB Ieon.4>bb Scppill* 
op the Wobld. Imperial Mineral Ecsourcfi 
Bureau. London: H.M. Stationery OMu 
1922:— 

PabtI. — Dnptbd Bjnodom. Pp. 237. Price 6i, 
Part II. — Bbribh Apbica. Pp. 76. Price 3 j! 
Pakt III. — British Amebioa. Pp. 115. Price 
3s. 6d. 

Pabt rv. — Bbitish Abia. Pp. 65. Price 2s. M, 
Pabi y. — Ahstbalia and Nbw Zbaiand. Pp. 
106. Price is. 

Sympobiov on Iin>ACT Testing op Matebialb. Held 
by the American Society for Testing Materiali 
on June 28, 1922. Pp. 107. 

B.BBIDM AND BTaONTIDlI IN CANADA. By H, S, 
Spence. Department of Mines, Mines Brand, 
Canada. Pp. 100. Ottaiea: 6oi»crnme?il 
Printing Bureau, 1922. 

Bulletins op Indian Industbieb and LiBotm. 
Calcutta: Superintendent Goeernmenf Print, 
ing, India, 1932: — 

Notes on Zinc and Lead. By Da. J. Cogou 
Bbown. Bulletin No. 19. Pp. 80. Price 14 
annas. 

Notes on Abbebtob. By Db. J. Coogin Bbovs. 
Bulletin No. 20. Pp. 31. Pries 6 annas. 
Pafeb and Papeb-Pulp Pbodhction is tsi 
Madkab PbbbidMct. By Db. F. Mabsdin. 
No. 24. Pp. 46. Price 8 annas. 

Gilt 'Wibe and Tinsel Inoobtby. By V. N 
Mehta. No. 25. Pp. 35. Price 6 anras, 
Ninth Annual Report on the Indubtbial Ffllot- 
ships op the Mellon Institute, 1921-22. ft 
E. R. ’Weidlein. The Mellon Institute, Pittr 
burgh, Pennsylvania, 1923. 

Publications op the United States GeologicU' 
SuEVEY. Department of the Interior. 14 s**' 
ington: Government P-rinting Office. 1922:^ 
Quickbilveb in 1920. By F. L. Ransoms. 
Mica in 1920. By B. H. Stoddabd. 

Cadmium in 1921. By C. E. Siebentbai 
A. Stoll. 

Publications op the United States Buks^ w 
Mines. Department of the Interior. 
ington: Government Printing Office, 
Evaporation Loss op Petbolsuk in thS ^ 
Continbnt Field. By J. H. Wiggins, i*' 

30 cents. 
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THE TRAINING OF THE CHEMICAL ENGINEER* 

R. F. RUTTAN 


T he great field for the development of 
stable chemical industries in Canada 
is the utilisation of those natural 
resources which we possess in greater quantity, 
and more conveniently situated, than other 
countries. This need not call for original 
research but rather for adaptation to our con- 
ditions, of methods, principles and processes 
already known and well tri^ elsewhere. This 
is obviously the function of the chemical 
engineer, and it is from the young chemical 
engineer that we may expect the kind of indus- 
trial research which the country needs at present. 

Ihe scientific army of Great Britain has 
always consisted of a briUiant group of stafi 
officers, but before the war England had not 
learned how to make the most of her mediocre 
ability. She did not recognise that without 
the scientific rank and file it would be impos- 
sible to stafi the industrial research laboratories 
80 as to compete with the more elaborate 
oiganisations of Germany and America. The 
English idea was that the two professions should 
be kept separate, each specially trained for its 
field of work, and that a chemical job should 
be done by a chemist and an engineering task 
by an engineer. The two, it was thought, 
should not be combined because the two 
subjects were too big for one man, save in a few 
exceptional cases. This is certainly true when 
the course of training does not exceed three 
years. 

1 think that most of the leaders in chemical 
industry in England are now willing to concede 
that the engineer should be taught sufficient 
chemistry to be able to appreciate the chemist's 
^int of view, and that the chemist should 
™ow enough of engineering to realise that he 
ciin safely leave the practical application of the 
processes he devises in the laboratory to the 
engmeer thus trained. The principle of “ one 
man, one job,” is thoroughly English, but it 
may be carried too far. One cannot overlook 
0 uuportant r61e played in the chemical 
du^^g of America and Germany by a class of 
imtiflc men who are neither highly-trained 
i}or highly-trained chemists, but who 
rsoognised as a class, and many of whom 


au address delivered at a Joint meetios of the 
Group lud the Chemical Induatrj' Chib In 
i xiotei, London, on June 28, 1922. 


have a great deal more in them than a know 
ledge of chemistry and of engineering. 

It has been pointed out that as the engineer 
and the chemist become more highly trained 
and specialised, their paths become more 
divergent, and their points of view irreconcil- 
able ; in short, the experience of many heads of 
works is that the two types are largely incom- 
patible. A works chemist defined the average 
engineer as “an empyric who has been trainSi 
on cotton waste and engine-oil ” ; and a works 
chemist has been described by an engineer as 
“ an organic body more liable than any other 
of similar nature to spontaneous explosions.” 
Chemists and engineers have also been called 
the physicians and surgeons of industry. On 
this analogy the chemical engineer would repre- 
sent the general practitioner of the chemical 
industries ; like the physician, his chemical 
knowledge enables him to see below the surface, 
to diagnose from physical signs unseen changes 
and conditions, and from his experience to &id 
a remedy for any abnormal reaction. Just as 
thpre is a limited number of imseen organs in 
the human body to be studied and observed, 
so in a chemical works there is a limited number 
of operations, more or less invisible, going on 
in chemical units, each with its clinical ther- 
mometer, pressure-indicator, ete. attached to 
give early symptoms of any departure from the 
normal. The engineer in charge, like the 
surgeon, has to deal with the adjustment, 
repair and alterations of the anatomical units, 
the works, the accessible outward portions. 
Just as minor surgery constitutes a large part 
of the activities of the general practitioner, so 
frequent minor adjustments, alterations, 
improvements and repairs skilfully carried* out 
form the larger part of the duties of the chemical 
engineer. Like the general practitioner, the 
chemical engineer should know his limitations 
and, when necessary, consult the specialist, the 
electrical or hydraulic engineer, or the chexgtot. 

No analogy, however, should be carried too 
tar, but it is worthy of note that the best 
specialists in any field of medicine or surgery 
are those who have sjpit years as general 
practitioners. Therefore knowledge of the 
general practice of chemistry and engineering 
in works is a very sound basis on which to build 
expert knowledge in either branch of science. 
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During the past few years there has been a 
very prolific discussion, r^arding the best course 
of training for the chemical engineer. It has 
become generally recognised, on both sides of 
the Atlemtic, that progress in industrial 
chemistry is based upon both engineering and 
chemistry, and that the Universities have failed 
to impart just the right type of education. 
This is due to the fact that the Universities 
are unable to teach the control of chemical 
reactions and the handling of materials on a 
sufficiently large scale. The best that can 
possibly be expected of the University in a 
course of four years is to give a broad and 
scientific foundation. After having once 
entered upon the work of his profession it is 
only in very exceptional eases that a man 
returns to the University for further training 
in research. Admitting the unsatisfactory and 
incomplete training which is now being given, 
the time seems ripe to consider some plan which 
will provide better-trained chemical engineers. 
The plan which, in my opinion, gives promise of 
meeting these requirements, is an adaptation of 
one which has been develop^, and is now being 
tried, by the Massachusetts Institute of Tech- 
nology, Boston. This unique scheme of educa- 
tion, which was evolved by a committee of 
engineers (of which Mr. A. D. Little was chair- 
mam) appointed by the Institute, has up to the 
present time completely realised the expecta- 
tions of those who introduced it. 

We recf^nise that chemical processes, whether 
on the laboratory or the fskctory scale, consist 
of a series of collected “ unit ” actions, such as 
pulverising, mixing, heating, roasting, absorb- • 
ing, precipitating, condensing, crystallising, 
filtering, amd electrolysing. The number ^f 
these batsic unit operations is not very large, 
amd only a /ew of them are to be seen in any 
partiouUr works. To aafiord an insight into the 
real problems requiring industrial chemical 
reseairch, the Institute mentioned established 
five or six chemical engineering amd research 
stations in direct contact with important 
industries. These were selected with a view 
to bringing to the attention of the engineering 
student the largest possible number of the imit 
operations of which chemical processes are 
generally composed. The stations have a 
threefold function : (a) practical instruction in 
cheihical engineering ; (b) instruction of 

ambitious foremen and others in the works 
in the fundamental principles governing their 
operations ; and (c) ^vancement of industrial 
research in special industries. The equipment 
of ea^h station consists of a small building of 
one storey which contains a small reference 
library and a very complete collection of photo- 
graphs and drawings of apparatus and machinery 
utilised in the local ikdustry, but not installed 
in the locality ; a conference and lecture-room 
tc accommodate fifteen or twenty people ; a 
small laboratory with benches for the same 
number an ofSj^ for the sta/>ion director ; and 


a laboratory for specialieed industrial research 
with space and equipment for five graduate 
research assistants. The cost of such an equip, 
ment would be from 10 to 20 thousand dollars in 
difierent industries. 

According to the arrangements at the Inati. 
tute the students leave the University about the 
middle of their fourth year, and spend the 
period from January to September in moving 
from station to station, spending about sd 
weeks at each. An instructor is in charge of 
each station, and maintains the same strict 
discipline among the students as is found at the 
University. Each day’s work is carefully 
planned, and daily lectures on different stages 
of the process form a part of the system. 

The five-year course is designed to fulfil the 
following objects : — (1) To acquire a first-hand 
knowledge of the processes, plant and machines 
in the equipment. (2) To study the chemical 
control of industrial processes through the 
laboratory, and to acquire ability in the inter- 
pretation of laboratory data in terms of factory 
practice. (3) To obtain a general knowledge 
of modem methods of factory management 
and control, together with methods of appor- 
tioning cost of manufacture- (4) To obtain the 
wider viewpoint which comes from contact with 
those w'ho are employed to superintend or 
carry out factory operations, and to acquire 
the degree of confidence in handling industrial 
processes and large-sized apparatus which 
comes from actual participation in the w'ork ci 
the plant. (5) To acquire that inspiration for 
further work in science and research which 
intimate contact with large progressive indus- 
tries inevitably affords. On returning to the 
Institute to complete his fifth year, the student 
follows a course of advanced lectures and 
laboratory work, the value of which he stU 
appreciate as the result of his experience in the 
works. The above description is the substance 
of the report of the committee presided over by 
Mr. A. D. Little. 

This, in outline, is the object and method of 
this new plan of educating chemical engineers. 
It is our purpose to adopt a modified form of 
it in Canada, and this will require co-operation 
ainong the engineering faculties in CanadiM 
iJniversities on the one hand, and a successful 
appeal to the captains of Canadian industry on 
the other. The Universities must agree upon 
the necessity for a five-year course in chemical 
engineering, and be convinced that one yea 
spent chiefly in works’ training is the best waj 
of employing the students’ time. Success oi 
failure will depend very largely upon the 
facturers ; without their cordial 
and assistance the plan is obviously doomed 
failure. In the United States every indd® J 
invited gladly accepted the opportum y 
having a station in the works. The "ODO J 
Advisory Council for Scientific arid Indus • 
Beaearcb has appointed a committee to 
into this question and to formulate a pi® 
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putting it into effect next year. It seems to me 
a very obvious and effective method of bringing 
into closer relation the Universities and the 
industries of Canada, enabling the former to 
ascertain the important industrial problems of 
the country, and givmg the industries an oppor- 
tunity of utitUir^ in part the teaching and 
research powers of the Universities. Not only 
TTOuld this scheme give our students in chemical 
engineering a range of experience impossible to 
obtain otherwise, but the stations could offer 
special courses in the technology of their 
industry to superintendents, foremen, etc., thus 
forming a sort of university extension in 
chemical industry. The plan lends itself with 
peculiar effectiveness to the development of 
industrial research at each station. The director 
in charge of the station would obviously be a 
well- trained chemist or chemical engineer who 
has speciahsed, or intends to specialise, along the 
lines of the particular industry or industries 
with which he is connected. 

The application of this scheme of training to 
Canadian conditions will not be easy. In the 
first place, the total number of graduates in 
chemical engineering and chemistry in Canada 
is less than is aimuaUy turned out by the 
Institute of Technology ; hence the field from 
which we can select is smaller. The average 
student at the Institute is financially better able 
to spend the extra year, with its additional 
tuition fees and travelling expenses, than is our 
Canadian student. Again, few industries are 
on a scale comparable with many in the United 
States. But these difficulties are not insuper- 
able. There is Utile doubt that industrial 
chemistry is offering such a future to our tech- 
nically-trained graduates that chemical engin- 
eering is rapidly becoming the most attractive 
career for the engineering student, and the 
required number will soon be available. If the 
universities gave the Bachelor degree at the end 
of four years and a Master’s degree in Science 
after five years ; if the fees were made as low 
as possible and substantial Government assist- 
ance be given to these training centres, the 
obvious value of this practical training would 
soon create a competition among the students 
for the pri-nlege of being admitted to the course. 

The station in each centre would become the 
scientific bureau of information and research 
lor the local industries, and would go far 
0 introduce an atmosphere of science into 

^ industries in which chemistry plays a 


Finally, I feel strongly that the chemical 
gtneer so trained is just the type of man to 
industries. He would be a Univer- 
engineering problems 
i industries, one whose 

tif^u ^ and for attacking ecien- 

timea ^dustrial problem would be many 
howPTra**** present science graduate, 

been ^ university training may have 


CONSTRUCTIVE INDUSTRIAL 
HYGIENE IN THE INDIARUBBER 
INDUSTRY 

C. A. KLEIN 

E arly in 1921 the Home Secretary, 
under Section 79 of the Factory Act 
of 1901, certified as dangerous the 
foDowing processes incidental to the manu- 

faotore of mdiarubber and indiarubber goods ; 

(a) Vulcanising by means of the cold cure 
process or by any other process involving the 
use of carbon bisulphide, sulphur chloride, 
carbon-chlorine compounds or benzol (pure 
or commercial) ; 

(6) Any process involving the use of lead or 
compounds of lead. 

This certification by the Home Secretary is 
a necessary preliminary under the Act when it 
is intend^ to institute regulations for the 
hygienic control of an industrial process. 

Shortly after the certification of the above 
processes as dangerous, the Secretary of State 
issued draft regulations which it was proposed 
to institute in connexion with these processes 
and, as prescribed, the draft regulations were 
submitted to those concerned and interested 
in the^ matter. After mutual criticism and 
discussion, a final form was agreed and Statu- 
tory Rules and Orders, dated March 31, 1922, 
now known as the “Indiarubber Regulations, 
1922,” came into operation on h£y 1 of 
this year. 

The regulations divide the above-named 
processes into two kinds, viz., “ fume processes ” 
— i.e., those referred to under (o) as above — 
and “ lead processes,” or those described under 
heading (6). The regulations for the two types 
of processes are almost entirely distinct, but 
few having dual reference. 

In the regulations dealing with “ fume 
processes,” the essential feature is protection 
against the injurious effects of the vapours of 
volatile solvents used in indiarubber manu- 
facture, the provisions being for minitiniim age 
of employment, limitation of hours workeS, 
prohibition of the use of such processes in the 
open air, the application of exhaust draught or 
(when only benzene — ^pure or commercial 
benzol — is used) of efficient ventilation, the 
adoption of means to minimise the amount of 
vapour entering the air, messroom, medical 
examination at prescribed intervals, main- 
tenance of health register, and rules for the re- 
employment of persons suspended by the 
certifying factory surgeon. 

These new regulations supersede the Special 
Rules in operation since May 1, 1898, for 
“ The vidcanising of indiarubber by means of 
bisulphide of carbon,” and are more compre- 
hensive and applicable to processes in which 
other volatile products are used. 

The inclusion of liquids containing benzene 
and the carbon-ohlorine compounds, indicates 
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the incieaBed employment or introdnction of 
Buch oomponnds in the rubber induatry Md 
impliee that the toxioity of the vapours of th^ 
compounds haa been definitely establish^ by 
practical experience. The toxic properti^ of 
the vapours of such bodies have been known 
for some time and the new regulations will 
cause little surprise— in the opinion of some, 
they were long overdue. 

There haa recently been much discussion as 
to the tosdc effects produced by the vapours of 
the volatile thinners used in painting opera- 
tions, and, as certain of the volatile thimers 
are common to the paint and rubber mdustnea, 
the recognition of these vapours as dangerous 
in the rubber industry haa an important bearaig 
on the question under discussion. It has been 
suggested that the conditions obtaining m the 
two trades are not comparable, but as yet im 
evidence haa been brought forward in support 
of this contention. The question at issue, 
though compUcated, as are all qu^ions im 
volving the resietance of the human body, mim 
be studied in its broadest aspect, for in no luie 
of inquiry is the old saying that one m^ s 
meat is another's poison” better lUustra^. 
Personal idiosyncrasy plays a ^ge part m these 
matters and untU the subject has teen c^fully 
studied, it would appear as if Bolands a^ 
Olivets can be produced in about equal numteM, 
and the true position will not be known mtU 
the many and varying factors involved have 
been carefuUy considered. 

The r^ulations for “ lead processes closely 
follow in principle those which in recent yeaw 
have become standard in this country for all 
processes involving exposure to lead compounds, 
and provide for a minimum ago of worker, 
excluaon of any female under 18 years of age 
from any 1^ process, application of 
draught f^the removal of lead dust at {or 
as ^ as possible to) its point of onpn, mess- 
rooms, regular supply of clean overalls, accom- 
modation for clothing put off dunng wortog 
hours, washing faciUties. medical oxamumtion. 
maintenance of health register, rules as to the 
re-employment of -workers a^r su^mion 
by the certifying surgeon, and finafiy, facihties 
ioi the sampling of materials by Government 

’°*^**^ requirement, which refers to the 
=.T„pHn(T of materials used, follows the practice 
whi^ has been in vogue for some yearn m 
connexion with the use of lead compoum^ 
the manufacture of potte^, and has teen 
recently incorporated in the Woi^n and Yo^ 
PeoMiB (Emplogrmeat in Le^ ftocew^) 

1920. In the latter case, as in the Indi^bber 
Beeulations, the provision is made m order to 
aS^ samples, from the examination of which 

the process is to be classified as a lead process 

or otherwise. . _ , . .... 

The test employed is the Thorpe solubihty 
test by which the solubility (expressed m t»ms 
of PbO) of^o material in 0-26 per cent, bydro- 


chlorio acid, is determined : one gram of the 
material be^ Aaken for one hour with one 
litre of acid at common tenmerature and 
afterwards allowed to stand^ fm one hour 
before the solubility is determmed. The basis 
for the classification of operations prior to that 
of incorporation, is the solubility of the dry 
material, and, as it has teen found that the 
test cannot be applied to mixtures containing 
rubber, the incorporation processes are classified 
on the of the solubility of ^e mixed mass 
as calculated from the solubility of the dry 
material and the quantity of the same in the 
mixture. Materials having solubilities not ex- 
ceeding 5% when determined by such methods, 
are regarded as innocuons and processes in- 
volving their manipulation are not “lead 
processes ” ; consequently, the provisions of 
the Regulations do not apply thereto. 

The Lead Regulations, although new to the 
indiarubter industry, have been in operation 
in other industries for many years, and embody 
the principles which experience has shown to 
be of fundamental importance. 

It does not appear to be known, except by 
those who have immediate interest in the sub- 
ject, that this country was the pioneer in the 
study and control of industrial lead poisoning 
and that the progress made is regmded m a 
unique demonstration of the succ^M apphea- 
tion of the science of industrial hygen^a 
science which, to-day, is matog rapid stndes 
in spite of its comparative infancy. In 
Britain there were over 1000 cases oj. indus« 
lead poisoning in the year 1900. To-day the 
annu^figure is about 200, and this remarkable 
improvement has been effected without any 
eenona interference with the progress of mdustry. 

During the last twenty years, lead and its 
compounds have been more largely 
hith^. whilst, as has been shown, the mcidence 
oflStoUg hM fallen sharply.. This progr^ 
is (tee to sympathetic co-operation between tto 
offic^ of&ome Office, the employees, 

?he manufacturers. u“ 

been deemed necessary to prohibit the use 
crpounJs of lead."d^ite the 
outb^ts of certain well-meanmg but 
fomed and ill-advised amateurs who ha« 
clamoured for prohibition as the offiy 
heedless of any consideration of the 
asoeots Nothing is more conducive to last^ 
te iunrial hygiene than harmoni^ 

co^ration of employers, it ii 

Government Departoents : 
in this way that Enghsh mdustnal tygi 

“ &^*Ur^*here sugges^ ‘**todtetri^lea 
improvement in respect to ^ ^ 

poLming has been reached, for w 

^nce^to show that fu^er 
Joesible, and there is Uttie doubt ^ 
reductions will be made m du t 

whole of the accumffiated f'^detee ^ 
show that the problem of mdustriai 
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poisoning is essentially one of dust, or to use 
the words of Dr. I^g^* (H.M. Medical Inspector 
of Factories) : — 

“ On the practical side little more is to be 
learned as to how lead poisoning is caused, 
and it can be tak^ as axiomatic that all risk 
lies in the inhala tion of dust or fume. These 
removed or prevented, there would be no 
lead poisoning.” 

Nothing could be more definite or helpful 
than such a conclusion and the direction in 


which efforts must be concentrated is clearly 
defined — a position which is in striking contrast 
with that obtaining some few years ago when, 
at frequent intervals, those handling lead 
compounds were soared by the publication 
of alleged discoveries and alarmist theories as 
to sources of poisoning which proved costly to 
investigate and were invariably found to exist 
only in the imagination of their authors. 

The lead compounds used in the rubber 
industry are litharge, and to a smaller extent, 
white lead, red lead, and basic sulphate of lead. 
These products are used in the dry form in 
mixture with other powders and are incor- 
porated in rubber on slowly-revolving, heated 
“ mixing ” rolls. The dry powders are distri- 
buted by hand over the rubber as it passes 
through the heated rolls, and the operation is 
continued until all the material has been added 
and is thoroughly incorporated. 

The cases of lead poisoning arising in this 
mdustiy occur among those engaged in weighing 
)ut dry lead compounds and, to a much greater 
ixtent, among workers employed at the incor- 
lorating rolls. In both cases the danger is 
dearly attributable to dust, aggravated in 
he operation of incorporation by the current 
hot air which rises from the rolls, carrying 
vith it a certain quantity of lead dust. As 
in example, Legge and Goadbyl" instance an 
ndiarubber factory for which the records 
>f poisoning are available before and after 
ipplication of exhaust ventilation over the 
leated “mixing” rolls. Before the alteration 
raa made, out of fourteen men employed 
erwn, ten showed a blue line, five were 
uaikedly anaemic, one had weakness of the 
i^t and two weakness of grasp. In a period 
^11 years after the application of exhaust 
remilabon, only one case had been reported. 
nfK • j- 'l’^*®i'ii7 oi lead compounds used 
u Me md^bb» industry is very considerable, 
cases of poisoning bears 
if relation to the weight distribution 

Materials. In this industry, as in 
MB lo ’ found that controlled workers may 
TN^atittea of lead compounds without 
» ^ hands of careless workers, 

luantiHiJ^i apparatus, small 

‘ latve 

number of poisoning oases. 


poisoning 
OiW loqiMtor ot IMoclw, 1»18, 
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• ® growing tendency in the lead 

industry to centralise the dangerous processes 
BO that they can be operated by a small number 
of workers producing materials which are 
much 1^ toxic than their separate constituents. 
It is obvious that this method is the only 
Bcientifio and rational solution of the probleni, 
and its application where possible should need 
no advocacy. 

As an instance of what has already been 
auccessfulJy done, mention may be made of 
low-solubility lead silicate which is now used 
in large quantities in pottery work. This 
product, which contains approximately 65 per 
cent, lead oxide, combined with 35 per cent, 
siuca, has a solubility of less than 5 per cent, 
when determined by the Thorpe solubility 
test, and can be used by the potter with com- 
pvative safety, being much less soluble than 
white lead, litharge, red lead or even the lead 
^cates formerly used. In this case, it has 
been possible to render the lead comparatively 
innocuous by chemical means, but there are 
industries in which this is not desirable and 
therefore alternative means have had to be 
found. 

In certain industries, it was formerly the 
practice to purchase dry lead compounds for 
use in operations where they would be ulti- 
mately wetted by water, and, owing to the 
dust created in the handling of these dry 
compounds, an unnecessary amount of lead 
poisoning occurred : this has since been 
obviated by substituting water pastes for the 
dry compounds, thus overcoming the risk of 
poisoning through dust in the production of 
the lead material and its subsequent use. 

The Indiarubber Rcgulatiou.s of 1922 have 
given an impetus to progress in another direc- 
tion, and mixtures of pure rubber qqth various 
lead compounds have recently been put on 
to the market. The mixtures, which consist 
of 80 parts of lead compound incorporated 
with 20 parts of pure rubber, are sold in the 
form of thin sheets which are homogeneous in 
composition, and are used in the incorporating 
rolls in the place of dry lead compounds. In 
practice, it has been found that the mixture 
incorporates with the other ingredients quite 
satisfactorily on the rolls and a demand for 
the product has been established. The material 
is produced in lead factories where there are 
already in operation the most up-to-date 
methods of hygienic control under the super- 
vision of those daily concerned with the handling 
of lead products in large quantities. It is 
obvious that no lead dust can be created by the 
indiarubber manufacturer in the handling of 
this mixture and that it is entirely free of 
danger. The Factoiy Department of the 
Home Office has given the matter serious 
consideration and. has decided that Uie mixtuies 
are neither “ dry compounds of lead ” nor 
” dry mixtures containing dry compounds of 
load,” and therefore, that any process in which 
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ttie mixtures are used, is not a “ lead proo^ ” 
to which the Indiarubber Regulations, 1922, 
will apply. - 

By substituting this material for raw lead 
compounds, the rubber manufacturer will not 
only be free of control in respect to the use of 
lead compounds, but will at the same tune, 
have the satisfaction of knowing tha,t his work- 
people are handling a material which ^ cannot, 
in any normal circumstances, exert an injurious 
induence on their health. There would app^r 
to be no reason why the material should not be 
generally used in the indiarubber trade to the 
exclusion of raw lead compounds, but in p^- 
ticular, it seems to be eminently suitable for 
small manufacturers whose use of lead com- 
pounds is necessarily limited, and to whom the 
installation of apparatus and control demanded 
by the new regulations might be somewhat 
onerous. The future progress of the materim 
will be watched with great interest becauM it 
is a fresh advance in modem industrial hygiene, 
the aiin of which should be, not the destruction 
of industry, but its maintenance coincident 
with improvements in the hygienic conditions 
of employment. 


THE THIRD INTERNATIONAL 
CHEMICAL CONFERENCE 

T he Third International Conference of Pure 
and Applied Chemistry was held in Lyon 
from June 27 to July 1, Prof. O. Moureu 
(France) again presiding (c/. J., 1921, 
267 a). The 100 to 120 representative chemists who 
attended were delegates from the twenty-four 
countries composing the Union. The delegates 
from the Federal Council of Pure and Applied 
Chemistry, the English section of the Union, were 
Sir W. J. Pope, Dr. T. H. Hewitt, Prof. T. M. 
Lowry, Dr. S. Miall and Dr. E. Mond. Canada was 
represented by Mr. A. T. Charron and the United 
States by Dr. C. L. Parsons, Prof. E. Barlow, 
R. B. Moore, and L. W. Washburn. 

The Union discussed a large number of questions 
of interest to the chemical community as a whole 
and with the aid of its numerous committees came 
to a number of conclusions which will be submitted 
to the chemical organisations of the countries which 
compose the Union. A few of the conclusions thus 
arrived at are summarised below. 

nomenclature. — The question of introducing such 
unifications and conventions into the methods of 
naming and describing chemical substances as will 
facilitate the production of indexes in the 
chief languages which will bo interchangeable as 
far as possible was discussed at length. On 
motion of Sir W. Pope, it was decided th^ 
all questions of chemical nomenclature should 
submitted for consideration to the editorial steffs 
of the chief chemical journals and that the work of 
the Committee should be restricted to the discussion 
and criticism of the reporte received from the 
editorial sta^ A Committee consisting of M^rs. 
Greenaway, laarquis and Patterson was appointed 


to prepare a complete system of nomenclature that 
could be used by all the journals devoted to 
chemical science and technology. It was decided to 
publish the report of the Committee on biochemical 
noznencl atiire. 

Sibliographiccd Contractions. — It was recom. 
mended that the abbreviations of the titles of 
periodicals used hy ** Chemical Abstracts * shoultj 
be adopted and that a title not printed in Eoiuaii 
type should not be translated but transcribed is 
the manner proposed hy the periodical itself. Iq 
accordance with the wish of the National Research 
Connell of Japan the proposal to abbreviate the 
word “ Japanese ” to “ Jp ” and not “ Jap ” was 
accepted. Further resolutions bore on the estah- 
lishment of central bureaux of bihliograpbical 
documentation and the use of the decimal system 
of the International Institute of Bibliography for 
Jasaifying papers on chemical subjects. 

Physieo-Chemicai Standards. — The work done by 
this Committee related chiefly to the provision of a 
further scientific worker for the steff of the Bureau 
of Physico-Chemical Standards, hitherto supported 
entirely by contributions from Belgium. 

Besearch Chemicals.— 'lo avoid delay in obtaining 
practical results tbe Committee has restricted its 
work to accurate descriptions of the qualities 
required in common analytical reagerits*, the des. 
criptions are to he published in an international 
codex. When this task has been scoomplisheii 
attention will be paid to chemicals used for pnr. 
poses other than analysis. In addition to a resolu- 
tion aiming at facilitating the work of the national 
delegates on the Commit^, it was proposed tliat, 
in the volumetric estimation of the halogens in sea- 
water, pure sodium chloride should be used as a 
standard in preference to standard seaw^r. 

Technical and Industrial Products.— This Com- 
mittee pointed out the utilRy of lists of manufs* 
turers of chemical products and suggested that the 
example set by Great Britain in this respect should 
be followed by the other adherent States. The Int 
should be kept in Paris at the central bureau, but 
to avoid excessive centralisation, a delegate in e 
country should be appointed to 
tbe catalogues and documents sent to the Bureau. 

Thermochemical Standard.-Bcnzom acid « 
recommended for use in standardising calorinie «. 
the heat of combustion of 1 g. o'‘ [i Ik 

fixed temporarily at 632115 cal., i.e., 63 . , 

per g. in vacuo. The standard acid, prepare 
Bureau of Standards, Washington can be obt 
from the Institut International d 
chimiques at Brussels. Authors who 
on the heats of combustion are Mk^ to ^ j 
figure they have adopted for the heat of combnato 
of the benxoic acid used in rtandardismg e 

meter and, as far as possible, to give their 

in absolute units. oI 

The report of the Committee o” tables 
slants, proposing the establishmen 
national fund for its work, _wa8 „ J c 


nablOUUl lUAlt* *wa evi, , ^ '^rvccihility 

gross was made in discussing the po^ » j 
devising an international patent 
anticipated that the Union will be 
various tables of constants of the 
with isotopes, radioactivity and a Repoi' 

for 1923 at the end of the 

presented by the Committed ^ 

fuels, ceramics and industrial hyg 
approved. 
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Puring "the past tliree years the Union has 
necessarily been occupied largely with settling the 
details of ita organisation and with organising 
formal matters of international interest, such as 
the production of tables of constants of the elements. 
It is folt that the time has now come when the 
programme of the annual meeting may profitably 
include the discussion of scientific and technological 
problems of broad chemical interest, and a begin- 
Q:n<r was made at Lyon with addresses by Prof. L. 
Vignon, on the early history of dyestuff manufac- 
ture in Lyon, and by Prof Perrin, on the discon- 
tinuity of matter. It is proposed that henceforth 
a series of addresses, devoted to broad chemical 
problems, not matters of detail, shall be presented 
for discussion at each annual meeting. 

The following officers of the Union were elected 
ioT a period of three years: — President: Sir 
William Pope; Vice-Presidents: Prof. W. D. 
jiancroft, Ithaca; Prof. E. Billmann, Ck)penhagen; 
Prof. E. Paterno, Rome; Prof. E. Votocek, 
Poland; General Secretary, Jean Gerard, Paris. 
At the conclusion of the Conference it was decided 
to hold the Fourth International Chemical Confer- 
ence in Cambridge, England, from June 17 to 23, 
1923. 

The Committee at Lyon created an admirable 
organisation for facilitating the work and pro- 
moting the comfort of the delegates; numerous 
visits to works of a most interesting and instructive 
character were arranged and the delegates were 
entertained most hospitably at many social func- 
tions. The proceedings terminated with a banquet 
offered by the Chamber of Commerce of Lyon. 

At the close of the Conference, many delegates 
left by special train for Marseilles to attend the 
opening of the second congress held by the Societe 
de Chimie Industrielle^. 


MEETINGS OF OTHER SOCIETIES 

BRITISH PHARMACEUTICAL CONFERENCE 

The fifty-ninth annual meeting was held in Uni- 
'’«rsity College, Nottingham, from July 24 to 
July 27 under the presidency of Prof. H. G. 
Greenish, who delivered an address upon Pharma- 
cognosy and the Pharmaceutical Curriculum.’' 
Pharmacognosy, he said, was a field of knowledge 
that the pharmacist was peculiarly fitted to culti- 
vate provided he had received a sound scientific 
training. The training in pharmacognosy should be 
0 a more general and practical nature than was at 
pr^nt often the case, and should include the 
eterminati(Hi of diagnostic characters by means 
0 the lens or microscope or by qualitative chemical 
es 8. A detailed syllabus, however, was disadvan- 
^geous as it restricted freedom of thought and the 
eveopment of that spirit of inquiry which was 
in!* * X- ^ progress. In the advanced course of 
^d in the Major examination, more 
^ ^ upon the identification of 

the ^rugs, the analysis <rf mixed powders and 
<irugB by chemical methods. Oppor- 
ajjj ^ postgraduate work was very necessary 
^^iducement should be offered to the 
Qt to undertake it. The Universities of 


Manchester^ and Glasgow had accepted pharma- 
ceutical subjects as part of the examination for the 
degree of Bachelor of Science, and if the Uni- 
versity of London could be induced to do the same 
a considerable step forward would be made. The 
student who had attended advanced courses of 
instruction could take the degree of B.Sc., and 
then proceed without difficulty to the degree of 
Doctor of Philosophy, the requirement of the 
University of London being broadly two further 
academic years of study and the presentation of a 
thesis on an approved subject. The field of phar- 
macognosy was so wide and the problems awaiting 
solution so diversified in their nature that there 
would be no difficulty in selecting subjects suited 
to the varied abilities of the students. Great 
assistance would be rendered in this work by the 
establishment of an experimental station similar 
to the Pharmaceutical Experimental Station of the 
University of Wisconsin at which the material 
necessary for investigation could be grown and 
experiments carried out. The determination of the 
Pharmaceutical Society to foster its scientific work 
more in the future was one of the most hopeful signs 
for the future of pharmacy, and would assist the 
Society in establishing it& position as a learned 
society. 

In a paper entitled “ A Contribution to the 
Study of Strophanthus ” Dr. K. Saaman described 
a variety of strophanthus — Sirophanthxis preussii — 
from Southern Nigeria, and showed that whereas 
this drug acts powerfully on the heart, it has a 
comparatively negligible action on the blood vessels. 

Mr. T. E. Wallis contributed a paper on “Some 
Characteristics of Wheat Starch.” Since wheat 
starch closely resembles barley starch it is difficult 
to identify either starch in mixtures of the two. 
The author’s experiments indicate that wheat 
starch can be identified by measuring the diameter 
of the largest grains, which vary in diameter from 
15 to 45 microns, reaching a maximum of about 50 
microns, whereas those of barley never exceed 40 
microns, so that if the starch contains any number 
of grains measuring 40 microns and over the 
presence of wheat starch is established. 

Prof. Greenish and Miss C. E. Pearson presented 
“ A Note on the Occurrence of Santonin,” in 
w'hich they reported upwn the examination of 
several species of Artemisia suggested as possible 
sources of santonin. Artemisia hrevifoUa from 
Gurez was found to contain about 1 per cent, of 
santonin, but a sample of “ estafiate ” sent from 
Mexico consisting of two distinct species of 
Artemisia (A. mexicana., Willd, and A. redolens, 
Willd.) and samples of A. Abrotanum, Linn., and 
.4. a’u^garis, Linn, contained none. 

A paper on “ The Extraction of Quinine and 
Strychnine from Solutions of Varying Hydrogen 
Ion Concentration ” was read by Mr. N. Evers, who 
described a method for separating strychnine from 
quinine based upon the fact that strychnine may be 
completely removed from a twice normal solution 
of hydrochloric acid by chloroform, whereas quin- 
ine is only removed to a very slight extent. The 
determination of Easton’s syrup requires much less 
time with this than with other methods. 

A detailed study of “The Rapid Estimation of 
Quinine Salts in Tablets ” was presented by 
Messrs. S. G. Liversedge and P. W. Andrews, Mr. 
G. W. Gosling described in detail the Michell 
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viscometer, end other contributions included 
“ A Further Note on the Ether-Solubility of 
Scammony Resin/’ by H. Deane and W. E. 
Edmonton; A Note on Acetum Scillae ” by J. H. 
Franklin and G. G. Hammond; “A Note on a 
Ferrocyanide Coloration of Tincture of Chloro- 
form and Moraine B,P. 1885,” and “ A Note on 
Cherry-Laurel Water,” both by C. M. Caines. 

BRITISH ENGINEERING STANDARDS 
ASSOCIATION 

The fourth annual meeting was held on July 13 
in the Institution of Civil Engineers. The Chair- 
man, Sir A. Denny, in presenting the annual 
report said that nearly 2000 engineers now gave 
their time and experience to the Association. 
During the past year 72 new and revised specifica- 
tions were issued and 39,000 publications sold, in 
addition to a large number of aircraft specifications 
distributed for the Air Ministry. Expenses 
totalled £17,000, of which industry, despite trade 
depression, contributed £9300, the remainder 
coming from the Government, the India Office, and 
the Governments of the Dominions overseas. After 
reviewing the work of the various sections of the 
Association Sir A. Denny asked for more financial 
support from industry so that the Association could 
carry out work in hand and increase its activities in 
the future. 

CORRESPONDENCE 

THE CHEMIST AND THE MANUFACTURER 

Sir, — The following random thoughts have been 
evoked by reading an article in the Journal of 
Industrial and Engineering Chemistry (Eller, 
June, 1922, p. 544), headed *'Can the College do 
anything for Industry?” and dealing with tlM 
ever-green question of training the industrial 
chemist. 

What is the ideal industrial chemist? Ask the 
professor. Ask the works manager. Widely 
divergent definitions would be advanced according 
to the standpoint of the one defining. The defini- 
tion depends on the view taken as to the needs of 
industry. The professor’s slogan is ” Science,” 
and the manufacturer’s counter-cry is “ Profits.” 
It is left to the ideal industrial chemist to provide 
a common standing ground. 

To the unbiassed, hroad-eeeing observer one of 
the wheels of industry’s chariot must be chemical 
knowledge, and such wheels in the form of good, 
all-round chemists are to he obtained from the pro- 
fessorial wheel-wright. The owner of the chariot, 
that is the manufacturer, must, however, do hie 
own fitting, and there must be a trial run to rub the 
bearings smooth. Reduction in running-costs must 
not be expected immediately. 

A cause of disappointment may be that the manu- 
facturer is not clear as to what he wants from his 
<dieznist. He appoints a chemist perhaps as he 
tries a new, much-advertised machine. He finds 
that the working is not quite so automatic as the 
advertisements claimed. It should he realised that 
the young graduate, although full of new knowledge 
and enthusiasm, inevitably requires some initial 
leading in the ways of industry. Failing a co- 
operative vii sympathetic attitude from tiie 


employer, there is very quickly an over-heated 
bearing, the chariot moves but slowly and science 
is condemned wholesale. 

Narrowness of view is by no means confined to 
the employer <rf chemists. The University profe^e^ 
is, of course, essentially limited in outlook — at least 
according to the man of the industrial world 
Goggled eyes are indispensable in his make-up 
the caricatures ; and he justifies the world’s 
opinion when his students are let loose on the arid 
stony plain of chemical manufacture, with the idea 
that the few short years of clois^tered chemical 
study, and the possession ct the coveted alpha, 
betical handle to the name, are all that is necessary 
to cause the plain to bloom and blossom wherever 
they may go. No, it would be a move towards tie 
ideal co-operation of manufacturer and chemist if 
the latter came from the University with tie 
smallest opinion of his acquisitions, and the realisa. 
tion that the first step in growing flowers of tie 
industry and science strain is to clear the ground of 
stones. The stones are the manufacturer’s doubt, 
distrust and lack of sympathy with the aspirationg 
of science. Can these be removed? Doubtless it ig 
generally a long and tiring process, but possibly 
judged worth while by those fortunate ones vio 
have DOW arrived at the flower-gathering season. 

In conclusion, the moral now appears. ManU' 
facturers, tell your chemist clearly what you want 
of him, and use him to the full extent of bis 
abilities. Universities, broaden your teaching and 
outlook, scrap the goggles. It might then be found 
that the college v>as doing something for industij.- 
1 am, Sir, etc., 

AjLAN a. DBUMMOKn. 

Iver, Bucks. 

July 25. 


PERSONAUA 

Dr. M. O. Forster has been appointed director of 
the Indian Institute of Sedence, Bangalore, and will 
take up his new duties early in NoTemher. 

Mr. J. F. Smith baa been appointed director of 
research to the Commercial Solvents* Corporation, 
United States. 

Dr. G. Senter has been selected by the TJniversitj 
of London Graduates’ Association as candidate for 
the vacancy in the representation of Kience 
graduates on the Senate of the University of 
London. 

Dr. T. M. Legge, of the Home Office, and Dr. S. 
Miall have been appointed the British representa- 
tives on the advisory committee on industria 
hygiene of the International Labour Office. 

The Trustees of the Beit Scientific Research 
Fellowsbipa have re-elected Mr. H. L. Riley 
Mr. W. A. P. Qiallenor to fellewships for the y** 
1932-23 and elected Mr. H. W. Buxton to a fel“*' 
ship for the same period. The fellowships a 
tenable at the Imperial College of Science. 

The Italian Ministry of Industry has ^ 
Frofesson M. G. Levi, Naaini, 

Scarpa to be membera of the permanent , 

for the Italian Chemical Industry (c/. J-, 1®.* > j,; 
Prof. G. Varino has been appointed presid 
the Bcyal Technical Institute ,in Misntna. 
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■pj. p. Biebensahm has accepted the post of pro- 
fessor ro charge of the metallurgioal institute of the 
Berlin Technical Hocktehvle ■, Dr. H. Meerwein has 
succeeded Prof. H. Klinger in the chair of 
chemistry in Konigsberg University; Prof. Wilko- 
Dorfurt has accepted the professorship of pure 
and technical chemistry in the Stuttgart Technical 
Hochschule-, and Prof. E. Terres, of Stettin, has 
been awarded the prize of the German Bunsen- 
Gesellsohaft for his researches in inorganic chemical 
technology, carried out in the Karlsruhe Technical 
Uochschyle and published during 1920-21. 


All will regret the death, at the age of 75, of 
Dr A. Graham Bell, the inventor of the telephone. 

Dr. Jokichi Takamine, a prominent Japanese 
chemist, has died at the age of sixty-seven. 

The death is announced of Prof. F. Hofmeister, 
formerly professor of physiological chemistry in 
Strasbourg University. 

The following deaths are announced from Ger- 
many: — Prof. H. Rubens, director of the Institute 
of Physics of Berlin University ; Dr. K. Schaefer, 
professor of chemistry at Leipzig University; and 
E Nollenburg, founder of the Deutschen-Erdol- 

a'.-g. 


NEWS AND NOTES 

FRANCE 

Industrial Notes 

Chemical Industry , — The Deguide process for re- 
covering sugar from beet molasses by means of 
baryta (c/. J,, 1922, 244 b) promises to become in- 
creasingly important, as it is now proposed to 
utilise the baryta for defecating the raw heet-juice. 
In this way it will be possible to recover all the 
potassium and nitrogen compounds that pass into 
the extracted juice in the diffusion process. Apart 
from their monetary yalue, these salts constitute 
ideal fertilisers for the sugar beet, and their re- 
covery might lead to an extension of beet-growing 
in France. The Societe des Produits Azotes is now 
producing a new fertiliser, ** phosphazote,*’ which 
consists of superphosphate of lime and urea, the 
latter being obtained by hydrolysing cyanamide. 
Urea contains nearly 46 per cent, of nitrogen, com- 
pared with 15*6 per cent, in sodium nitrate, 20 per 
cent, in ammonium sulphate, and 35 per cent, in 
ammonium nitrate. According to MM. Matignon 
and Frejacques, urea can be produced either con- 
tinuously or disoontinnously by heating ammonium 
carbamate in an autoclave to 160® C. ; when the 
temperature has fallen to between 60® and 100® C., 
the resulting carbon dioxide and anraionia are 
drawn off and utilised again. Treated in this way 
100 kg. of carbamate is said to yield 35 kg. of very 
pure urea that requires no further treatment. 

Metallurgy, — .Ihe effect of the sudden deprecia- 
tion of the mark has already been felt in the metal- 
lurgical market : French exports have diminished, 
sad although Germany has great needs but cannot 
buy, she is once again in an ideal position for 
^portetion. The French consumption of iron ore 
^B^irfactory and the exports are Erected mainly 
Belgium -and Luxembourg; Germany is now 
getting her supplies from^Sweden aa far as possible. 


Great attention is being paid by the iudustriid 
world to reparations and inter-AUied debts. 
The only hope of a solution seems to lie in the 
application of the Wiesbaden agreement and of its 
extension, the Le Troequer scheme, which proposes 
payment in kind and the use of German labour and 
raw material to carry out important public works 
in France. Of these schemes the chief are the 
harnessing of the Rhone, the Truyere and the 
middle Dordogne, the construction of a tunnel be- 
tween St. Maurice and Weaserling, and of a canal 
to connect the Sarre, Moselle, Meuse and Meuse- 
Scheldt. Apparently, the great French metal- 
Inrgical companies are not hostile to this solution, 
but wish to find how their own interests would be 
affected before approving it. Meanwhile the in- 
dustry has to face the problem of increased costs 
due to the rise in price of metallurgical coke. At 
the end of June the price of metallurgical coke 
was 90 francs per metric ton, bnt rose to 93 fr. 
in July and will probably reach 97 fr., whereas 
selling prices of metallurgical products are falling 
steadily. If the cost of labour and transport also 
increase the industry will be forced to sell at a loss 
and a repetition of the financial crisis of last year 
will have to be faced. One impediment to a solu- 
tion is that, in certain regions, labour is not only 
scarce but expensive, and, in addition, a reduction 
in railway rates is badly needed. The question of 
an agreement between the chief metallurgical 
firms in Allied countries is still in suspense, the 
chief obstacle to a decision being the attitude of 
the Belgian producers. In the meantime the 
Union Financifere and the Union M^tallurgique 
have decided to oo-operate in exporting metal- 
lurgical products and action will probably be taken 
when business is resumed after the holidays. 

AUSTRAUA 
Copper Mining in Papna 

Negotiations between the Commonwealth Govern- 
ment and the New Guinea Copper Mines, Ltd., are 
stated to be practically complete for the purchase 
by the former of the company's jetty end the rail- 
way connecting the Dubuna mine with the coast. 
The company, which will undertake to raise 
£100,000 for developing this mine, will connect the 
Laloki mine with the coast by an aerial ropeway 
and instal smelters at Bootless Inlet. As the ore 
contains 40 per cent, of iron and 40 per cent, of 
sulphur, it may eventually be shipped to Australia 
for use as a flux for siliceous ores. When the copper 
smelters on the mainland can take delivery, about 
3000 tons of ore per month will be shipped. — (Ind. 
Axtstral.y May 4, 1922.) 

The New Guinea Copper Mines, Ltd., was formed 
to take over the property of the Laloki (Papua) 
Copper Mines Co., situated near Sapphire Creek, 
not far from Port Moresby. The ore developed 
down to the 200-ft. level in the Laloki and Duhuna 
mines is estimated at 300,000 t., averaging 4*8 to 
5 per cent, copper, 42 per cent, sulphur, and 
2| dwt. gold and 10 dwt. silver per ton. At 100 ft. 
below the 200-ft. level the ore averages 7 per cent, 
copper and there is evidence of the existence of 
other valuable ore-bodiee. A smelting-plant with 
a capacity of 300 t. of blister copper per month is 
being erected and as the ore is pyritic contracts 
have been made to sell it to manufacturers of 
sulphuric acid.— (Mititnp Mqq-j July, 1922.) 
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CANADA 

The Asbeites Indiutry 

The recent agitation for the proTiccial Govern* 
ment of Quebec to impose an embargo upon the 
export of raw asbestos baa apparently died a 
natural death. The United States is the largest 
consumer of raw asbestos, which enters that country 
duty free, but there is a prohibitive tariff on manu- 
factured asbestos products. The failing off in tlm 
demand for asbestos is reflected by the restricted 
mining operations in the Eastern Townships of 
Quebec. The prices of fibre have dropped from 25 
to 60 per cent., and the competition from South 
Africa has cut into the sale of Canadian fibre in 
Europe. The South African mines have a much 
lower wage-scale. Russian fibre is also appearing 
on the market. Under present and prospective 
trade conditions some of the lower-grade mines may 
have to close, and the industry as a whole will have 
to he prepared to meet the competitive conditions 
of ten years ago. This should not offer great diffi- 
culty as both mining and milling methods have been 
improved since that period and, with competent 
management, Canada should retain the firm grip 
which it has had upon the asbestos trade. 

The Alcohol ladostry 

Notwithstanding restrictive legislation, the dis- 
tilleriea of Canada apparently are not idle. Accord- 
ing to the report of the Dominion Bureau of 
Statistics for 1920, there were four distilleries in 
operation during that year, viz., two in Ontario 
and one each in Quebec and British Columbia. 
Invested capital amounted to $11,773,046, salari^ 
$84,345, wages $292,363, fuel costs $144,304, 
ma'^rials cost $1,210,633, and the value of products 
was $2,815,359, Exports of distilled liquor in 1919 
were valued at $3,809,298, consisting of 1,455,707 
galls., whilst in 1920 exports were 1,332,365 galls., 
valued at $3,042,307. Imports of distill^ liquor in 
1919 amounted to $426,201 and $2,815,359 in 1920. 
In the latter year 2,223,428 galls, of non-potable 
alcohol, valued at $1,595,684, was imported, com- 
pared with 651,396 galls., valued at $227,988, in 
1919. The production of distilled liquors in 1920 
showed an increased value of $2,389,158 over the 
preceding year. Both potable and non-potable 
alcohol show a greater output in 1920^ potable 
spirits increased in quantity from 95,226 to 
1,084,213 proof galls., whilst non-potable alcohol 
manufactured in 1920 amounted to 2,223,438, as 
against 651,396 proof galls, in 1919. 

MUcdlanca 

The Duffee Soap Co. is to erect a factory at 
Streetville, Ont., for the manufacture of soaps, and 
the B. and I. Laboratories Co. a plant for the 
manufacture of washing powders in Hull, Que. 

The National Silk Dyeing Co., of Paterson, N.J., 
has purchased 13 acres of land at Drummondville, 
Qne., for the erection of its Canadian plant. 

The Quebec Legislature has pnssed a Bill empower- 
ing the interests which control the supply of eiectrio 
power to Montreal to develop the great water- 
power at Carillon Rapids upon the Ottawa River, 
between Ottawa and Montreal. The associated 
cmnpanies (Montreal Railway, Heat, liight and 
Power 0>. and Quebec Railway, Light, Heat and 
Power Co.) now control immense hydro-electrio 
properties in the province and developments are 
awaited with much interest. 


UNITED STATES 
Zinc ProdnctlsD in 1921 

The output of zinc in the United States in 1921 
was 218,073 tons, valued at $21,807,000, oompai-ed 
with 484,748 t., valued at $78,529,000, in the pre. 
vious year; oonsumptlon fell from 323,043 t. to 
203,600 t., and the number of retorts in operation 
at the end of the year was 42,400, a decrease of 
13,600. The output of rolled sine diminished b; 
nearly one-half. Imports, which have been neglj. 
gible since 1916, increased very considerably.— 
(Schioeis. Uhem.-Z., May 30, 1922.) 

The Dye Embargo 

During the discussion in committee on the tariff 
Bill, the Senate rejected the clause extending the 
embargo on dyestuffs for one year after the Bill 
becomes law. This rejection is believed by repre- 
sentatives of the dye and chemical industries to bo 
due to the Government’s action in demanding the 
return of the German patents sold by the Alien 
Property Custodian to the Chemical Foundation 
(c/. J., 1922, 311 a). An attempt will be made, 
however, to reverse the decision when the Bill 
comes before the Senate proper after the committee 
stage is passed. — (Oil, Faint and Drug Hep., ,JuJy 
24, 1922.) 

BRITISH INDIA 
Glue Manufacture In Madras 

The manufacture of glue on a commercial scale 
has been started at the experimental glue factory 
in Madras, and the output is about 2 cwt. per day 
of excellent glue, priced at 55 rupees per cwt. at 
the factory. Glue of special quality can he mann- 
factured to meet specific requirements. 

Preparation of Odourless Spirit 

Ordinary rectified spirit possesses, besides the 
smell of alcohol, an odour characterisiic of 
the raw material used in its manufacture. As 
spirit possessing this extraneous odour is objec* 
tionable for use in preparing perfumery, Prof. 
A. C. Sircar and B. C. Deb have worked out 
three methods for deodorising rectified spirit 
obtained from mahua flowers or molasses. The 
methods used wero, briefly, as follows: — (1) Four 
c.c. of a solution of 12 g, of potassiura per- 
manganate in 100 c.c. of water was added to 
1 litre of the spirit and the mixture kept for t^ro 
days. The alcohol wae decanted from the black 
precipitate that had formed, kept over quickliffl* 
overnight, and then dmtilled. Recovery of alcolw^ 
waa about 85 to 90 per cent, by volume, and th« 
sample had a sp. gr. of 0'788 at 33® C. ; a sample 
of odourless (" silent ”) spirit had a sp. gr. of 0‘794. 
(2) One litre of alcohol to which 10 g. of 
potash had been added waa kept overnight, boilw 
under a reflux oondeneer for 1 hr. next day, then 
distilled, kept ovemij^t over quicklime, and finals 
re-distilled. The recovery waa about ^ ‘ 

by volume. (3) A 260 c.c. sample waa filter^ 
times throu^ 4 g. of porous charcoal made fro® 
flax stems, and then throu^ 4 g. of 
animal charcoal. The specific gravity of the 
duct was 0*82. Samples were examined by 
Industrial Ohemiat to the United Provinc^ 
found to satiafy the requirements of a ^ 
spirit and to compare favourably with foreign 
samples. — (J. Ind. Indust,, Jfay, I^.) 
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GENERAL 
The Rubber Research Association 
The new laboratories of the Research Association 
of British Rubber and Tyre Manufacturers at 
Qroydon were opened on July 26 by Lord Colwyn 
ia the presence of a representative gathering, 
j^rd Colwyn, in declaring the laboratories open, 
observed that the ability of the industry to compete 
in the world’s markets depended largely upon 
research, and Mr. A. Johnston, of the North British 
Rubber Co., who presided, said that although the 
value of the world’s output of rubber goods was 
£350,000,000, the industry might still he regarded 
as in its infancy; he was confident that both the 
producing and manufacturing branches of the 
industry would soon regain their former prosperity. 
The new laboratories, which are under the charge 
of Mr. B. D. Porritt, contain, in addition to ad- 
ministrative offices and a library, laboratories for 
physical, chemical and special work, a miniature 
factory equipped with machinery for preparing and 
vulcanising rubber, a mechanical testing-room, a 
workshop, etc. The site is conveniently situated 
and there is ample space for future extensions. 

Consumption of Rubber 

The excess of imports over exports of rubber in 
the chief consuming countries was as follows in 
1913, 1920 and 1921 : — 


Uolted 


1913 

63,092 

1920 

Metric tons 
. . 204,902 . 

1921 

191,700 

Eagiaud . . 


27,315 

. . 01,393 . 

46,514 

Germany . . 


16,525 

12,095 . 

20,750 

France 


6,751 

.. 16,031 . 

15.004 

Japan 


1,205 

. . 5,353 

22,500 

Canada . . 


2,110 

12,035 . 

9,000 

itaJy 


2,640 

0,222 . 

5,000 

Eelginm . . 


8.588 

. . 3,500 , 

3,000 

Sweden 


1,039 

1.892 . 

826 

Xorway . . 


339 

.. 245 

193 

Deamark , . 


130 

608 . 

258 


As is well known, the United States is the greatest 
iser of raw rubber, and of the goods manufactured 
herewith about 70 per cent, consists of tyres, 
4 per cent, of footwear, 10 per cent, of technical 
)roduct8 and 6 per cent, of miscellaneous goods. 
Cbe demand from Russia, which was about 11,600 t. 
n 1913, fell to only 500 t. in 1920. Imports of raw 
'libber into Germany during the 10 months ended 
February, 1922, exceeded the total imports in 1913. 

Standard Dimensioiu of Iron Pipe Fittiags 
The British Engineering Standards Association 
has issued two new reports, No. 143, and No. 154, 
which set out the British standard dimensions for 
malleable and soft cast-iron pipe fittings of nominal 
sizes from I in. to 4 in. and suitable for steam, 
water and gae. Both of the reports contain details 
of special slaes of reducing fittings, definitions of 
screw threads, methods of specifying outlets, and 
tables of dimensions of standard equal and reducing 
nttinga as well as special tables for ascertaining 
he centre-to-face dimensions of reducing fittings, 
ype drawings of the fittings are given, in addition 
0 a diagram illustrating the method of setting out 
reducing fittings. Report No. 143 is 
united to fittings (bends, elbows, tees and crosses) 
esi^ed for us© where the maximum “ delivery 
is needed and where the frictional resistance 
considered, whereas No. 154 is devoted to 
plk general use. 'Hi© reports, priced at Is. 

j may be obtained from the offices of the 
^seciation, 28, VictorU Street, London, S.W. 1. 
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Stiver and Tin in 1921 

The following statistics of production, imports 
and exports have been compiled by the Imperial 
•Mineral Resources Bureau : — 


Buybs 


United 

Importa 

Silver bullion, unrefined 

Fine oz. 
5,737,244 

Kingdom 


Silver bullion, refined 

40,245,164 

NcMihem 

Production 

Silver coin, of legal ten- 
der in U.K. (Face, ox 
currency value) 

Silver coin, not cf legal 
tender in U.K. (Value 
of commodity) 

(£1,526,520) 

(£1,303,454) 

8.866-71 

Bliodesia 

Southern 

Production 


152.988-80 

Rhodeaia 

Union of 

Production 

Silver in gold bullion . . 

821,037-43 

8. Africa 


Silver In other minerals 

9,291-616 

Canada .• 

Prodnetion 

Silver . . 

13,134,926 

India 

Exports 

Imports 

Silver In ore, concen- 
trates, etc. 

Bullion 

1,537,980 

7,258,954 

55,919,954 

Australia . . 

Pr^nctlon 

In lead and zdne concen- 


Exports 

trates, in other orea and 
concentrates treated in 
Australia or exported 
and in gold bullion 
treated at Australian 
mints . . 

Refined silver produced 
in Australia, and metal 
in unrefined products, 
ore and concentrates 
exported 

Bar, ingot and sheet . . 

8,326,006 

5,304,950 

2,711.729 

France . . 

Imports 

Silver contained in matte 
Silver contained in ores 
and conceutrates 
Beaten, drawn, rolled 

58360 

667,261 


and thread 

Crude, in Ingots 

89,134 

3,994,187-40 

Italy 

Exports 

Production 

Coin 

Beaten, drawn, rolled 
and thread 

Crude, in ingots 

Coin 

Ore 

868,S89-10 

1,808,439-60 
6,876,756-40 
1,626,698-55 
(0 long tons) 

Mexico . . 

Produrtion 

Silver 

199,330 

64, 465, 347-45 

United 

Statea 

Production 


50,804,839 

United 

Production 

Tra 

Cornwall only . . 

Long tons, 
700 

Kingdom 

Imports 

20,967 

Nigeria .. 

Exports 

Production 

Ore 

12,423 

Southern 

Production 


4 

Rhodesia 

Union of 

Production 


1,408 

S. Africa 


Metallic content 

920 

S.W. Africa 

Imports 

Exports 

Pr^uctioD 

Ore 

124 

1,678 

156 

Prot’c’te 


Production 

Cassitcrlte 

883 

Federated 

Exports 

Tin and tin contained 

34,439 

Malay Sts. 

in ore . . 

India 

Imports 




Exports 

Ore 

81 

Australia . . 

Production 


2,650 

Exports 

Refined tin produced in 
.\ustralla, and metal in 
ore and concentrates 
exported 

Ke&red tin 

2.990 

1,704 

Belgium . . 

Imports 

Tin in ore and conceu- 
trates exp<nted 

6 

1,781 

France ... 

Imports 

Ore 



Exports 

Metal 

Ore 

6.9^ 

27 

Germany. . 

Imports 

Metal 

Ore 

506 

2,273 

Norway .. 

Imports 

Crude metal . . 



Imports 

Ore and oxide. . 

13,696 

Statea 

Exports 

Bars, blocks, pig or 
granulated 

IdgBi bars, etc. 

24,197 

1,081 

BoUvln 

West Coast 

Ow 

17,414 


shipments 

Production 


3,500 

Banka 

Production 


i2,m 

KlUton and 

Singkep 

Production 


7,000 
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Beet-Sa^iPradBctlon la Enrope 

Acoordiiie‘'to the Sugar Statistics Bureau Ischt, 
of Magdeburg, tie European production of beet 
sugar in the seasons 1930-21 and 1921-23 was as 
follows : — 



1920-21 


1021-22 

Uetrio tons 

» . 1.108,119 


1,320,000 

718,166 


650,000 

.. $36,960 


300,000 

.. 817,106 


336,000 

, . 242,689 


800.000 

, . 14,000 


16,000 

33,000 


62,000 

. . 187,000 


146,000 

. . 182,468 


2SS.OOO 

.. 188.000 


230,000 

. . 238,000 


118,000 

171,000 


205,000 

160.000 


180,000 


ToUl .. .. 3,792,487 .. 4.104,000 


The German beet-sugar industry is rapidly re- 
corering, and it is anticipated that production for 
next season will increase by 500,000 metric tons. 
Beet cultivation in Holland and Belgium is increas- 
ang, Italy has changed from an importing to an 
exporting country, but the output of CsechosloTakia 
has fallen off and Poland can do little more than 
supply its own needs. As a result of the war France 
possessed only 80 beeteugar factories at tte begin- 
ning of the 1920-21 season, compared with 206 in 
1913, and imports have risen from 115,057 t. in 1913 
to 626,337 t. in 1920, the homo consumption of 
refined sugar in a normal year exceeding 700,000 t. 
Many of the factories now under restoration are 
being equipped with modem plantj so that costs of 
production will eventually be lowered and the 
French sugar market strengthened. Apparently 
nothing has been done to restore the Russian beet- 
sugar industry ; but the factories are believed to be 
intact. — (P.S-. Com. Rep., Apr. 10, 1922.) 


REPORTS 

AwnuaL Rkpobt op thb Chikp Inspectob of 
Factokies and Workshops, 1921. Pp. 131. 
London: H.M. Stationery Office, 1922. Cmd. 
1705. Price 3*. net. 

As the industrial situation throu^out the past 
year has not encouraged trade developments, those 
developments which did take place are of particular 
interest. They include the introduction of a new 
type of gas-producing plant which yields an output 
equal to that of four ordinary producers but with 
reduced expenditure upon coal and labour, the 
erection of new steel rolling-mill plant and electric 
furnaces in Sheffield, and the production of a stM- 
lees steel which is ductile and can be worked cold 
into articles of intricate shape. The introduction 
of an untamishable metal resembling electro-plate 
and described as synthetic silver-nickel is also 
mentioned. Grinding operations in the cutlery 
trade have also been greatly improved and new 
factories have been erected for the manufacture of 
plate-glass, matches, formic acid, hydrogen per- 
oxide, lanolins from wool grease, and cement, and 
for refining edible oils. The only trades which have 
been fully occupied are those connected with the 
manufacture of food, confectionery, hosiery and 
hi^-class cloth. Of late, however, manufacturers 
have reported that, with orders for both home and 
formgn markets coming in, the outlotdt is brighter . 
Farther progiiSts has been made in the standardisa- 


tion of safety precautions in certain industrie, 
The Inspectors in the Engineering Branch have 
conduct^ special inquiries in connexion with the 
draft codes of regulations for chemical works, th, 
manufacture of aerated waters, India rubber, 
electric accumulators, and the handling of hides 
and skins. Other inquiries have related to the 
dangers incident to repairs to oil-tank steamers 
the competency of certain persons to examine steanl 
boilers, and explosions duo to dust, metallic 
powders, and volatile substances. Revised pamph. 
lets describing the dangers from oarbon-monoside 
poisoning and from the use of acetylene have bcej 
issued. Amongst new Orders and Regulations made 
during the year are those relating to the manufac. 
ture of lead compounds, aerated waters, and cello, 
loid. The Ilepartmental Committee on the Preren. 
tion of Anthrax has reported that the process de. 
vised for disinfecting wool is also suitable for 
disinfecting horsehair. Another committee is re. 
examining the question of the danger of the use of 
lead paints. 

The number of registered factories during 1921 
was 142,749, an increase of 2685 over the previoai 
year; the number of workshops was 156,123, 4914 
fewer than in 1920. The number of reported 
accidents was 92,565, of which 951 were fatal. 
The remarkable decrease in the number of accidento 
reported is almost entirely due to inactivity in 
industry. The statistics reveal a striking proper, 
tion of accidents due to “falling bodies” and to 
“ persons falling.” Detailed descriptions ars 
given of a number of accidents arising from 
mechanical appliances and additional precautions 
suggested. Two dust explosions resulted in acci- 
dents during the year, one of metallic aluminram 
powder in a rotary sieving machine and the other 
of dust in the hopper under the rolls of a malt mill. 
Both were probably caused by sparks from foreign 
bodice admitted to the mechanism. A fatal accident 
resulted from the explosion of a mixture of copper 
oxide and a powdered aluminium alloy containing 
copper and sine. The ignition was started by 
sparks falling from a crucible, and the violence of 
the explosion may have been due to the preseMO 
of ammonium nitrate as an impurity in the povdet 
or to overheating in a preparatory drying F®'®, 
In the chapters on Dangerous Trades, Health and 
Sanitation, and Welfare, reference is 
made to the importance of cleanliness and of e 


cient ventilation. , , 

During the year there were 230 cases of e 
poisoning, 1 of arsenic poisoning, 1 of toxic 
caused by arseniuretted hydrogen, 32 of cpi 
matous ulceration, 29 of chrome ulceration, an 
of anthrax. No cases of phosphorus or mere . 
poisoning were reported. In connexion «i 
poisoning attention is directed to the 
cutting up painted steel plates by means of 
acetylene flame on account of the l„tes 

lead. Men employed in cutting up 
were found to he suffering from “.brassfonndcr^ 
ague ” due to the presence of sme oxide i 
evolved. There were 77 cases of ca’’*’'*”' j, 
poisoning; in the treatment of these cas 
still difficulty in making rescuers und^ta ^ 
importance of rest. The results are 
medical investigations of iUness caused J 
fumes, aniline, and paronitraniline. 
cases of epitheliomatous ulceration a „„ 

workers occurred in stokers exposed 
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the top of gas-producer plants to which coal was 
being charged. 

Xhe report includes separate chapters of general 
. ^rest devoted to the Generation and Use of 
Electricity, Employment, Truck, Underground 
\Vorkrooiis, and Conditions in the Glass Industry. 


Repom on thb CoioiEiiciAi; ANo Finanoiai. Situa- 
tion IN BunoABiA, Dated Januaet, 1922. By 
F. J. R. Rodd, Late B.M. Commercial Secre- 
tary, Sofia. Department of Overseas Trade. 
Pp. 13. London: B.M. Stationery Office, 1922. 
Price W. 

It is anticipated that when statistics of the trade 
of Bulgaria during 1921 become available they will 
sbov an adverse trade balance, as they have done 
since 1908, except in the war years 1915, 1916, and 
1917. The Bulgarian Government has been unable 
to negotiate eiUier a foreign or an internal loan 
since the armistice, and the financial position is 
accordingly poor. Conditions have been unfavour- 
able to importers of foreign goods, especially from 
countries with an appreciated currency. Thus 
Caech, German and Italian firms have secured much 
business and the contract for supplying copper 
sulphate to the Agricultural Bank, which had always 
been given to a British firm, has gone to Italy. 
There is little hope of improving the Bulgarian 
market for British goods, but a certain volume of 
trade, especially through Government contracts, 
will continue. Exports were fairly satisfactory, 
and would have been better but for the restrictions 
an exports of grain and timber. The rose-oil crop 
was good, and although the tobacco crop was 40 
per cent, below the 1920 harvest, export was satis- 
factory, No important industrial developments 
have taken place, and the mineral resources remain 
entirely undeveloped, the only output of importance 
coming from the State coal mines, which produced 
732,671 tons in 1920 and 397,496 t. during the first 
half of 1921. The few Bulgarian industries have 
not done well, largely owing to excessive taxation 
and to Government intervention. 


BSpobt on the Cohkbbciai. and InDUSTBIAI/ Bixua- 
TioN ov Hunoaht, Dated Uabch, 1922. By 
R. J. B. HvKTElBBTa, B.M. Commercial Secre- 
tary, Budapest. Department of Overseas 

Trade. Pp. 38. London: B.M. Stationery 

Office, 1922. Price Is. 

Although Hungary is handicapped by heavy debts, 
an adverse trade balance and a greatly depreciated 
and unstable currency, it has passed through the 
critical period of 1921 remarkably well and much 
improvement is observable in comparison with 1920. 
Owing to the drought, the fodder, beet and potato 
crops were poor, but the cereal crops were above the 
average and hi^ export prices were realised. Of 
the industries based on agriculture, the milling 
industry, able to grind 760,000 tons of cereals 
worked well below capacity, and although 
c 16 beet-sugar factories can produce 245,000 t. of 
sugar per annum, the poor harvest made ft neces- 
ary to import sugar from Caechoslovakia. Alcohol 
J Exported, the production exceeding the 

n,^***. Ooal-mining, which foUowa agriculture in 
... *™P“rtanco, made progress in 1921 and 
to 6,766,622 t. consumed had 

imported; with one exception (Pecs), the 


Hungarian mines jproduce only browit;,^al, so that 
flOTne importation is essential. Mining biher 
coal-mining does not exist in Hungary, and tJl the 
iron ore required in the large iron and steel industry 
is imported ; this industry is now stagnant and de- 
Telopment is unlikely until iron ore can be imported 
freely (c/. J., 1921, 279 b). A reviral in the leather 
indu^ry is expecl^ and several new factories are 
being built. 

Imports during 1921 amounted fo 2,330,000 metric 
tons, an increase of 300 per cent, over the previous 
year, and included over 72 per cent, of manufac- 
tured articles, the chief of which were valued as 
follows (million korona) : — Mineral oil, refined, 
664*7; pharmaceutical articles, perfumes, 97*4; 
candid, soap, 44*8; fuel 180*4; chemicals 383*3; 
glaesware 511*5; stoneware 202*3. The value of 
the korona, lOd. at par, fluctuated between 0*28d. 
and 0*8d. in 1921. The imports came, as in 
pre-war times, mainly from Austria, Csecho- 
slovakia and Germany, and only to a small 
extent (about £300,000 worth) from Great Britain, 
althongh British goods are included in the 
imports from Austria. All kinds of manufac- 
tures — ^textiles, leather, iron and steel, glassware 
— are required by Hungary, but trade cannot be re- 
established so long as the Succession Stat^ adhere 
to their policy of restrictions and until transport is 
greatly improved. Exports, amounting to 840,000t., 
or 60 per cent, more than in 1920, consisted almost 
entirely of agricultural products. 


Report ok Economic Cokditioks in Rumania, 
Revised to April, 1922. By A. Adams, E.M. 
Commercial Secretaryf Bucare$t. Department 
of Overseas Trade. Pp. 62. London: E.M. 
Stationery Oflicc, 1922. Price 2s. 

The industrial situation of Rumania has changed 
very little since the last report was issued (c/. J., 
1921, 412 r), but a new customs tariff has been 
introduced which aims at protecting local industries. 
Cereal crops suffered from drought during 1921 and 
the yields of wheat and maize were low; probably 
wheat growing will diminish because the land has 
been subdivided among peasant owners. Apart 
from agriculture, petroleum production is the 
chief industry, the output in 1921 amounting to 
1,163,780 tons from 690 wells, as compared with 
1,031,123 t. in 1920 and 1,885,225 t. in 1913. About 
70 per cent, of the output is sold locally at 
very low prices and as the depreciated exchange 
neutralises the benefit of high export prices, the 
development of the industry is handicapped by lack 
of capital. Production is not likely to increase 
owing to deficiencies in transport by both pipc-^e 
and rail and to heavy export duties. A detailed 
account of the petroleum industry is given in an 
appendix. 

Coal is mined chiefly in the Lower Carpathians 
and the output, now about 150,000 t. per month, is 
not large. About 350,000 t, of industrial coal and 
coke was imported before the war, principally from 
the United Kingdom, but importation has now 
* practically ceased and the consumption of fuel oil 
is increasing as a consequence. In view of the 
application of protective duties, it is sugg^ted that 
British manufacturers should start producing in the 
country. There are nearly 18 million inhabitants 
and the purchasing power of the population already 
shows signs of increasing. Detailed statistics of 
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Rumanian trade during 1921 are not available, but 
it is prob^le that there was a large adverse trade 
balance. During the year United Kingdom exports 
of manufactures to Rumania were valued at 
£5,432,855 and imports from Rumania at £3,359,386. 
The export trade of Rumania is hampered by 
transport deficiencies and the import trade by wide 
fluctuations in the value of the currency. 


PARLIAMENTARY NEWS 


those representing the important oonsuiainj 
interests. — (July 26.) 

Coal Exports to the United States 

Replying to Mr. W. Thorne, Mr. Bridgeman said 
that orders from the United States had caused aj 
increase in the price of certain grades of coal and 
an appreciation of certain colliery shares, tut He 
was not aware of any contract placed in SouH 
Wales by the American Shipping Board; ncithe, 
did the orders from the United States amount to 
nearly as much as 500,000 tons. — (July 27.) 


House of Commons 

Trusts and Combines 

Sir W. Mitchell-Thomson, replying to Mr. 
Waterson, said that the subject of trusts and com- 
bines was still under consideration, but no under- 
taking to introduce legislation could be given. — 
(July 20.) 

Cocaine 

In a written answer Mr. Shortt informed Dr. 
McDonald that licensed importers of co<»ine had 
to keep records of their sales for inspection. The 
records did not show how the drug was distribute, 
as it might pass through several hands before being 
used. — (July 24.) 

Poison Gas 

The Prime Minister informed Mr. L. Malone that 
the United States War Department had discon- 
tinued the manufacture of poison gas for equippmg 
the U.S. Army for gas warfare, but Congress had 
sanctioned the continuation of research and experi- 
mental work on poison gas. The proposed expentB- 
ture on preparing gas-warfare in this county in 
1922-23 was £169,700, which covered research on 
protective measures against gas attack. Except 
small quantities for the research work, no poison 
gas had been manufactured in this country since 
the Armistice.— (July 24.) . 

Replying to Mr. Foot, Sir R. Sanders said that 
eight full-time and four part-time employees were 
engaged in the preparation of, or research on, 
poison gas, at an estimated total cost of £8000, not 
including the staff and expenditure tor research on 
protection against gas attack. — (Aug. 4.) 


Benzol Production in the United Kingdom 

Sir P. Lloyd-Greame observed, in answer to Mr. 
Kilcy, that the quantity of benzol produced br 
members of the National Benzol Association during 
1921 was estimated at 9 million gallons, whereas 
non-members produced about one-quarter of that 
amount. Owing to the coal stoppage production 
was greatly reduced during 1921, and the present 
normal output was about double that attained in 
tliat year. — (July 28.) 

Prices of Lime Green 

Answering Lieut. -Com. Kenworthy, Sir P. Llord. 
Greame said the National Federation of Paint, 
Varnish and Colour Manufacturers had informed 
him that whereas the German prices of the cheaper 
grades of lime green w'ere about one-half those of 
equ.tl grades of British make, the difference de- 
creased as the quality improved, British and Ger- 
man prices npproxim.nting closely for the highest 
grade. As the Federation had informed the D.ve- 
S^uffs Advisory Licensing Committee that tie 
difference in price did not materially affect the cost 
of finished goods containing lime green, he d;dnot 
propose to ask the Committee to reconsider its 
decision not to grant import licences for this colour. 
—(July 31.) 

Dyestufls Industry 

Sir P. Lloyd-Greame stated, in reply to Mr, 
Galbraith, that proposals for assisting the dp- 
making industry as a whole by further co-operatioii 
of the dye-users and the State were being con- 
sidered by the Board of Trade and the Chancellor 
of the Exchequer, — (July 31.) 


Duty on Nigerian Palm Kernels 

Answering Dr. Murray, Mr. Churchill said that 
the average price of palm kernels in Lagos was 
about £11 per ton in May and the export duty £2 
per ten, i.e., about 18 per cent, of the average price 
at that time.— (July 25.) 

Brlflth Dyestuffs Corporation 

In answer to Rear-Admiral Adair, Sir W. 
Mitchell-Thomson said that he had seen an article 
on the dyestuff situation by Prof. H. E. Armstrong, 
Buggesting that the Government should either 
withdraw ite control of the Corporation or insist 
that the husinees should be managed by persons 
with technical qualifications. Hie Corporation was* 
not controlled by the Government, whose interest 
in it was limited to a large holding of shares; he 
did not think it expedient to withdraw that 
interest. The proceeding at the last annual meet- 
ing tdsowed that the directors were supported by 
fhe majorit^^f the shareholders, and particularly 


Disfinctive Colours for Poisons 

In answer to Sir F. Flannery, Mr. Shortt sai 
that the practicability of employing distinct^ 
colours for poisons such as arsenic and strychniii 
was being inquired into. — (July 31.) 


tralfan Zinc Concentrates 

epiying to Mr. D. Davies, Sir W. Mit* j 
mson said the moment was inopportun 
ing the question of determining the oon‘t 
future deliveries of Australian zinc J 

I eetimated loss per ton on * j t,'' . 30 

his country during the six months ended J 


locks of Lead and Speffer , 

Mr. Bridgeman informed Mr. D. 
ocks of pig lead in the metal-exchange ^ on 
mounted to 268 tons and of spelter to 4™ 
line 30, including Government 
mcks were also held by private firms. (. 
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Morphia 

Answering Visconntess Astor Sir J. Baird stated 
that in 1920, 643,985 oz. of morphine was manu- 
factured in England and 322,464 oz. of morphine 
and heroin exported (excluding amounts exported 
ty post or in preparations).— (Aug. 2.) 

imports ol Cement 

In a written answer to Lieut.-Col. J. Ward, Sir 
P Lloyd-Greame gave the imports of cement in 
1920 1921 and the first half of 1922 as 38,438 tons, 
105,711 t., and 60,264 t., respectively.— (Aug. 3.) 

Milk and Dairies (Amendment) BIO 

The object of this Bill is to postpone until 1925 
the operation of the Milk and Dairies Act, passed 
ia 1915 and due to come in force on September 1, 
1922 and to ensure the sale of clean milk. Thus 
danse 4 prohibits the addition of water, colouring 
matter, or any dried or condensed milk or any fluid 
-constituted therefrom, to milk, including skimmed 
nd separated milk, intended for sale. Clause 6 
rohibits the sale of milk from a cow suffering with 
tuberculous udder and Clause 8 enables the 
linister of Health to make Begulationa for pre- 
enting danger to health from imported milk. In 
aoving the second reading, Sir A. Mond said that 
le was considering methods of grading milk; the 
[Uestion of the standard of condensed milk was one 
if fo^ value, but a standard such as a bacterio- 
ogical count might be laid down. 

>moke Abatement BUI 

This Bill proposes to amend the law relating to 
moke nuisances by providing increased penalties 
or the emission of smoke, even if not black smoke, 
md of soot, ash, grit, and gritty particles from 
himneys, not including those of private dwelling- 
louses. In proceedings for smoke nuisance, proof 
;hat the best practicable moans was used for pre- 
renting the nuisance constitutes a defence. Pow-er 
a given to the Minister of Health to extend, after 
lonsultation with the local authoritiee or other 
interests, the list of noxious or offensive gases and 
of works mentioned in the Alkali, etc. Works Regu- 
lation Act, 1906. Local authorities are empowered 
to require new buildings other than private dwell- 
ing-houses to be provided with heating arrange- 
ments calculated to prevent or reduce the emission 
of smoke. Two or more local authorities may 
combine to carry out their duties in respect of 
smoke nuisances and if a local authority fails to 
carry out these duties, the Minister may order the 
county council to carry them out. 

Safeguarding ol Indnstrles Act 

Order No. 1 under Part II . — In presenting the 
draft Order proposed to be made under Part II of 
the Act (c/. this issue, p. 339 n) Mr. Baldwdn said 
that he had declined to make the Order apply to 
glassware from Czechoslovakia, as that country was 
making such efforts to stabilise its currency that 
any bounty it now derived from depreciation of the 
currency would soon cease. Amendments proposing 
n ^aasware and hollow-ware from the 

Order on the ground that although German 
currency had depreciated, imports from that 
^untry had declined instead of increasing, were 
e Bated. The Order was approved by 152 votes 
47.-(JuIy 31.) 


The following are summaries of ansWMW given by 
the President of the Board of Trade to qu^tions 
relating to the operation of the Act: — 

Orders wnder Part IZ.— Action will be taken as 
rapidly as possible on any reports that may he 
received from Committees, but any Orders so made 
require confirmation. — (July 24.) 

Glassware. — Evidence was given in public before 
the Committee on glassware that unempfoyment 
was being caused by importations of ^assware, but 
it cannot be published for reasons of economy. The 
Board of Trade has no information suggesting that 
the imposition of a duty (under Part II) on German 
glassware would transfer the trade from Germany 
to Czechoslovakia. Glass jugs and tumblers are 
neither scientific glassware nor lamp-blown ware, 
and accordingly are not dutiable. Blanks for 
measure glasses are not held as dutiable, although 
glass articles such as pipettes and burettes, even 
when ungraduated, are still dutiable as scientific 
glassware or lamp-blown ware.— (July 24.) 

Complaints. — Five complaints alleging dumping 
in the sense of Section 2 (1) (a) have been received 
since Part II came into force in August, 1921. Of 
these complaints, two have been referr^ to Com- 
mittees, one was rejected, and two were referred 
back for further information. — (July 24.) 

New Industries. — Since the Act came into opera- 
tion the range of production of the branches of the 
chemical industry covered by the last heading of 
tho Schedule has greatly developed and distinct 
progress is being made in respect of scientific glass- 
ware and optical and scientific instruments. There 
is no doubt that the Act has encouraged some 
manufacturers to keep in operation works that 
would otherwise have been closed down.— (July 24.) 

“B ” Commodities. — The Referee’s judgment in 
the sodium hyposulphite case did not suggest that 
the exact scope and moaning of “R” should be 
defined in general, but that a more definite meaning 
was required in this particular case. — (July 24.) 

Scheduled Articles. — One item has been added 
and seven removed from the list by direction of 
the Referee, and in consequence of the Referee’s 
awards, 24 items have, on the responsibility of the 
Board of Trade, been deleted and the standard 
of the dutiable grade of 10 other scheduled chemicals 
has been raised. In nine complaints the Board’s 
action was upheld by the Referee. — (July 24.) 

t'tdcrtTlijcd Fibre. — No representations have been 
Tcceived from manufacturers of electrical apparatus 
that they depend on America for supplies of special 
qualities of vulcanitied fibre. — (July 24.) 

Gas Mantles. — Tim duty collected on dutiable 
ingredients of incandescent gas mantles up to 
July 1 amounts to £232. The Referee’s award was 
not signed until May 17. — (July 25.) 

Purity of Scheduled Chemicals. — Purity is not 
the only criterion used in deciding whether a 
chemical comes within the scope of Part I of the 
Act or not, as was shown by the Referee in deciding 
the sodium-hyposulphite case. — (July 31.) 

Arudytical licagents. — Kenxy chemicals are 
dutiable only when prepared in a state of special 
purity for use as analytical reagents. — (July 31.) 

Sodium Pyrophosiyhate. — The Board of Trade is 
unaware that the Referee’s decision respecting 
sodium pj-rophosphate has injured the export trade 
of any company or has curtailed output and caused 
unemployment, — (July 31.) 
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Upon the adjournment of the House until 
November the Royal Assent was reported to the 
Electricity (Supply) Act, 1922, and to tho Milk and 
Dairies (Amendment) Act, 1922. 


COMPANY NEWS 

MoiBi Nickel Co. — The eighth annual meeting 
was held in London on July 26, and Mr. R. Mond, 
who presided, said that the consumption of nickel 
for peace purposes had not yet attained the pre-war 
level. The outlook was not reassuring, but as trade 
revived prospects would improve, especially as new 
uses of the metal or its alloys were oonstantly being 
discovered and no efforts were spared in investi- 
gating new outlets. The nickel coinage adopted in 
Canada and Italy had proved so satisfactory that 
its use had been extended and it had also been 
adopted in other countries. With a view to extend- 
ing the use of nickel the company had participated 
in the formation of the American Nickel Corpora- 
tion, of Clearfield, Pa., which supplied malleable 
nickel to manufacturers of nickel goods and had 
been appointed the company’s representative for 
tho sale of raw nickel in the Unit^ States. Sales 
of copper sulphate had been almost normal in 
quantity, but the price had been kept lowj and sales 
of precious metals had also keen well maintained. 
Costs of production, though lower, were still too 
high, but no effort would be spared to maintain the 
company’s strong position in the nickel industry. 

The taxation problems of the company have not 
been finally settled, but figures are now available to 
show the financial position for the two years ended 
April 30, 1922, The profits for 1921 and 1922 were 
£222,630 and £299,041, respectively, and £610,383 
(including £ll4,794 brought forward from 1920) 
remains for distribution; £220,000 was allocated 
for dividends paid for 1921 and an interim dividend 
of £110,000 on the preference and ordinary capital 
has been paid. A further sum of £87,500 is to be 
paid in dividends on the preference capital to make 
up the dividend to 7 per oent. for the year and 
£45,000 (Is. per share) on the ordinary capital, 
making a total for 1922 of £242,500; £110,000 has 
been provided for income-tax and £37,883 carried 
forward. 

Anglo-Continental Guano Works, Ltp. — At 
the fifth ordinary general meeting, held un 
July 26, Mr. J. S. Holmes, who presided, said that 
the demand for fertilisers in the spring of 1921 was 
good both in the United Kingdom and in Europe, 
but the summer drought reduced the consumption, 
and Belgian and French makers of superphosphate, 
aided by the depreciated value of the franc, 
^tempted to find a market in this country. Conse- 
quently, prices fell steadily, buyers were waiting 
until prices ceased to fall, and trade in the autumn 
was very poor, so that the total output of all the 
company’s factories decreased greatly. Despite 
foreign competition, the demand was much better 
in 1922 and all the old stocks were cleared. Prices 
had been adjusted more closely to the foreign level, 
and if they remained stable an increased volume of 
trade should result in the winter. The profit from 
last year’s trading was £32,364, which with a carry- 
forward of £9666, made a total of £42,030. The 
dividend on the preference shares absorb^ £22,500 
and thkt on the ordinary shares £14,000 (5 per 
cent-), leaving^ balance of £5530. 


OFnCIAL TRADE INTELUGENCE 

(From the Board of Trade Journal for July 27 « j 
Auousi 3) 

OPENINGS FOR BRITISH TRADE 

The following inquiries have been received at th 
Department of Overseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, S.W.i 
from firms, agents or individuals who desire to 
represent U.K. manufacturers or exporters of tho 
goods specified. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to tho Department and quoting the 
specific reference number. 


Locality or i 
ynuc OE AOXlfT 


Uatseiais 


UEFESBSCg 

iiUMBEa 


Belgium 

Colombia 

Beumark 


France 

Holland 


Hungary 
New Zealand 


Paraguay 
Sweden 
Switzerland . . 


Iron, steel, cement 

Steel, pig Iron 

Pofct^ 

Drugs 

Paper 

Heavy chemicals 
Tinplate, blackplate . . 
lion, metals in ingots 
Oils, tallow, chemicals, sugar 
Chemicals (tender for) 

Rubber goods, dmn 

Tinplate, galvanised sheets, steel, 

crockery 

Sodium sulphide, cream of tartar, 
tartaric and citric adds, chemicals 
for druggista, refrigerating works, 
feU-mongersand hide buyers, paper 
Gloss, glassware, pottery 

Glass, glasswore, pottery . . 


sulphate, turpentine, Unseed 


Sugar, syrup 


122 

123 

87 

121 

116 

94 

95 
06 

125 

16376, 'F.W,/ 
G.P. 
lOS 


225/84,' 

F.G./M.O, 

22.i/l-F.G,/ 


111 

112 


TARIFF CUSTOMS EXCISE 

BeckiLanaland, etc. — Proclamations have been 
iasued restricting the importation into Bechuana* 
land, Basutoland and Swaziland of opium and other 
habit-forming drugs. 

British India. — The tariff valuatione for sulphur 
have been revised. 

French W, Africa. — The “coefficients of increase” 
applied to imports of alcohol, potable spirits, alco- 
holic perfumery, etc. have been reduced from 2o 
to 1*5, the other “coefficients” remaining un- 
changed. 

Germany. — A law has been passed authorising the 
reduction or suspension of the import duties under 
certain conditions. Cocoa products have been 
added to the export free-list. 

Gold Coast. — Pharmaoopceial preparations im- 
ported by medical practitioners and registered 
druggists are exempted from duty. 

Greece. — Increased import duties have bwn 
applied to cocoa, vegetable oils, and plate glass, hu 
those on coal-tar dyes, groundnut oil, ethejSj e c* 
have been reduced. It is proposed to prohibit t e 
importation for six months of certain cacao 
ducts and wares of glass. . 

Hungary. — From July 25 the surcharge 
import duties on goods (not specified in lists » 
“ B,” and “ C ”) are paid in paper currency b 
been fixed at 19,900 per cent., i.c., ^00 
nominal rates. The surcharges on goods 
“ A,” “B," and “C” amount to 13, 40, anu 
times the nominal rates, respectively. 
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The “ coefficient of increase ” applied to 
the duty on sugar that yields more than 94 per 
' nt on refining has been reduced from 1 to 0'7, 
the duty is reduced from 36 to 30*60 gold lire 
oer 100 kg- 

^Hor-way . — Alterations in the customs tariff affect 

rcelain insulators, plate and sheet-glass (not in- 
^ding polished, bevelled, etc. glass or photo- 
eraphic plates), and iron sheets. 

® jjamonio. — Enportera of pharmaceutical pro- 
ducts most shoTV that the sale and manufacture of 
such products is sanctioned in the country of 
origin, furnish a certdficate of their chemical compo- 
sition,” and state their therapeutic properties. 

Siem Leone. — The differential export duty on 
palm kernels has been abolished. 

^ South Africa. — It is proposed to increase the 
customs duties on corks and stoppers made of 
mineral or vegetable material and on starch; to 
abolish the duty on scientific apparatus, glassware 
and porcelain made in the United Kingdom and 
reciprocating British Possessions; and to admit 
borax, boric acid, bromine, litharge, manganese 
dioxide, etc. duty free. Hebates of the duty on 
“plain spirits " are also proposed. 

Sviiteerland . — All goods except scrap iron, and 
unmanufactured and coined gold may be exported 
under general licence. The restrictions on the im- 
portation of goods have been continued in force 
until June 30, 1923. 

Tanganyika Territory. — The export duty on 
hides has been suspended until December 31. The 
prohibition of the importation of dyestuffs has been 
removed. 

Trinidad. — Explosives (other than for industrial 
use), cocaine and opium may not be exported. 

Tripolitania. — Import taxes are to be applied to 
alcohol, spirituous essences, sugar, and groundnuts. 

United States. — The amendments adopted by tho 
Senate to the Tariff Revision Bill are given in the 
issue for July 27. 


GOVERNMENT ORDERS AND NOTICES 

SArEGUAEDING OF INDUSTRIES ACT. — PaH I . — In 
accordance witli^ the Referee’s judgment on the 
complaint relating to sodium hyposulphite, the 
Board of Trade has amended the lists of dutiable 
articles as follows: — For “ R. Sodium, hypo- 
sulphite” read “Sodium hyposulphite (photo- 
graphic quality).” For “R, Sodium thiosulphate” 
read ” Sodium thiosulphate (photographic quality).” 

Part II . — The Roard of Trade has issued the 
Safeguarding of Industries (No. 1) Order, 1922, 
under Part II of the Act. The Order, which came 
into force on August 8, imposes a duty of 331 per 
^nt. on, inter olia, unnmunted domestic glassware, 
illuminating glassware (not including electric-lamp 
bulbs, miners’ lamp glasses, oil-lamp chimneys, 
pressed glassware, qr articles made of fused silica, 
vitresoil or similar material), and domestic hollow- 
yare made of aluminium, or of steel or wrought 
iron, enamelled. 

The committee appointed to inquire into com- 
plaints relating to glass bottles made in Holland and 
^rmany has reported that thfli%>nditions laid down 
lu Section 2 (1) of the Act are not fulfilled. Conse- 
quently the Board of Trade can take no further 
action in respect of the compUints. 


Industrial Property in Litxeicboubg. — In conse- 
quence of the accession of LuxenihiM^E£ to the 
International Convention for the Protectdon of 
Industrial Property, an Order in Council haa been 
made, applying the proyisions of Section 91 of 
the Patents and Designs Act, 1907, as amended in 
1914 and 1919, to Luxembourg from June 30. A 
copy of the Order may be consulted in the Patent 
Office Library, 25, Southampton Buildings, London, 
W.0. 2. 

TRADE NOTES 

BRITISH 

Canadian Exports 

According to the returns of the Department of 
Trade and Commerce, Canada leads the world in 
the value of exports per head of population. The 
returns show that Canada’s exports now amount, 
in value, to $150 per capita, as compared with $65 
for the United States and $93 for the United 
Kingdom. 

The exported yfalue of Canadian products for the 
fiscal year ending March 31, 1922, was $740,240,680, 
a decrease of almost 450 millions as compared with 
tho preceding 12 months. Tho shrinkage, however, 
has been in value rather than in volume. 'Die 
exports of paper and pulp make a useful illustra- 
tion. In the fiscal year 1921, 14,363,006 cwt. of 
pulp, valued at $71,552,037, whilst in 1922, 
12,435,238 owt., valued at $35,924,877, were ex- 
ported. The volume declined about one-seventh 
and the value about one-half. The export of news- 
print in 1921 was 15,112,586 cwt., valued at 
$78,923,137, whilst in 1922 there was a slight 
increase to 15,T38,328 cwt., valued at $64,635,627, 
or a shrinkage exceeding 14 million dollam. Agri- 
cultural products exhibit the same shrinkage in 
value, but an increased volume in many items. 

FOREIGN 

Imports of Cbemlcalfl into LitbuiAia 

During 1921 Lithuania imported chemicals valued 
at 21,004,976 German marks, lubricating oil valued 
at 12,300,163 mk., and petroleum to the value of 
15,366,530 mk. 

German Trade In Colonrs, Oils and Fats 

The extent to which the exports of colours, oils 
and. fats from Germany have declined since the war 
can be seen from the following table, in whi^A the 
experts are shown in 1000 metric tons and millions 
of marks : — 



1913 1 

1920 

195 

May- 

11 

Dee. 


1000 

Min. 

1000 

Mill. 

1000 

Mill. 


m. 

mk. 

m. 

mX. 

1 


mk. 


tons 

tons 

tons 


Cok>Dn and colouring 
materials . . 

202 

272-0 

101-5 

3082-7 

08*2 

2505*0 

VarnUh lacqaeFB, mas- ' 

tic 

Mineral oils, etc. 

6-0 

6'3 

2-5 

46-0 

8*2 

«l*l 

1170 

8-3 

25-8 

82-0 

25*3 

91*9 

Ooal-tar, coal-tar oils, 
ooal-'tar products . . 

250-2 

S2-1 

67-7 

207*7 

149*9 

S48*l 

Soap, candles, wax 
products . . 

45-8 

SOO 

8-2 

118*0 

U*l 

198*5 


Statistics for the exports of colours during tho 
first four months of 1921 are not avaiiabie, but 
those for the rest of the year show au impioYenieiit 
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compared with the preTioiu year. Colours and 
colouring materials play an important part in the 
export trade, and in 1920 represented 5 per cent, 
of the total value of the exports, via., 69‘5 milliaM 
paper marks. There was also a slight recovery in 
&e exports of oils, fats, Tarnishes, lakes, etc. 
during 1921. Exports of Tarnish, lakes and similar 
products during the first quarter of 1922 were as 
follows: — Lac varnish, spirit-free, asphalt, and 
other lacquers, 1059*3 t., 46*4 mill. mk. ; sealing 
wax, 41*6 t., 1*7 mill, mk.; spirit varnishes, 31*4 t., 
2*4 mill, mk.; oil varnish, varnish salt, birdlime, 
129*3 t., 3*6 mill, mk. j mastic, 79*2 1., 1*2 mill. mk. ; 
indigo and indigo-carmine lakes, 3638 t., 330*7 mill, 
mk. ; ultramarine lakes, 217*4 t., 14*1 mill. mk. 
The destinations of the two last categories are 
shown below: — 


lAn.-Mar., 1922 
Indigo Lakes Ultramarine Lalms 
Hetrle tone 


Awtela 

Denmark 

England 

Baltic 

Balkan States . . 
Holland . . 

Italy 

Spain 

Turkey 

N. AMea 

E. 

Dutcik E. Indies, etc. . . 
8. America 

Other countries . . 




6-0 

_ 


7-0 

_ 


Q-S 




13-0 

_ 


8-0 

68*7 


— 

21*2 



18-4 


63-5 

S-6 


— 

74*0 


— 

2«71-2 


18-2 

260-6 


— 

_ 


27-7 

227-5 


82-5 


Importa of these commodities also declined. ThM 
the imports of colours, etc. fell from 74,860 t. in 
1913 to 11,600 t. in 1920 and 37M t. in 1921 ; those 
of varnishes, lacquers and mastic fell from 3620 t. 
in 1913 to 790 t. in 1920 and 390 t. in 1921 ; those of 
oife, etc. from 41,602,160 t. m 1913 to 11,139,890 t. 
in 1920 and 8,830,650 1. in 1921, and of soap, candles, 
vsax, etc. from 46,760 t. in 1913 to 41,190 t. in 1920 
and 16,330 t. in 1921. 


Spanish Export Trade in Turpentine and Resin 

The provinces of Old Oastille and Segovia are the 
chief producing centres of turpentine and resin in 
Spain. Exports in 1918, 1919, 1920, and daring 
the hrst four months of 1921, were as follows: — 
1»18 i»l» 

Jan.'-Apr. 

Hetrle toni. 


Turpentine : — 
Belgium 
Englaud . . 

France . . 
Morocco . . 

Other oouDtoke . . 

Pine-Tar : — 
England . • 

Italy .. 
Switxerland 
Other oovntriM . . 

Beein:— 
Oermany 
Belgtnm . . 
Franc* . . 
Xnglattd . . 
Portugal . . 

Other eountries . . 




1,924 .. 

1,737 . 

487 

344 

1.461 

110 . 

— 

1.879 . 

697 . 

1,018 . 

— - 

03. 

0-5. 

9-5. 

— 

SIS . 

68S . 

217 . 

31 


18 . 

62 . 

— 

7-8 ! 

10 . 

231 . 

— 

678 . 

809 . 

9 . 

— 

73 , 

470 . 

240 . 

38 


_ 

873 . 

338 1 

— 

4.902 1 

8,066 . 

1.018 - 

1,921 

087 . 

261 . 

1-8 

ost 

4,697 . 

2,639 . 

298 

104 

. 28 . 

0-7 . 

— 

E,«S4 . 

2,678 . 

2,839 . 

288 


The industry is controlled by the Union Resinera 
Espanola, on© of the most important trnste in 
Spain. Some time ago German capital was in- 
vested in the trust and the Indnstria ^inera Ruth 
was formed with a capital of 80 million pesetas, of 
which 70 per cent, was provided by the Union 
Reainera. "nie Ruth company, which owns 23 
factories equipped with modern plant, will mani^ 
factnre not only resin prodneta but also fish and 
olive mRs, varnish, lakes, driers, colours, linoleum, 
glue, ^niHne and other chemicals, including syn- 
thetic campMt. 


REVIEWS 

Oatsi-vtio Action. Sy Pnor. K. Geoege Faij 
Pp. 172. New York: Chemical Catalog Co' 
Inc., 1922. Price f2.60. ’ 

Catalysis has been the subject of not a few moao. 
graphs recently, and one is tempted to anticipate 
some redundancy as additional books on this brancli 
make their appearance. Prof. Falk’s work, how. 
ever, is to he heartily welcomed, because he deals 
with catalytic action on the basis of the simplest 
accepted principles of chemistry and examines the 
various current theories of catalysis from this stand, 
point, instead of considering each of the latter as 
more or leas individual entities. 

The result, even #hen one cannot perhaps accept 
the author’s views in their entirety, is a very logical 
development of catalytic action, in which the 
relative importance of the subject itself and of the 
tentative theories put forward to account for it fall 
into due perspective with the fundamental prii. 
ciples of chemistry. 

It is stated that the purpose of the book is to 
emphasise the chemical nature of so-called catalytic 
actions and that chemical (and also physical) rcla. 
tionships and laws which apply to chemical 
reactions necessarily must hold for catalytic actions, 

The author’s definition of the latter is an action 
in which the chemical composition of one of the 
final products of the action is the same as that of 
one of the initial substances : a formal statement of 
fact which has the advantage of being independent 
of the more involved “criteria” suggested Ij 
others. 

An introductory chapter relates how the Berzelian 
classification of catalytic actions arose and sketches 
the history of the subject down to Ostwald’s defini- 
tions of catalysis, with some stress on the manner in 
which, after Berzelius’ time, this group of actions 
became rather the dumping-grouiid for chemical 
mysteries than a clear-cut subdivision. 

Prof. Falk then applies his general “ addition 
theory of chemical reactions” to catalysis; this 
postulates that the first step in a reaction is com- 
bination to form an addition compound. Hence hs 
deals with catalysis in homogenaons systems from 
the viewpoint that the catalyst and reactants fom 
an addition or intermediate compound, and yitn 
catalysis in heterogeneous systems on the basis that 
the first step is the formation of chemical compomi i 
on the surface of the catalyst by the action o 
chemical forces. . .1 

The questions of mathematical expression or 
rate of catalytic action, of the reaction ve (X 
equations and of energy relations 
discussed, chiefly with reference to “ j 

systems, and subsequently enzyme r. 

contact catalyses are reviewed from the same 

point. ^ 1 • +Vi<> ionic 

Du© restraint is shown in applyrrig 
theory of electrolytic dissociation r 

aqueous media. The prevailing theori , ^ 
tronic atomic structure, radiation, ana 

_ . . • _ __ J.... 4... rthAan 


aua auat-AF- 
chemical foK^ 


(in Langmuir’s sense, x.e., as aue to ci .[^renM 
receive adequate attention, ®®P®® , j? ..ila sn** 
to catalytic actionwrt the surface of In'* B 
porous solids. . , , tie 

As already indicated, one is ^eba**’*®*' 

that, starting from simple _ debniteiy 
premises, not only does catalysis app® 



Tot XUi N®- 


REVIEW 


341b 


special case of or^^ary^ chemical action, hut the 
physical and mathematical interpretation of the 
subject appears to be rendered more easy and more 
certain; moreover, it would seem unnecessary to 
restrict this method of approaching catalysis to the 
author's particular theory of the general mechanism 
of chemical reactions. 

The general principles and arrangement of the 
work are thus entirely to be commended. The 
examples illustrating the development of the 
author's views, whilst on the whole well-chosen, 
might perhaps have been taken from a somewhat 
wider field ; but this is, after all, largely a matter 
of personal opinion. 

As regards catalysis in homogeneous systems, 
much stress is laid on •Steiglitali’Work on the hydro* 
Ivsis of imino-esters, and it is shown that the results 
with imino-esters rather than with ordinary acid 
esters are more useful in the particular illustration 
in view. At the same time, one feels that the general 
argument would have been strengthened by appeal 
to a wider range of experimental work ; and, 
perhaps, if no suitable data from American sources 
were available, it might have been well to scan the 
European literature more exhaustively than would 
ippear to have been donel 

Again, in dealing with contact catalysis, the only 
examples chosen from the very wide range of 
Sabatier’s investigations are the decomposition of 
ilcohols in presence of metals or metallic oxides 
iiid the similar decomposition of esters. The latter 
Ls a very complicated process with numerous possi- 
bilities of side-actions, and is not at the present 
stage sufficiently thoroughly investigated. 

These minor points are mentioned only because it 
is felt that the general theory developed is worthy 
[)f even better exemplification that that which it has 
received, and not in any way in depreciation of the 
bcK)k. Professor Falk deserves the congratulations 
and thanks of chemists in general for his lucid, 
logical and straightforward exposition of his 
subject. 

T. P. Hilditch. 


(1) A Text-book ,or Obqanio Chbuibtbt. By A. 
Bebnthsen. Neic edition reviied (o date by 
J. J. SruBOBouoH. Pp. ivt+908. London: 
Blaekie and Son, Ltd., 1922. Price 12s, 6d, 
net. (2) Dyes Classified by Intermediates. 
By R. Norms Shbbvs. Pp, 631, New York: 
The Chemical Catalog Co., Inc., 1922, Frtce 
|10 net. 


^ edition of Bernthsen's well-known 

oxt-book is practically a new work. Althou^gh the 
arrangement is based on that of the older editions 
a great deal of extra material has been added, and 
iin^+ Sudborough’s claim that it has been brought 
P to date is fully justified. In addition to the 
results of recent research, new 
degradTt' been added on the synthesis and 
spirana and 


of ring systems, including a mention of 
cage systems, the organic compounds 


qc . — me organic compounas 

®y^^^®tic drugs, synthetic dyes and the 
ment ^ The thoroughness of treat- 

boot t subject has, perhaps, rendered the 
fiays ail ilidigestible, but this seems nowa- 

o^eaTl;/^ ‘tt^^viteble concomitant of works on 

pressmn laudable desire for coni- 

^^islead a * 4 * *’®8ulted in statements which may 
s udent by ^eir brevity. For example. 


in dealing with the formation of dia^nium com- 
pounds no mention is made of the fact that some 
primary amines do not diazotise readily at 0® C. 
nor w the influence of negative substituents 
descri^. Again, it is to be inferred that 
antiaidoxime does not react with acetic anhydride 
as readily as the syn-ieomeride and that in the 
latter case the nitrile is the primary product of the 
reaction. Moreover, the statement that acids 
transform the anti- into the syn-oxime is much too 
brief, as this occurs only under very special con- 
ditions and dilute acids bring about the reverse 
change. 

The book is well supplied with references, par- 
ticularly to more recent work, and thwe enable the 
student interested in a special subject to extend 
his reading to the original papers, an advantage so 
often missing in elementary text-books. It is to 
be regretted, however, that these references are 
interpolated in the text and not put as footnotes 
as they militate considerably against the ease of 
reading of the book. The printing is clear, the paper 
good though somewhat transparent, and misprints 
rare. The price is unexpectedly low considering 
the bulk and get-up of the volume, and it is to be 
hoped that the period of inflation of prices of 
chemical books is coming to an end. Students of 
organic chemiltry will find this book a very sound 
investment. 

(2) This volume represents a new classification of 
dyestuffs which will probably be of great use to the 
manufacturer as showing the dyes which can 
be prepared from the intermediates he has at 
hand, together with some indication of the demand 
for these particular dyestuffs as shown by the 
quantities imported and manufactured in the 
United States. The intermediates are arranged in 
alphabetical order, their formulse given and their 
chemical name or names, the synonyms being cross- 
indexed in their alphabetical order. Where avail- 
able, statistics are supplied of th^amounts imported 
or manufactured in the United States in recent 
years. The methods of preparation of the inter- 
mediate are briefly indicated, together with refer- 
ences, and there follows a table giving the dyes, 
listed in Soliultz’s Farbstofftabellen, 1914 edition, 
made from the particular intermediate, statistics 
of their import and manufacture in the United 
States, the other intermediates used in their manu- 
facture, and the class of dye according to the 
method of application. 

At the end of the volume is given a formula index 
of intermediates, a glossary of dye names and an 
index of Schultz numbers. The list of inter- 
mediates is fairly complete and the book representE 
the results of much painstaking labour, though it 
would seem to have been worth the extra trouble to 
have given references to the originals rather than 
to other reference books such as Lange’s Zwischen- 
produkte, UUmaim's Enzj’kloptedie or Barnett's 
Anthracene, etc. A few misprints are observable, 
particularly in the form of dropped letters, hut on 
the whole the work is very free from typographical 
errors; the print and formula are very clear and 
the get-up of the book excellent. 

The English reader, though he may find the hook 
of considerable use for reference, will be disap- 
pointed to find that even in the glossary dye 
names but few of the current American Mid 
trade names are given, probably owing to the 
difficulty of obtaining i^ormaiion on the compo- 
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sition of dyes supplied under such trade n^es. 
It is open to doutt whether the secretive policy of 
British firms as regards the chemical constitution 
of their products is in the interest of the develop- 
ment of the dye industry in this country. 

O. T,. BttADT. 


Bictionnaibb Anglais - Fran^.ais - Axlemanu bb T 
Mots et Locutions interessant la Physique 
ET LA Chijoe. By K. CORNUBERT. Pp. 297. 
Paru ; Dunod, 1922. Price, paper 42 fr., bound 
47 fr. 

The object of this dictionary is to enable French 
scientists to read works on chemistry and physics i 
written in German or English, and thus open to 
them a wider range of scientific literature than 
could be obtained by confining their studies to their 
own language. There is thus nothing novel about j 
the purpose of the author, and the book has to 
stand or fall by comparison with other similar 
dictionaries. The requirements that such a book 
has to fulfil are that it must be accurate, it must 
be reasonably complete, and it must be conveniently 
arranged for ready reference. It is essenti^ly in 
the matter of an;^gement that this book differs 
from most others of the same kind.. It is not, as 
usual, in three parts ; the author has arranged bis 
vocabulary in three columns, in which the words m 
the respective languages are arranged in an alpha- 
betical order applicable to all, a scheme which le 
generally possible, because the great majority of 
scientific terms are very much alike in all three 
languages; the words that run in true alphabetical 
order are printed in heavy type, equivalent worito 
in the other' languages that do not fall into this 
order being in ordinary type. For example, under 
the letter A we find Ausschalter in heavy ty^ in 
the German column, the corresponding words in 
English and French, cut-out and interrupteur, 
being printed in Ordinary type in their respective 
columns, all, however, under the letter A ; m turn 
cut-out is to be found in heavy type in the English 
column under the letter O, and interrupteur in 
heavy type in the French column under the letter 1. 
The author states that he has adopted this method 
in order to save space, which it undoubtedly does, 
and though it appears clumsy, it is quite possible 
that with practice the system might be found less 
inconvenient than it is in the hands of one not 

experienced in it, , . , i. x 

On the score of completeneBS there is not much to 
be said; most of the ordinary words that are likely 
to occur in a work dealing with pure chemistry or 
pure physics are to be found. On the other “and 
The far more difficult side, that of the applied 
eciences, is very imperfectly represented, whereas 
the names of minerals figure very largely, though 
these as a rule present very little difficulty. 

It is mainly on the matter of accuracy that this 
dictionary affords ground for complaint, mist^es 
of all kinds being numerous. A few may be quoted 
at random: The German for pyrrhotite is given as 
Leberkies, whereas it should be Magnetkies ; Lelwr- 
kies is the name given to a variety of Marcasite. 
Raseneisenerz is incorrectly translated limomte, 
instead of bog ore. German silver is not the same 
s Constantan. Abraum salt is certainly not 

« i, any more ■^an la Amiant. A good example 
work that disfigures this book is 


found in the translation of balance romaine aa 
Sweedish (sici) balance. It is .obvious that this 
dictionary is anything but a trustworthy guij^ 
and a work that will not stand this essential test 
cannot safely be recommended to the student. 

H. Louis. 

PUBUCATIONS RECEIVED 

Technical Records of Explosives Supply, 1815-, 
1918. No. 7. Manufacture of Niteic Acid 
FROM Nitre and Sulphuric Acid. Ministry 
Munitions and Department of Scientific and 
Industrial Besearch. London: S.M. Stationery 
Office, 1922. Price 11*. 

Laboratory Exeroisbs in Inoroanic CnEmsTsv. 
By Prop. J. F. Norris and Prof. K. L. Mabs. 
Pp. 548. London: McGraw-Hill Pnblishiny 
Co., Ltd., 1922. Price 10*. 

Laboratory Manual op Colloid Chemistby. fiy 
Prof. H. N. Holmes. Pp. 127. New York: 
John Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1922. Price 10a. 

A Systematic Qualitative Chemical Analysis. 
By Prof. G. W. Sears. Pp. 119- New York: 
John Wiley and Sons., Inc.; London: Chapman 
and Hall, Ltd., 1922. Price 8*. 6d. 
Chemistry for Beginners and Schools. By C. T. 
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Sailliere, Tindall and Cox, 1922. Pcice os. 
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the comparative sweetness and preserving 

QUALITY OF CANE AND BEET SUGARS 

JAMES P. OGILVIE 


A t the present time various grades of white 
cane and beet sugar are sold on our 
market, and broadly these may be 
divided into (1) refined and (2) direct-con- 
sumption sugars. By a refined sugar 
is generally understood a product which 
is obtained by re-melting raw cane or 
beet sugar, passing the resulting liquor 
through animal charcoal to decolorise and 
purity it, and finally re-crystallising. Granu- 
lated and cube sugars so produced in refineries 
in this country are of a remarkable degree of 
purity, and their sucrose content generally 
reaches 99 95 per cent., the traces of moisture, 
ash, reducing sugars, and organic non-sugars 
which may be present being hardly capable of 
detennination even by the application of special 
methods. (Intern. Sugar J., 1920, 654). It is 
conceded by all that there can be no difference 
in the sweetness or preseiwing quality of such a 
highly refined product (which is in effect pure 
sucrose), whether it is derived originally from 
the oane or the beet. 


Description of Dibkct-C!onsijmption Grades 
The direct-consumption sugars, as the term 
suggests, are grades produced directly from the 
cane or the beet without the intermediary of 
the refinery, or the use of animal charcoal, of 
suitable purity for use on the table or for manu- 
facturing purposes. They are made by limin g 
and sulphiting or carbonating the juice, filtering 
the syrup or allowing it to subside, and w'smhing 
the resulting crystals with water and 
steam in centrifugal machine. The 

test grades of cane or beet sugar thus 
kave a sucrose content of about 
»re of good colour, and can very 
^■1 be used for domestic purposes, though 
auimttedly they do not possess as a rule the 
aultleas appearance of the best refinery product. 
, iceUent direct-consumption cane sugar is now 
importfd into this country (though as yet 
'"‘S^tively small amount) from the 
West Indies (a recent analysis gave, per 
99'6 ; reducing sugars, 0'23 ; 
m™..* ^ non-sugars, 0-16, and 

55 -^ ?d0) ; whilBt as an example of a 

direct-consumption beet sugar may be 
the granulated sugar produced at 

t-sugar faotmies in this country during 


cent. 

ash, 


the last season (<^. J., 1922, 140-154 k, Kelbam 
sugar giving the following figures : sucrose, 
99-9 : reducing sugars, absent ; ash, 0-01 ; 
organic non-sugars, 0-04 ; and moisture, 0-05 
per cent. Cantley sugar is equally pure). 
Other grades of direct -consumption sugars 
are used in the United Kingdom in the 
jam, confectionery, biscuit, and condensed-milk 
industries, though these are often “ off-colour,” 
and therefore not in demand in the groceiy 
trade. 

These lower pade direct-consumption sugars 
have only a slightly smaller sucrose content 
than the refined article ; and the difference be- 
tween them and pure sucrose is to be attributed 
to the small amount of impurities, such as re- 
ducing sugars, ash, and organic non-sugar 
matter (the last-named including traces of 
colouring and aromatic substances), which are 
occluded in the interstices between the lamellee 
of the crystals. Direct-consumption cane 
sugars generally contain reducing sugars, and 
may possess a slightly acid reaction, whilst the 
trace of non-sugar substances which they con- 
tain imparts a faintly pleasant flavour derived 
from the original juice. On the other hand, 
beet sugars normally do not contain reducing 
sugars, and in the case of the lower grades their 
solutions may be slightly alkaline. Further, the 
inferior grades of white beet sugars, such as the 
so-called “washed crystals,” may still retain 
a trace of the objectionable (almost nauseous) 
flavour that is so characteristic of the juice 
from which they are extracted. Then in this 
description of direct-consumption grades men- 
tion may be made of the palatable and whole- 
some West Indian yellow crystal sugars, which 
are manufactured directly from cane juice by a 
special process of clarification and boiling ; that 
is, of course, the genuine Demerara or Trinidad 
crystal sugars, and not the yellow crystals 
made by some houses in this country by incor- 
porating white ciTstnls (sometimes bi^t) with a 
syrup containing a suitable organic dye. They 
consist approximately of 96 per cent, of crystal 
surrounded by a syrup containing reducing 
sugars, ash, and organic non-sugars, including 
the bodies imparting the very pleasant taste 
and aroma of the cane juice. The precise 
nature of these flavouring substances lemaina 
undetermined. 
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CoMPABATivB Sweetness of Cane and Beet 
Stoabs 

The opinion appears to be quite widely held, 
and in fact is often definitely expressed, not 
only by the general public and by sugar sales- 
men, but also by physiologists who have con- 
sidered the matter, that the various grades of 
sugar on the market do actually difier in sweet- 
ness, in spite of the fact that their sucrose con- 
tent may be about the same. Even in Germany 
there are many who admit that “ coloaial 
sugars ” (i.e., cane products) are sweeter than 
the lowest grade granulated beet sugar sold there, 
or even than the char-refined beet product. It 
seems, therefore, of some interest to examine 
the question, and to state the known facts 
which may account for such an opinion. 

Preliminarily, it may be pointed out that a 
correct judgment can hardly result from tasting 
the crystals themselves, since their size and 
hardness considerably influence the sweetening 
effect thus obtained. It is evident that a fine 
and soft-grained sugar will pass more quickly 
into solution in the mouth than a product con- 
sisting of hard and large crystals. Obviously, 
therefore, tasting experiments must be per- 
formed with solutions of the various samples, 
using preferably a saporimeter, such as that 
designed by Biremer (Nederl. Tijdschrift voor 
Qeneeskunde, 1917, No. 3, 149-157), whilst 
also following a suitable method for diluting the 
sapid substance with water, and a definite pro- 
cedure for eliciting the decision of the individual 
tasters, such as tM,t described by Toulouse and 
Vaschide (Comptes rendus, 1900, 130, 803 ; 
1904, 139, 898). 

The reader may be re min ded that on the 
surface of the tongue and soft palate are 
numerous papiU®, of which many bear at the 
base or on the top the so-called “ taste buds,” 
structures which are the terminations of the 
gustatory nerve fibres. These nerve endings 
are capable on excitation of giving rise to gus- 
tatory sensations, which are broaidly classified 
as sweet, acid, bitter, and salt. Each of these 
sensations is believed by many physiologists to 
be registered by a specific set of nerves ; in 
other words, the particular nerve endings pro- 
ducing the sensation of sweetness appear to be 
incapable of excitation by an acid, a bitter, or 
a saline substance. 

An important fact here to bear in mind is 
that there appears to be reliable evidence for 
the statement that the intensity of a gustatory 
sensation (sweetness, for example) may be 
modified when another set of nerves in the 
vicinity (say, those producing an acid taste) 
is at the same time excited (Zeitach. f. Psycho- 
logie u. Physiologie der Sinnesorgane, 1899, 
Bd. 21). 

Influence of Tbaces of Acid and Alkali 
ON Sweetness 

Thus, it will be found that if two solutions 
be prepared, the first containing 16 and the 
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second 12 per cent, of sucrose, imd if to the 
latter a trace of acid be added, it is possible by 
gradually increasing this addition to arrive at a 
certain concentration of the mineral or vegetable 
acid at which most of the tasters would con. 
sider the weaker solution of sucrose to be the 
sweeter (Archives Neer. Physiol., 1917, 1 , 625), 
A similar result has been obtained by adding 
quinine hydrochloride and other bitter sub. 
stances (Du Bois Raymond’s Archiv f. Physio, 
logie, 1892). It has been established that it two 
solutions be made up both containing, say, 15 
per cent, of sucrose, and if to one of them about 
O'l per cent, of sodium chloride be added, nine 
persons out of ten tasting the two liquids would 
declare the solution containing the small amount 
of salt to be appreciably the sweeter (Archives 
Neer. Physiol., 1917, 1, 625). It is, of course, 
well understood that if the amount of any one 
of these additions is increased beyond a certain 
point, the acid, the bitter, or the saline taste 
will become apparent, and the solution of 
sucrose will then certainly become less sweet. 
On the other hand, it has been proved that 
traces of alkali depress the sweetening effect of 
a solution of sugar, and a well-known German 
chemist once stated (Vereinszeitechrift, 1892, 42, 
680) : “ According to my experience, the 

sweetness of sugar is greater when traces of 
acids, especially fruit acids, are present than in 
solutions which, as in the case of our beet 
sugars, contain a trace of alkali.” 


Influence of Odowfeeous and othbe 
Fobeiqn Substances 

Further, the sense of taste is certainly affected 
by odoriferous substances. In an authoritative 
textbook (“A Textbook of Physiology.” By 
Sir Michael Foster, in Part IV. The Senses. 
Page 1513) the statement is made that if the 
nose be held, and the eyes shut, it is very 
difficult in eating to distinguish between an 
apple, an onion, and a potato, the three being 
recognised when their respective aromas are 
e limina ted only by their texture in the mouth, 
and not by their “ taste.” W. H. Th. Harloff 
remarked (Litem. Sugar J., 1920, 105) that 
when palm sugar (which is exceedingly luscious) 
is dissolved in water and treated with a de- 
colorising carbon for the absorption of its non- 
sugars, one obtains a liquid that is much less 
sweet than the original solution, although its 
content in sucrose and reducii^ sugars may be 
the same. A similar observation was made by 
F. I. Scard (ibid., 1904, 478) to the effect that 
the pure sucrose obtained by washing Demerara 
sugar to remove the adhering syrup, and 
crystallising the white sugar left appear 
almost tasteless in comparison with the ongma 
crystals. , , „ 

These several points regarding the 
capable of influencing the sweetness of a s g 
seem to be well established ; and in fact ar 
well recognised that the proposal has been 
to add traces of vegetable acids and 
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ga'Bgtanoea to pure white sugar for the, purpose 
of increasing its sweetness and palatability as a 
commercial article. 

Summarising the conclusions to be drawn 
from the observations cited above, it may be 
gaid that there appears to be good evidence for 
the opinion that some grades of white sugars, 
namefy, those containing traces of acid and 
flavouring substances, may be sweeter than 
others, when tasted in solution. Thus, by way 
of example, if one were to examine in the 
manner alr^dy indicated four different grades 
of sugars, viz., (1) the best refined ; (2) a low 
grade cane direct consumption ; (3) Demerara 
yellow cr^als ; and (4) an inferior beet direct 
consumption, there seems little doubt that in 
the opinion of the tasters the Demerara yellow 
crystals would be considered somewhat sweeter, 
weight for weight, than the refined article, in 
spite of there being a difference of about 4 per 
cent, in the sucrose content of the two sugars. 
Further, it seems certain that the direct-con- 
sumption cane sugar would be adjudged sbghtly 
sweeter than the refined, though less sweet than 
the Demerara product ; whilst the least sweet of 
the four would probably be the inferior beet, 
especially if this were of the washed crystal 
type containing a small amount of alkali car- 
bonates, such as was imported into this country 
from Germany and Austria previous to the war. 


Peeservino Quality of Cash and Beet ’ 
SuGAEa 

The preserving quality of a sugar, whether 
derived from the cane or from the depends 
upon several factors, two of the principal of 
which are : (1) its freedom from micro- 

organisms capable of inducing fermentation ; 
and (2) its reaction, which should be neutral, or 
slightly acid. It should also be free from any 
flavouring or colouring matter which may ad- 
versely affect the taste or appearance of the 
preserve. 

In regard to the first factor, namely, freedom 
from septic micro-organisms, it was formerly 
claimed that refined sugars only should be used 
lor preserve-making on the ground that it was 
only by the use of animal charcoal that a 
fflerile product could be obtained. However, 
furect-consumptiori sugars made from both cane 
ana beet are in use at the present time in the 
jam, miit-oanning, and condensed-mUk indus- 
rnes with results as satisfactory as those 
obt^ed with the refined grades. 

known that in the manufacture of 
tionin sugar, whether by sulphita- 

in V ®ane-augar house, or by carbonatation 
results f^tory, a practically sterile juice 
Sw allowmg the precipitate of calcium 
(Intern sf to subside or filtering off. 

t>°th hi Subsequently, 

consumutin^™* “ manufacturing dinect- 

*CZ re-infecticuf occurs 

e crystals are exposed to the air in the 


cmtrifugak, due no doubt to the large volume of 
air which is sucked against the mass during its 
very rapid revolution ; but later if the sugar be 
treaty with steam while still in the machines 
practically all the bacteria and moulds are 
destroyed (Intern. Sugar J., 1920, 591). The 
importance of the sterilisation of sugars in this 
way, and of their packing, storage, and transit 
under cleanly conditions, is now recognised by 
manufacturers of high-grade direct-consumption 
sugars. 

Coming to the second factor mentioned above, 
namely the reaction of the sugar, it is of course 
well recognised that in jam and jelly manufac- 
ture the fruit juice must have a certain acidity, 
otherwise the pectin will not jell. Investigation 
of the reason why in preserve-making a syrup 
instead of a jelJy may result has sometimes indi- 
cated, when a low-grade beet sugar has been 
employed, the presence of alkali carbonates in 
sufficient amount to lower the acidity of the 
fruit juice below the optimum for the setting of 
the pectin. However, this condition is hardly 
likely to be encountered at the present time, 
though it may well serve as some explanation 
of the origin of the popular prejudice which 
persists against the use of beet sugar for the 
purpose. Most of the white grades of cane and 
beet sugars now on our market are of high 
purity ; and the British beet sugars have been 
shown to give entirely satisfactory results in the 
jam, condensed-fruit and other industries in 
which sugar may he used In jam and jelly 
manufacture it would seem that in the event of 
trouble the sugar used is usually the factor for 
suspicion ; whereas the actual reason for the 
refusal of the fruit juice to jell is more likely to 
be connected with other causes, such, for 
example, as the low acidity of the fruit juice, an 
insufficient pectin content, the hydrolysis of 
the pectin by prolonged boiling, or the use of 
too high a proportion of syrup. 

Cane Sugar v. Beet Sugar 

The death-blow' to the notion that for some 
peculiar reason or other sugar which is derived 
from the beet is unsuitable for use in the pre- 
paration of jam or jelly and fruit preserving 
was given by G. W. Shaw, of the Experiment 
Station of the University of California, in a 
series of comparative tests (Intern. Sugar J., 
1919, 619). The cane sugar was a product 
originating from the Western Sugar Refinery, 
San Francisco, and had a sucrose content of 
99'7 ; whereas the beet sugar was a white 
granulated product made directly from the root 
by the American Beet Sugar Co., of Oxnard, Cal,, 
and polarised 99 8 per cent. A large number 
of f^uit-p^ese^^^llg tests (about 2000) showed 
that the two sugars gave identical results, and 
that in both series the product was as clear as 
it was possible to be. Not the sUghtest diffi- 
culty was experienced in the preservation in 
either case. 
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EMULSIONS IN TECHNICAL PRACTICE 


T he study of the physico-chemical basis 
of emi^ons, and of the colloidal and 
surface-tension phenomena they ex- 
hibit, has advanced technical practice in the 
formation and breaking of emulsions to a con- 
siderable degree, and empirical experimentaiitm 
has helped to solve many problems in this 
field by accumulating data for subsequmit 
scientific investigation. 

Processes for the formation of stable emulsions 
on the one hand, and the resolution of undesir- 
able emulsions on the other, are of general 
interest to chemical technologists. Thus, every 
year in this country tens of thousands of tons 
of “ soap stock ” are produced in the refining 
of vegetable oils, and as much as 80 to 90 
per cent, of the neutral-oil content can be 
recovered, instead of being sold at a relatively 
low figure in the “ stock ” for soap-making or 
in the “ black grease ” obtained on acidi- 
fication. 

The dehydration of tars involves the separ- 
ation of emulsions, and it is well known that 
many water-gas tars cannot be dehydrated 
by settling, even at raised .temperatures and 
after long periods of treatment. The slow 
process of settling raw linseed oil, to obtain oils 
free from water and mucilaginous matter for 
use in the paint and varnish industry, can bo 
hastened considerably by applying the prin- 
ciples of emulsion break^. A final instance, 
though not of direct interest to this 
country, is of world importance, viz., the separ- 
ation of petroleum emulsions. Comparatively 
recently millions of gallons of mineral oil were 
wasted aimually owing to the impracticability 
of removing the water from the oil emulsions 
found in many oilfields. 

The value to the manufacturers of “ solid ” 
and colloidal lubricants and to the textile 
industry of scientific data regarding emulsion 
formation and stabilisation to the margarine 
industry cannot be overestimated. 

Euxtuhons 

To form a stable emulsion of two immiscible 
liquids, a third component is necessary, which 
may consist of an emulsoid. According as one 
or other component becomes the disperse 
phase (e.p., in emulaions of oils and water) a 
hydrophilous or a hydrophobous colloid has 
to be found. Soap, gum arabic, starch, gelatin, 
etc. may serve as emulsoids, and a film is formed 
at the interface between the two components. 

Finely-divided solids may also help to produce 
permanent emulsions. Thus, Pickering demon- 
stinited that oil-water emulsions could be pro- 
duced by means of finely-divided solids, pro- 
tided tmt the solid was more easily wetted 
by the water than by the oil ; in this case the 
watM becc^Hes the disperse phase and the 


oil particles of the continuous phase are coated 
with a stable film of finely-divided solii 
Later it was shown that water-in-oil emulsions 
could be formed by means of carbon black 
and similar substances, more easily wetted by 
the oil than by the water. Thus, a stable 
emulsion of water in kerosene can be prepared 
by means of carbon black, the black separatmc 
at the oil-water interface. Emulmous pro. 
duced by means of finely-divided solids resemble 
in most respects those formed with the aid of a 
soluble emulsifier — a hydrophilous or hydro, 
phobous colloid. 

The extensive subject of emulsion formation 
and stability cannot be discussed here, it must 
suffice to state that the above two methods of 
formation are of especial interest in considering 
such problems as those presented by oilfield 
emulsions, soapstock separation, tar-dehydra. 
tion, etc. The breaking or resolution of emul. 
sicaiB involves consideration of the relation 
between stability and size of particles, of 
viscosity of &e respective components, 
and relative specific gravity. In this place only 
the practical methods evolved for disturbing 
the equilibrium of the emulsion system will be 
considered. 

Skpabation or Emulsions 

Much of the work done on the separation of 
emulsions on a technical scale has been inspired 
by the wastage of valuable mineral oil in the 
oilfield emulsions (c/. J. Ind. Eiig. Chem., Xoy., 
1921), but many of the developments are 
applicable to other types of emulsions, nith 
little or no modification. 

It may be of interest first to record methods 
as yet unused in practice, and depending upon 
the differential wetting of filtering media. The 
use of kieselgnhr has been advocated, the 
underlying principle being that during filtration 
this substance should “ cut ” and destroy the 
protective film surrounding the water particles 
in an oilfield emulsion (water in oil) and so 
allow of rapid coalescence and subsidence of 
the water by gravity. 

Gbatott • 

The first attempts to deal with oilfield 
emulsions were bas^ upon subsidence, hut the 
impossibility of treating many types even after 
very long periods of settling at ordinary ten- 
perature, led to settling in pools exposed to the 
heat of the sun. The reduction of 
consequent upon raised temperature 
of separation to some extent and in 
cases, but was only feasible when 
fractions of the crude oil commanded 
value. Continuous settling in closed ® 
suitably heated, naturally followed 
introduction of the internal-combusion engi^ 

Heating erf the oil cannot, in many cascs, 
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effected by direct heat from steam-pipes or 
jackets, as thoi 178461 paitibles near the steam- 
pipe volatilise and then condense in extremely 
^ely-divided particles in the cooler parts of 
the oil emulsion, which becomes more stable. 
In such a case the emulsion should be floated 
upon water into which steam is blown. Con- 
ration currents are set up and the emulsion is 
heated without vaporising the water ; in this 
manner coalescence and subsidence by gravity 
are hastened. 

Such methods are, however, cumbersome in 
application, and are not in general use. Mention, 
however, should be made of the increased 
difference in specific gravity produced by adding 
an oil solvent, such as petroleum ether. The 
reduction of viscosity and specific gravity 
of the non-water part of the mixture allows 
more ready separation of the water component, 
but the method is seldom adopted in practice. 
The following suggestion may, however, be 
noted. The emulrafication of certain oils of 
asphaltic base is said to be due to earthy 
matter coated with asphalt, a mixture which, 
being an oil-soluble colloid stabilises the 
water-m-oU emulsion. On adding a solvent 
the asphalt dissolves and leaves the finely- 
divided earthy matter, which is not an on- 
soluble colloid, so that the emulsion becomes 
more easily resolvable. The efieots of reduced 
viscosity and greater differences in density 
must, however, be of moment in the final sepa- 
ration of the components. 


Addition of Reverse Euttlsoid 
If an emulsion is stabilised by a hydrophobous 
colloid, as in water-in-oil emulsions, the 
stability of the whole can be decreased by the 
regulated addition of a reverse colloid, a hydro- 
plule, and breaking by settlement often results 
in relatively short time. Separation can 
often be caused by carefully swlding a 
water-soluble soap and ensuring contact with 
the water globules in the emidsion. Such a 
hydrophilous colloid, however, will stabilise 
an oil-in-water emulsion, and it is therefore 
necessary to add a colloid which will easily 
make contact with the dispersed water in the 
water-in-oil emulsion. Such hydrophilous col- 
loids are represented by a mixture of sodium 
cleate and oleic acid, sodium resinate and 
hee resin, etc., the mixture being able to make 
contact with the dispersed water globules 
throi^h the oil. 

1® pnohably impossible to separate aU types 
« od-field emulsions by the use of one particular 
°cilloid, and each emulsion should be 
garded as a separate problem. Nevertheless, 
of the compound known m “ Tret-O-Iate ” 
met with considerable general success in 
wa^^ a”**® oil from emulsions that were formerly 
compound consists of sodium 
aiiin + ™%> sodium resinate 6.5%, sodium 

l-S7o and 

i /o- Mote recently the use of ' com- 


pounds containing sodium salts of snlphonated 
oils has been suggested. 

Electrical Methods 

It has been suggested that the addition of 
electrolytes to an oil-field emulsion will cause 
separation of the water particles, negatively 
charged ; in particular, acids and ferric salts 
have been recommend^, but they have not 
come into general use. 

The coalescence and subsequent subsidence 
of the water globules has, however, been suc- 
cessfully accomplished by using a high-potential 
electrical field. The action, which was suggested 
by the successful methods of precipitating dust, 
is stated to depend upon the electrical charge 
borne by the water globules ; the enveloping 
oil-film is ruptured, the water particles coalesce 
more readily, and separation by subsidence 
follows. 

The apparatus that has found favour in many 
districts consists of a tank, 3 ft. in diameter and 
8 ft. high, containing a centrally disposed 
revolving electrode. The electrode shaft carries 
a number of circular discs and is supported by 
an insulated bearing. The tank itself, being 
earthed, serves as the second electrode. The 
oil is fed continuously into the annular space 
between the tank and the central electrode, 
and a potential difference of about 10,000 volts 
is maintained between the tank and central 
shaft. The treatment of the oil-emulsion can 
be carried out at raised temperatures, say, 
135° F., the maximum temperature advised 
being 180° F. To avoid loss of the valuable 
lower-boiling fractions, the treatment is carried 
out in closed systems and under pressure. 
After passing through the electrical field, the 
mixture is led to a trap settling-tank, where 
the oil and water are finally separated by sub- 
sidence. 

The capacity of such an electrical system 
varies from 300-1000 barrels 'per 24 hours, and 
naturally the power consumption also varies. 
From 5-75 watt-hours may be required per 
barrel of oil treated, but the cost does not 
average above one cent per 20-50 barrels. The 
over-all cost, including steam, power, labour, 
repairs, interest, depreciation, and royalties 
ranges between 1 and 3 cents per barrel of oil 
recovered. 

It is claimed that this system is universally 
applicable, and that it can be successfully used 
for such stubborn emulsions as “ Tank bottoms.” 
The system has been chiefly used in California. 

The claim advanced by advocates of electrical 
treatment, that all emulsions con be economi- 
cally treated in the above manner, is challenged 
in some quarters, but there is no doubt that 
aiTYiil ar methods are useful for breaking several 
different types of emulsions. The coagi^tion 
of finely-divided particles in suspension in oils 
by applying electrical force so that a rapid 
continuous settling process becomes possible, 
is a case in point. 
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CsNXKiFcoAii Sefabation 

The increased rate at which emulsions can be 
separated by applying centrifugal force has been 
much advocate by the makers of the Sharpies 
“ Super-Centrifuge,” which is capable of develop- 
ing a speed of 18,000 revolutions -per minute 
in large-scale apparatus. The emulsion can be 
treats at a raised temperature, as the loss of 
valuable light fractions is negligible on account 
of the speed at which separation is efiected. 
The main factors of coalescence and subsidence 
are altered only in respect of time of oper- 
ation, and the speed at which the oil and water 
are separated may be increased still further by 
the aid of reverse colloids. 

Thus, the addition of starch in an oil-soluble 
state caused a certain oil emulsion to separate 
at the rate of 5 barrels per hour, and when 
0 001 per cent, of oil-soluble sodium soap, starch, 
or glue was added to the emulsion several hours 
before centrifuging the rate of separation w'as 
15 barrels per hour. Slightly larger amounts 
of hydrophilous emulsoid are required if centri- 
fugal force is applied nearer to the time of 
addition. 

On the ground that the hydrophobous 
emulsoid is present in all oil-field emulsions m 
approximately the same small amount, it is 
claimed that the above treatment, or a slight 
modification of it, is applicable to all forms of 
such emulsions. Much success has certainly 
been achieved by the use of the “ Super-Centri- 
fuge,” but whether it is the alpha and omega 
of oil- field emulsion problems is still dispute. 

The cost of treatment by centrifugal force 
has been placed at 7 cents per barrel, which 
compares unfavourably with the electrical 
method, provided emulsions are equally capable 
of treatment by the two methods. The Super- 
Centrifuge has, however, proved its great 
value in separating soap stock, an emidsion 
produced in large quantities in refining vege- 
table oils, and until recently sold without 
separation of its content of valuable neutral oil. 

Soap-stock Sepabatton 

Of the methods of emulsion -breaking men- 
tioned, the application of the Super-Centiifuge is 
the only one that has been worked successfully. 
As much sis 80-95 per cent, of the neutral-oil 
content of soap stock has been recovered 
regularly in the form of an easily refined oil, 
which is much more valuable than as a com- 
ponent of original soap stock or of the “black 
grease ” obtained from it. 

The soap stock is treated in two distinct 
stages. In the first, the stability of the emulsion 
is decreased by diluting with 0'5-2'0 volumes of 
water, and heating to 100° C., 2 per cent, 
of sodium carbonate also being added. Other 
salts, or a weak acid such as boric acid, may be 
employed, but salting out of the soap and 
decompofdtion of either neutral oil or soap 
should be avoided. The diluted soap stock u 
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then allowed to settle, and the lower layer of 
aqueous soap solution is withdrawn. * 

The second stage consists in the centrifua-i 
treatment of the destabilised emulsion, wherebv 
two products are obtained, the one consisting 
of neutral oil containing very small quantiti^ 
of soap solution, and the other of soap solution 
with little oil. The neutral oil is treated uiti 
salt to separate the small quantity of soap, an,) 
is then ready for final refining to an edible 
product. 

The value of the process can be judged bv 
the fact that from 80-95 per cent, of the neuti/l 
oil can be recovered, say, from an oU-content 
totaUing 25 per cent., and this oil is approxi. 
mately three times more valuable than that 
present in soap stock. 

The constructional details of the Super- 
Centrifuge need be indicated but briefly, fuH 
descriptions being available elsewhere. The 
machine consists of a small, high-speed elon- 
gated or tubular bowl capable of revolving at 
18,000 revolutions per minute. The bowl, 4-5 
in. in diameter, is supported and driven from 
above, and there is only one set of ball bearings. 
There is little wear and tear, and the machine 
runs very smoothly, except perhaps whilst 
attaining its full speed. An extension from the 
bowl, however, runs in a socket and guides the 
rotating bowl during this period. Afterwards 
the bowl is free to find its own axis. 


CORRESPONDENCE 

THE CHEMIST AND THE MANUFACTUKIR 

Sir, — The contribution of Mr. A. A. Drummond 
to an old-time controversy suggests a treatment of 
the problem by the psychological method of Olirer 
W. Holmes. 

The Manufacturer, M, represents three person- 
alities, M', M', M" : the Chemist similarly. 

M'— C' are the actual men. 

M' — C' the ideals of M' — C', each of each. 

M"— O'* the respective reciprocal ideals. 

Consequently, in any and every contact, tk 
number of psychological equations to be satisfied ij 
not less than 3x3, a complication which partly 
explains. “ Pins (ja change, plus e’est la meiiie 
chose,” and, freely translated, “ maimed shows. 
— I am, Sir, etc., 

C. F. Ceoss. 

Lincoln’s Inn, London. 

August 8. 

Sir, — In your issue of August 15 a letter under 
this heading raises the interesting and importsn 
question of what the coMeges are doing for indue ry^ 

One may presume that a large number , 
chemical students in our colleges and universi 
are anxious in due course to obtain 

British chemical factories. Apparently some o 
responsible for their training consider it , 

to provide those embryo factory chemists jj 
complete supply of Oerman chemicals fur 
laboratory work. 
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Xu bU the lessons of the war, in spite of 

tremendous efforts which have been made to 
reodor teaching inetitutions independent of 
German laboratory chemicab there are again, I 
regret to say, cases, which one could name, of 
prominent universities obtaining the bulk of their 
fiupplbs from German sources. These universities 
are supported by grants of public money — the 
money of the British taxpayer. I know that these 
institutions will reply that they can buy these 
foreign chemicals so much more cheaply. Perhaps 
■they can for the moment, but one wonders whether 
in the long run it is cheap to teach our young 
chemists the use of foreign chemicals, and thus help 
to stifle a section of that very chemical industry to 
which many of them are looking for future employ- 
ment. With your correspondent I would say to 
the universities: “Broaden your outlook; teach 
patriotism toward your industry.*^ Who hut mad- 
men would train students for occupations in any 
industry which they are helping to kill? Yet is not 
this the position of tlioee who unnecessarily fill their 
laboratories with German chemicals for education 
and research purposes? 

The colleges can do something for British 
chemical industry. They can, and should, 
endeavour to support it. — I am, Sir, etc., 

A Fine Chemtoal MANUFAcrrRER. 
liondon, August 23. 


NEWS AND NOTES 

UNITED STATES 


Autumn Meeting of the American Chemical Society 

The meeting to be held in Pittsburgh from 
September 4 to 8 will probably be attended by 
1500 — 2000 chemists. The chief address will be 
delivered by Dr. E. E. Slosson, author of “ Creative 
Chemistry” and now editor of Science Service, 
Washington, on “The Constructive Chemist”; 
and the papers to be read include one by Mr. F. G. 
Breyer on a new form of zinc oxide consisting of 
smaller particles than any existing form, and which 
is claimed to double the life of the tread of an 
automobile tyre. Dr. T. Midgley, jr., and Mr. 
T. A. Boyd will demonstrate the detonation of 
various motor fuels and explain how knocking ” 
of the engine may be reduced. 

Following the meeting (September 11 — 16), the 
Eighth National Exposition of Chemical Industries 
will be held in the Grand Central Palace, New 
York, where the exhibits will be confined to 
products of American firms. About 450 American 
manufacturers are expected to participate, and an 
interesting feature will be the provision of kine- 
matop-aph pictures and lectures on subjects 
r a^ng to various branches of the industry. Two 
special sections, on fuel economy and on containers, 

ave been added to this year’s exhibition. 


Pulverised Coal and Explosion HUkt 

. precautions which should he taken t 
is drSi** ^ explosions when pulverised cos 

bv industrial plants have been investigate 

Datv.. Mines and form the subject of 

to nrov ^ t It is most importan 

©Rt any aocumnlation of dust exposed to tb 


air in any part of the plant as this is always liaUe 
to form an explosive cloud on being disturbed: a 
nuxture of 0*032 oz. of coal dust with one cb. ft. of 
air has been found sufficient to cause an explosion 
when brought in contact with a flame. It is often 
a«umed that suflScient inert matter becomes asso- 
ciated with the dust near furnaces to render it non- 
explosive, but this is not always the case. The 
proportion of inert matter which must be present 
with the coal dust to render it harmless is correlated 
with the ratio of volatile matter to total combustible 
matter in the coal. A dust containing over 30 per 
cent, of ash and only 11 per cent, of volatile matter 
was found to form an explosive mixture. 

In France and Germany vacuum cleaning plants 
have been installed in connexion with coal-crushing 
plants in order to facilitate the removal of dust 
from all parts of the buildings and machinery. 
iMuch may be done to prevent the accumulation of 
dust deposits by maintaining plant in an efficient 
state, and the risks resulting from any accidental 
escape of dust may be minimised by consideration 
of the general lay-out. The drier should be in an 
isolated position and storage-hoppers should be 
isolated from boilers or furnaces. Particular atten- 
tion is directed to all electrical equipment and to 
the possibility of an electrical discharge from any 
rapidly moving machinery. Spontaneous combus- 
tion of the dried coal is a frequent source of serious 
trouble. It is questionable whether greater effi- 
ciency is attained by working the drier at a higher 
stack temperature than 150^ F., but in any case 
coal at a higher temperature should not be kept in 
storage. When the system of circulating pulverised 
coal is used there is always a risk of fires travelling 
back from the furnaces. This may be minimised by 
maintaining the pressure at all points of the 
distribution system higher than that of the secon- 
dary air supplied to the furnaces. A suitable vent 
should be provided near the outlet of the fan so that 
in the event of an explosion within the distribution- 
main the fan will not be damaged. — (Proc. Eng, 
Soe. of TF. Pennsylvania, June, 1921.) 


Lime in 1920 

Although the sales of lime in the United States in 
1920 increased in quantity by 7*2 per cent, to 
3,570,141 short tons and in value by 27‘5 per cent, 
to $37,543,840, the demand was greater than the 
supply. This shortage waa due entirely to lack of 
skilled labour and to transport deficiencies, as many 
of the plants did not operate at full capacity. In 
all 1,000,550 t. of “chemical lime” was sold, 
316,293 t, being used in making refractories, 
104,250 t. for alkalis, 90,533 for purifying water, 
88,465 t. for calcium carbide, 48,361 t. for acids and 
21,845 t. for soap, oils and fats. The chemical 
industry also consumed the following quantities of 
lime and of hydr>ated lime, respectively: — Paper 
365,897 t., 7237 t. ; glass 54,747 t., 3232 t,; sugar 
14,145 t., 4111 t. ; tanneries 61,162 t., 14,828 t. ; 
metallurgy 344,921 t., 1521 t. Of the ^3,116 t. of 
hydrated lime sold, 116,748 t. was used in chemical 
industry. Sales of marl amounted to 97,487 t., 
mostly for use as an agricultural dressing and partly 
as a filler for fertilisers, and 38,506 t. of oyster-shell 
lime was sold for use on the land. Imports (mainly 
from Canada) and exports were small, amounting 
to 22.638 t. and 5921 t., respectively (c/. J,, 1922, 
175 b). — (U. iS. Geo?. iS'uri»., JVov. 3, 1921.) 
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ProdHctiMi airf^ Consnmptloii el Sngar ia 1921 

According to figures published by the TT.S. 
Department of Agriculture, the production of sugar 
in the United States in 1921 was as follows: — iBeet 
sugar 1,012,382 short tons; cane sugar 270,270 t. ; 
maple sugar 2547 t. ; or a total of 1,285,199 t., com- 
pared with 1,269,913 t. in the previous year. The 
actual consumption of sugar in 1921 is given as 
5,274,225 t., or 28-4 per cent, of the world’s produc- 
tion and an increase of 25'9 per cent, over the 
average for the 10-year period ending 1920. The per 
capita consumption in 1920 was 97*8 lb., the largest 
amount recorded. About 1,066,463 t. of sugar was 
suiq>lied by non-oontiguous territories of the United 
States (Hawaii 488,869 t., Porto Rico 409,022 t., 
Philippines 168,572 t.) and 3,336,521 1. from foreign 
countries. Exports amounted to 394,632 t., a small 
increase compared with the average of the previous 
ten years. (U.S. Com. Bep., Mar. 6, 1922; 7n<J. 
Tr. J., May 18, 1922.) 

Sugar Industry In the Philippines 

Owing to the prosperity of the sugar industry in 
the Philippine Islands during 1919 and 1920, the 
Philippine National Bank and other corporations 
have built sugar centrals that bring the total up 
to 32. These centrals are scattered through central 
Luzon, the Manila district, and Negros, the chief 
cane-producing areas, and have an annual pro- 
ductive capacity of 320,000 tons of 96° sugar. The 
planters believe that it will pay to build more 
centrals and to cease marketing muscovado sugar 
in quantity. In Cotabato, province of Lanao, the 
area of suitable land is greater than that now under 
cane in Cuba, and the island of Negros already 
produces 60 per cent, of the cane crop of the 
Philippines. The prospects of building up a very 
important sugar industry are excellent. — (Ch. of 
Comm. J., Apr. 14, 19*32.) 


CANADA 

Mining 

Free gold bearing ore has been found on the pro- 
perty of the Gold Nugget Mining Co. at Ess Lake, 
Northern Ontario. 

It is stated that some valuable mica properties, 
near Ottawa, Quebec, have been purchased by the 
Westinghouse Electric Co. of America. 

South African mining interests have made an 
offer for the Teck-Hughes and the Orr Gold Mines, 
in the Karkland Lake district of Northern Ontario. 

The Nichols Copper Co., New York, has obtained 
the contract for selling the copper output of the 
Granby Consolidated Mining Co., which averages 
about 3,000,000 lb. a month, and ia shipped from 
Anyox, B.C., to Laurel Hill, near New York, for 
refining. , - 

The new cyanide plant of the Pioneer mine in 
Lillovet district, B.C., is ready for operation. 
'There is a possibility of the Consolidated Mining 
and Smelting Co., Ltd. taking over the smelter at 
Ladysmith, Vancouver Island. If so, it would treat 
the gold, copper, silver and lead ores available from 
coast mines and drawn from the Omineca, Sk^na, 
Naas River, Portland Canal and other mining 
districts. These ores now go to the Tacoma CWash.) 
smelter or to the Selby smelter at San Franci^. 

The Consolidated Mining and Smelting Oo. is 
installing a copper rod mill at Trail, BX)., at a 
of about |250ijio0. It is expected that this will lead 


to the development of oi^por wire drawing jj 
Canada. .... 

Considerable activity is being shown in staking 
mining claims in the district east of Matheson 
Northern Ontario. The Blue Quartz property nea^ 
Painkiller Lake, has been bagging some good ore 
from’ the 100 ft. level. The vein is about two ft. 
wide and assays show the gold content to be from 
(44 to $166 per ton. * 

Petroleam 

The Canadian Western Natural Gas Co. is boring^ 
with a rotary drill of 17i in. diameter at Barnwell* 
Alta., to a depth of 2,600 ft. ' 

Another syndicate, known as the White Rive, 
Oil Co. is putting down lest holes for petroleum m 
the Hay River country. The Hay river flows from 
Hay Lake north-easterly into Great Slave Lake, 
and the boring will be done at a point 13 miles up 
the river. 

An oil boom has begun at Medicine Hat, Alberta, 
a city which is the centre of one of the world’i 
largest gas fields. Since the discovery of gas about 
ten years ago, the borers have been satisfied to stop 
operations at the second gas level of 1700 feet. It 
is now believed that beneath the city and district 
is an immense lake of petroleum and the fever to 
bore for oil has developed. The Medicine Hat 
Development Co. has struck a heavy flow of wet gai 
at 1700 ft. which is reported to yield 2 — 3 galls, of 
gasoline per 1000 ft. This well is about 40 mils 
from Medicine Hat and, whereas the local gas is 
odourless, that from the new well has a pronounced 
odour. Five drilling ri^ are in operation boring 
for oil in this district. Oil has been found in paying 
quantity in the northern part of Montana, just 
across the international boundary, in the Sweet 
Grass district (60 to 70 miles south of Medicine 
Hat). Boring has been started in the same terri- 
tory on the Canadian side of the line, and rigs are 
being put up to drill for oil. The Imperial Oil Co. 
has purchased the oil lease on a farm ten miles east 
of Coutts, which joins the boundary, and faces e 
large block of land leased by two companies on the 
Montana side. 


Pulp sad Paper Industry 

The Bathurst Lumber and Pulp Co., Bathuret, 

B. C., proposes to build a paper mill for newcsprint. 
The new mill will give employment to 500 men. 

The Westminster Paper Co., a corporation newlj 
organised by capitalists from Peshtigo, Wisconsin, 
is erecting a paper mill at New Westminster, ■ ■ 
The company will specialise in the manufacture o 
tisue paper for home consumption and <‘*P'"* 
Hollingsworth, Whitney, Ltd., of Boston, . ^ 

has purchased the timber areas and P‘'°P® 

C. T. White and Sons, Ltd., New Brunswick, ano 
Davison Lumber Co., Ltd., Nova Scotia. 

The timber areas of the White Co. 
Brunswick aggregate nearly 50,000 acres, me 
83 sq. miles of Crown lan^ under 
price paid for the properties is stated to 
(2,000,000. It is proposed to erect pulp ni 
New (Brunswick and Nova Scotia. .a 

A survey of the forests of ® V:.i]s of 

during the past 55 years, one-half to . doe 

the forest area of Canada, or 
million square miles, has been destroye J 
fires, and some of this territory hM bwn „„„tnrj' 
by fire as many as six times within half 
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SOUTH AFRICA 
pfoposed ItoB W«rkf at Bloemfontela 

It ift announced that the Carron Co., of Falkirk, 
has applied to the Bloemfontein Municipality for 
10 acres of ground on the Industrial Development 
Sites, for the purpose of establishing an iron 
foundry. The company proposes to spend £20,000 
on buildings, and to ii||i;iort twelve skilled men from 
Scotland. I^al unskilled labour will be used, made 
up equally of Europeans and natives. — (8, A.fr. J. 
Ind.y June, 1922.) 

AUSTRAUA 
Water Power in North Queensland 
We have received a communication from Mr. J. 
Hastings Reed, who states that within 12 miles of 
the Port of Cairns, North Queensland, there eziste 
an almost unlimited supply of water with a fall of 
900 feet. It is proposed to instal a hydro-electric 
station, and ezcellent sites with cheap power will be 
available for electrochemical and similar factories. 
Local minerals include copper, lead, silver, gold, 
zinc, antimony, tungsten, molybdenum, manganese, 
iron, ©to. Coal, coke, pure carbonate of lime, 
alumina, pure white siliceous sand and phosphate 
rock are available in large quantities. The port is 
served by the line of steamers plying between 
Australia and New Zealand, Japan, China, India, 
and the Straits Settlements. 

NEW ZEALAND 


Manufactore of Pig Iron in New Zealand 

It is announced that the new blast furnace at 
Onakuka was first tapped on April 27. The furnace 
was erected by the Onakaka Iron and Steel Co., 
Ltd., formed for developing part of the large 
deposits of iron ore at Golden Bay. A modern 
plant has been installed and the company owns 
supplies of ooal, iron ore, and limestone in favour- 
able situations, hut production at capacity will not 
be initiated until the coking ovens and transport 
arrangements have been completed. The cost of raw 
material per ton of iron at the furnace, including 
royalty, labour and freight, is stated to be : iron 
ore 128,, limestone Ss., coke 40s.— 558, Labour 
does not cost more than ISe., and it is estimated 
that coal from the company’s mine, when opened 
up, will not cost more than 15e. at the works. The 
output will probably be 24 to 30 tons of pig iron 
per 24 hours.— (Bd. of Trade. J., July 13, 1922.) 


BRITISH INDIA 

lodiutrial Notes 

Benpal. — Dr. R. Lnl Datta, who was recently 
appointed Industrial Chemist, has begun to investi- 
gate problems relating to the manufacture of shellac, 
the comparative efficiency of salt-raising on the 
^a-coasta of Bengal, Orissa, Madras and Bom- 
®y> the chemical composition of matches, the 
eodorisation of fish oil for making soap, the 
preparation of chemioallj-pure lime for industrial 
from the shell-lime deposits of Bengal, 
e economic possibility of sugar-making as 
^^'dustry in Bengal, and of yarn-dyeing 
a home industry. Schemes submitted to the 
^*^®^tide one for developing the glass 
cf Bengid and another for 
*“eut dynamite glymin under Ctovern- 


Bombfl.'i/,— A sample ton of improved esnein will 
probably be sent shortly to the United Kingdom^ to 
ascertain the increased price commwded by mate- 
rial of better quality. Dr. Meldrum is investigat- 
ing the preparation of rennet casein, the typo re- 
quired by makers of galalith; all Indian /»<»ha7i» jg 
lactio and has, therefore, been reiected for galalith 
manufacture. 

The GeoU^cal Survey has made suggestions for 
improving the working of the alkali depoeita of 
Sind, and a chemist will probably be detached to 
carry out check analyses on the spot. 

The reaearch work in Bombay on the disoolora^ 
tion of local magnesium chloride has not given 
satisfactory results, but th© inquiry on the same 
subject at the Indian Institute oi Science, Ban- 
galore, offers more promise. The royalty payable 
by the Pioneer Magnesia Co. to the Government 
has now been fixed. — (J. Ind. Induit., May, 1922.) 
OU amt TsUow In the United Proviocee 

The Industrial Chemist reports that the price 
obtainable for refined tallow is insufficient to pay 
the cost of refining on modem lines, as the price 
paid by textile workers for tallow refined by crude, 
native methods leaves very little margin of profit. 
Dr. E. R, Watson, of the Technolc^cal Institute, is 
investigating the possibility orf using Indian veg©. 
table oils to a greater extent in manufacturing 
lubricating oils for internal -combustion engines. — 
(J. Ind. lndu»t., May, 1922.) 

New SuIphnric-Acid Factory In Bombay 

The Dharamsi Moraji Chemical Co. has built a 
sulphuric-acid plant with a capacity of 7600 tons 
per annum which is the largest plant of its kind in 
India. It is reported that superphosphate will also 
be manufactured in the factory, which is one of the 
first to be built in the Ambernath area (on the 
G.I.P. Railway) now being developed in Bombay. — 
{Chem. and Met. Eng., July 19, 1922.) 

GENERAL 

Liverpool Section 

Th© Liverpool Section of the Society is taking 
part in the organisation of an Associated Scientific 
Soiree to be held in the Liverpool Public Museum 
on Saturday, November 4. Space will be reserved 
for exhibits from members of the participating 
societies, and it is suggested that members of the 
Society of Chemical Industry in the district who 
would care to show specimens of materials or 
apparatus likely to be of interest, should com- 
municate as soon as possible with the local 
secretary. 

Platianm and AUied Metals, 1913—1919 

A concise account of the properties, uses, prices 
and production of platinum and allied metals is 
given in this publication of the Imperial Mineral 
Resources Bureau (pp. 84, price 2s.). The world’s 
output of platinum up to the present is estimated at 
about 11 million oz. troy, of which Russia has con- 
tributed about 90 per cent., Colombia 7 per cent., 
and Borneo 2 per cent., the remainder being 
furnished by the United States, Australia, and 
Canada. Probably 99 per cent, of this output has 
been derived from placers, but increasing amounts 
are being recovered at electrolytic-copper and 
bullion refineries. During the war period the 
output of platinum metals from placers declined 
from 175,181 .oz. in 1913 to 73,436 os. in 1920, but 
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the fall in the Russian output from 157,735 ot: to 

35.000 oz. was partly offset by an increase in that 
of Colombia from 15,000 to 35,000 oz. (crude). The 
geological features in certain areas of South 
Africa (Rhodesia and Cape Province) and of Spain 
suggest that platinum may eventually be won in pay- 
able quantities in these countries. Prices of platinum 
fluctuated greatly during the war, rising from iSSs. 
per oz. early in 1914 to 2208. in September, 191G, 
4008. in March, 1918, and 770s. in January, 1920, 
but falling to 390s. per oz. at the end of 1921. 
Platinum came into greater use as a catalyst in 
the contact process of making sulphuric acid, about 

500.000 oz. being employed for this purpose towards 
the end of the war; losses of only 0*25 g. of metal 
per ton of acid made were reported, so that very 
little renewal was required. Platinum-iridium and 
nickel-chromium alloys, tungsten and molybdenum 
are gradually replacing platinum for use in the 
electrical industry, and in 1919 and 1920 in the 
United States over half the platinum consumed was 
used in making jewellery. 


Iron and Arsenic in 1921 

The following advance statistics, compiled by the 
Imperial Mineral Resources Bureau, show the 
world’s production, imports and exports of iron and 
arsenic during 1921 : — 


lEOIT 


Uzdted Kingdom. 

Production , . 

Pig Iron 

Importa 

Iron ore, including 
monganlferous iron 
ore . . 

Fig Iron, induding 
lerro-olloys 


Exports 

Iron ore, including 
manganlferoua iron 
ore 



Pig iron. Including 
Terro-alloys 

Union of 8. Africa Production . 

Iron ore 


Imports 

Pig and Ingot 

Canada 

. Pr^uction . 

Iron ore 

Pig Iron and ferro- 
alloys 


Imports 

Iron ore 


Exports 

Iron ore 

India 

. Imports 

Iron ore 

Pig Iron 


Exports 

Pig Iron 

Australia . . 

. PrtMuctlon . 

Iron ore 
ng iron 


Exports 

Pig iron 

Austria .. 

. Production . 

Iron ore 

Pig iron 

Belgiujii .. 

. Production . 

Pig iron 

France 

. Production . 

Iron ore 

Pig Iron 


Imports 

Iron ore 

Pig iron and ferro- 
alloys 


£xp<^ 

Iron ore 

Fig iron and ferro- 


Gennany . . 
Italy 

Luxemburg 
K<^iray . . 


Bovlefc Bosda 
Spain 


Sweden 

Swttz^lend 

Algeria 

Tonis 

United States 


. . Productioo . 


alloys 
Pig iron and spinel- 
eisen 


ProducUon . - Iron oro 
Production . . Fig iron 
Imports . . Pig iron 
siUcon 

Kxports * . Iron ore 
Pig iron 
chrome 

. Prodoction . . Pig Iron 
. Imports . . I^g iron 
Exports .. Iron ore 
Pig iron 

. Prodoction . . Pig iron 
. Imports . . Pig iron 
. Exports . . Iron ore 
. Exp<wts . . Iron ore 
. Frodnetion . . Iron ore 
Pig Iron 


Imports 


Exports 


... Ir^ ore 

Pig Iron and ferro- 
alloys 
. . Iron OTe 

iron and ferro- 
alloys 


1921 

Long tons 
2,611,400 


l,S87,S74 

6S1,9S5 

1,472 

135,99$ 

2,157 

1,023 

88,337 

610,847 

590,329 

3,S04 

9 

14.129 

51,942 

689,275 

352,365 

2,765 

070.000 
220,090 
602,305 

13.679.000 
3,302.038 

418,196 

37,200 

5,212,845 

046,960 

8,000,000 

275,480 

955.000 

53S9 

188 

1,083 

907,741 

24,135 

1.795,428 

4 

3,030.000 

24.282 

073.950 

200.738 

29.547.000 
10,088,120 

810,708 

44,510 

440,100 


^ 28,305 


AESSNIO 


Bonthem Ehodeeia ProdncUon . . 

Canada . . ProducUon . . White arsenic and 

arsenic In ore 

Qneensland 

.^nce . . . . Imports . . Hetsl 

United States . . Production . . 

Imports . . Arsenic and sulphide 
of arsenlo . . 


T. 1«21 

toe* 

322 


1,331 

220 

5,116 

2,885 


The Uses of Cottoa Linters 

An account of the characters, production an^ 
uses of linters is given in Departmental Circular 
175 (1921) of the U.S. Department of Agriculture 
Linters, which consist of the fuzz of the cotton seed 
together with any cotton fibre that has escaped 
removing during ginning, are used for stuffing 
mattresses and cushions, making absorbent cotton 
felt, low-grado yarns for wicks, rope, felt, and, as 
cellulose, for making artificial silk, paper and ex* 
plosives. During the war linters were greatly in 
demand for explosives manufacture, and by the 
introduction of new systems of delinting the yield 
was increased from 25 to 76 lb. to 140 to 200 lb. per 
ton of seed. By the “ suction ” system the fibre is 
blown from all the different delinting machines, 
mixed and united into one uniform grade. Although 
this system has since been abandoned as it does not 
give a product in the form of a felt, being therefore 
only of use in explosives manufacture, its value in 
saving labour and giving a cleaner and more uni- 
form product has been appreciated and a method 
has now been devised by which the linters are con- 
verted into a felt. From 556,000 bales, or 3'5 per 
cent, of the cotton crop in 1911-12, the output of 
linters in the United States increased to 1,331,000 
bales (10’9 per cent.) in 1917-18, but fell to 7’7 per 
cent, of the crop in 1918-19 and 5'4 per cent, in 
1919-20. At present production exceeds demand, 
but it is hoped that the paper industry will use 
large quantities of it, and that other commercial 
applications will be found. — {Imp. Inst. Bull. XIX, 
4, 1921.) 


Determination of Hydrosulphlte 

Messrs. Brotherton and Co., Ltd., of I^eeda, hara 
published a pamphlet relating to the methods of 
determining sodium hydrosulphite in use in their 
laboratories. The preparation of pure indip 
carmine solution and of the hydrosulphite solution 
for analysis are described. A special apparatus is 
sketched, it’^ use explained, and the precautions 
necessary to avoid oxidation of the indigo carmine 
reduced during the determination are detailed. Id 
the silver method of estimating hydrosulphites a 
silver solution is prepared by dissolving one gram 
of silver nitrate in 10 c.c. of distilled water ao 
adding 16 c.c. of a 20 per cent, eolution of ammo- 
nium hydroxide. This solution is poured on 
about 0*4 gram of solid hydrosulphite and the w 
is well stirred. After about 5 minutes the grey pr 
cipitate of silver is filtered off, washed thorou^^ 
with dilute ammonium-nitrate solution untu 
from silver nitrate, dried, ignited, 

216 parts of silver are equivalent to 1<4 pa 
pure anhydrous sodium hydrosulphite. 


A New German Periodical . „ 

Under the title “ -Wiasenschaft 
Flnuson’s Forechungs Institnt, of editof' 

issuing a new monthly publication under c . 
ship of Dr. H. Schmidt devoted to scientJBc 
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•dustrial research. The first number, published 
n July 15j contains articles by Plauson on the 
^olour shown by colloid dispersions under the ultra- 
microscope, by Dr. H. Schmidt on corpuscular 
nliosphorescence, and by Dr. J. Schmitt on a new 
^gallic reagent. — (Ohcm,-Z., July 8 , 1922.) 

4( (jermaait 

In MetaLl und Erz (1922, 13, 324) Prof. Pufahl, 
of the Berlin Technical Hocksehulej describes the 
results of bis investigation of a copper-sulphide 
mineral occurring in considerable quantities at 
Tsumeb in South-West Africa and containing nearly 
as much germanium as the mineral argj'rodite 
(Saxony) in which C. Winkler discovered that 
element. The new mineral is always found asso- 
ciated with zinciferous arsenical pyrites and has a 
dark reddish-green colour and a w'cak lustre. 
Analyses of two hand-picked specimens gave (per 
cent.): Cu 45-4, Fe 7*22, Ge 8*20, Zn 2-61, Pb 0 69, 

S 3134) As 5 03, and SiOj 0'75. The name “ Ger- 
manit” has been given to the mineral. 

The Fertiliser Situation in Germany 

In a recent debate in the Reichstag, the Alinieter 
of Food and Agriculture said that during the past 
fertiliser year synthetic nitrogenous fertilisers were 
utilised in greater quantity than in the years before 
the war. Supplies of phosphoric acid, although 
not so abundant as those of nitrogen, were twice as 
large as in the previous year, and would probably 
improve still further in the current season. Potash, 
as in former years, would be available in sufficient 
amount. Although prices of fertilisers had been 
kept stable during the past year and the prices of 
superphosphate, Rbenania ” phosphate, and bone 
meal had been temporarily reduced in June, 1921, 
the heavy costs of production and diminished output 
made great increases necessary at the end of the 
year. As doubt had been cast on the accuracy of 
the basis upon which the prices had been calculated, 
the question of evaluation was to be investigated. 
The value of fertilisers in maintaining yields was 
being increasingly recognised, especially among the 
peasantry, owing to propaganda work and demon- 
strations. — {Chem. Ind,, May 29, 1922.) 

The Industrial Valae of Ostwald's Colour Rule 
Ostwald has proposed to replace the prevailing 
custom of describing colours merely from their 
appearance by a method which enables any colour 
to he expressed as a numerical quantity. In this 
method all the colours are arranged in a circle, 
starting from yellow and passing through orange, 
red, violet, ultramarine, blue-green, sea-green, 
yellow-green, to yellow again. If the circle is 
mvided into 100 parts the “ colour tone ” of yellow 
^ 00, of red 25, of blue 50, of green 75. Concep- 
tions of lightness and purity of colour arc expressed 
y means of letters. If one colour is merely lighter 
. 311 a second the first contains more white; if pure 
shade it contains more black. Thus 53 { c 
represents a colour of “ tone” 53 with whiteness 
and blackness c. Ostwald has also propounded 
fo two colours to form a third and 

T taking up colour schemes involving a number 
German colour industry does not 
em to have accepted the system on account of 
actical difficulties which arise probably because 
® personal fact<Mr is not entirely eliminated. 


Treatment of Acate Benzene-PoUonljig with 
Lecithin Bmnltion 

A workman, 37 years o-f age, who had in- 
advertently drunk ^ g. of benzene came under 
treatment 1-J brs. after, and when the stomach 
had been washed out, 5 c.c. of 10 per cent, 
emulsion of lecithin waa injected. After an. hour 
the chief symptoms — coma, depressed pulse, 
cyanoais, etc. — had disappeared, and after 36 hours 
the only sign of the poisoning was a slight albumi- 
nuria, which disappeared after a few days. It is 
uncertain w'hether the lecithin combined with the 
benzene in the blood stream and thus prevented it 
from accumulating in the cells, or whether it re- 
moved the poison already deposited in the cells. No 
untoward consequences resulted from intravenous 
injection and the fear of a fat embolism proved 
ungrounded. Lecithin emulsion has also proved 
useiful in a case of acute oxalio-acid poisoning. 

The Glass Industry in Belgium 

In 1921 the Belgian glass industry failed to main- 
tain the level of exportation that had been reached 
in 1920, and the weight of glass exported was 39 
per oent. less than in 1920 and 46 per cent, below 
that of 1913. Despite this decrease, Belgium re- 
gained, and even improved, its former position in 
foreign markets for plate and window glass and 
table ware ; thus the export of window glass to the 
United States was over twice as much as in 1913. 
Imports in 1921 were 61 per cent, greater than in 
19®) and 28 per cent, less than in 1913. France 
supplied all the rough plat© glass, but Germany, 
though still leading, monopolised some lines and 
shared others with France, Great Britain, Holland 
and Austria. Details of the imports and exports 
in 1921 are appended : — 


1921 

Importo Export! 

Metric tons 


Ptote Klmu 

44-4 

. . 24,629-4 

Wlihlovr g?U! 

. 816-3 

.. 111,008-3 

Bottles 

. 14.9Z4-7 

. . 2,874-7 

Demijohns, wicXer-ooveied . . 

6S-4 

.. 32-6 

Ware of gr^n glass (not bottles) 

168-7 

. . 168-8 

Table-ware 

170-4 

18,087-7 

Other glassware 

2.603-6 

1.244-I 

Total 

18,680-6 

. . 157,335-5 

Value, franca . . 

. 23,222.784 

.. 271,666.662 


Conditions in the Belgian glass industry were 
unfavourable during the first quarter of 19^; the 
demand was poor, prices were reduced by plate- 
glass factories in the United States, Germany and 
Czechoslovakia were competing strongly in flint 
and table glass, and prices of certain staple raw 
materials were rising. In the window-glass industry 
only 17 furnaces w'ere operating, the plate-glass 
factories were working at about 50 per cent, of 
capacity and only five furnaces w'ere producing 
special glass. Plants producing superior types of 
bottles were fully occupied, but those producing 
common bottles lost trade to Germany. In view of 
the increasing use of Fourcault machines — over 150 
are being installed in various foreign countries — 
and of Libby-Owens plants, the future of the hand- 
blowing plants in Belgium is not promising. 
Current prices of raw materials (in francs per KX) 
kg.) for the glass industry are as follows: — Sodium 
sulphate 27; sodium bicarbonate 32'5; calcium 
carbonate, ground, 29; nitre, refined, 150; borax, 
crystallised, 157; fluorspar, ground, 25; felspar, 
ground, 21; cryolite 250; alumina, calcined, 280; 
manganese (87 per cent.), ground, 120 fr. — (JJ.S, 
Com, Rep., Apr, 17, May 8, 1922.) 
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Sugar Crof al Maultlin 

According to the final estimate issued by the 
Mauritius Department of Agriculture, the sugar 
crop for 1921-22 is placed at 206,000 tons, or 20 per 
cent, below the normal yield, and the smallest crop 
since 1904, when it was 190,000 t. The sugar 
content of the 1921-22 crop was only 10'2 per cent., 
the lowest recorded during the past 10 years. This 
decline is due to the serere drought during the 
summer of 1921. — (U.S. Cofn. Usp., JvXy 3, 1922.) 

Chemistry In the Sudan 

The work undertaken in the Wellcome Tropical 
Besearch Laboratories is very varied, ranging from 
the briquetting of charcoal (c/. J ., 1921, 190 t) to 
wood preservation, sources of tannin, and cassava as 
a source of alcohol. Various samples of wood tor 
were examined in 1921, tamarisk wood yielding 8‘9 
per cent, of tar, which on distillation gave about 
40 per cent, of tar oils and 60 per cent, of pitch— 
both products that could be utilised locally. The 
effect of the oils on wood as a protection against 
attack by white ants was tested and found to be 
inferior to that of coal-tar creosote ; the method and 
material used, however, constituted a much more 
severe test than would be met in practice. Of the 
local sources of tannin, ** dirimi ” bark iBurkea 
Afrieana) has been examined, and the analysis gave, 
per cent.; — Moisture 6'5; ash 3'6; soluble Mlids 
37-0 ; tannin 17'0. On account of the high price of 
petrol in South Sudan, bitter cassava {Manihot 
utnUsima), a food crop grown in the Mongolia 
Province, was investigated as a source of alcohol. 
The material contained 72 per cent, of moisture 
and as the percentage composition of the dried 
material was:— Crude fibre 4-6; protein 6-6; ether 
extract I'O; ash S'S; carbohydrates 85-4, the 
material could probably be used as a source of 
alcohol. 

Alcebol as Meter Fnel In Brazil 

The National Brasilian Agricultural Society has 
recently completed tests relating to the value for 
motor fuel of a mixture of alcohol (95°) 65 parts, 
ether 26 parte, kerosene 9-6 parts, and pyridine 
6'5 part. With this mixture, consumption per 
Idlometric ton was 98.6 c.c., compared with 126 c.c. 
for gasoline, and the engine started easily and ran 
smoothly. With a mixture containing alcohol (95°) 
83 parts, ether 10, kerosene 5, and pyridine 2 parts, 
difficulty was experienced in starting, the fuel con- 
sumption was 129 c.c. per kilometric ton, and the 
engine ran well only at the end of the test, which 
was carried out over a distance of 45T kilometres. 
Alcohol made from sugar-cane residues is sold at 
the Campos sugar factories in Brazil for about 
276 reis per litre (about 9d. per gall, at current 
exchange), whereas gasoline coats 750 reds per litre in 
Bio do Janeiro (1000 rei8=2s. 3d. at par, now 7 46. ; 
litre=0'22 gall.). The local factories could almost 
supply the needs of the Federal District and the 
State of Bio do Janerio, their productive capacity 
being 6'5 — O'O million gallons of alcohol. At pre- 
sent, however, the output does not exceed 1'76 — 
2-2 mill, galls., and much of it is wasted through 
lack of transport facilities. If alcohol motor-fuel 
is to be used on a large scale, the cost of produc- 
tion must be reduced by organising storage and 
supply facilities, and the composition of the alcohol 
mixture must he standardised so as to produce the 
same power as gaeoUne. — (p.8. Com. Sep., Map 16, 
1922.) 


Pj^CHTAUA 

Sir Robert Haffield, Bart., has presented to th 
Metatlografiska Institutet of Stockholm a scholar, 
ship of £150 per annum, tenable for two years 
“ as an expression of the debt of gratitude which 
the wortd owes to Swedish science. 


Dr. J. Meisenheimer, professor and director ot 
the Chemical Institute in the University of Grsita. 
wald, has been appointed to the chair of chemistrj 
in the University of Tubingen, vacant by the death 
of Prof. W. Wislicenus, who had occupied it since 
1903. 

Engineer Vice-Admiral Sir George Goodwin, late 
Engineer-in-Chief of the Fleet, and Dr. J, p 
Irvine, Vice-Chancellor and Principal of 
Andrew’s University, have been appointed members 
of the Advisory Council to the Committee of the 
Privy Council for Scientific and Indnstrijl 
Besearch. 


In the examination for the Fellowship of the 
Institute of Chemistry, held in July, Mr. P. D. 
Oakley passed in Metallurgy, and Messrs. R. E, 
Essery and J. R. Walmsley in the Chemistry and 
Microscopy of Food and Drugs, and Water. 
Twenty-eight out of 45 candidates were successfal 
in passing the examination in General Chemistrj 
for the Associateship, and 6 out of 9 candidates 
passed the examination under the regulations in 
force prior to March, 1920. 

In the United States, Dr. J. A. Ambler has been 
appointed chemist in charge of the colour labors, 
tory of the Bureau of Chemistry, in succession to 
Dr. H. D. Gibbs; Mr. C. E. Betz has been 
appointed chief chemist of the Pittsburgh Testing 
Laboratory ; and Prof. O. 8. Bisson has left tie 
S. Dakota School of Mines to take charge of the 
Department of Chemistry in the Northern Branch 
of the University of California ; Dr. G. L. "Wendt, 
professor of chemistry in the University of Chicago, 
has been elected president of the Standard Oil Co. 
of Indiana. 


Ramsay Memorial Fellowships, of the value of 
£300 each, have been awarded to Dr. K. W, Lunt, 
to continue his work at University College, liondon, 
on chemical effects of electromagnetic waves over 
the frequency range 10”' — 10^* cycles; to Mr. J. A. 
Mair, of Glasgow University, to pursue his 
ou the chemistry of the terpenee ; and to Mr. 1 • 
Davies to continue bis investigation on the pre- 
paration of synthetic reagents from the toluic aci s. 
Fellowships have also been granted to Dr. J. 
Lublin and Mr. A. W. Bornton (Sweden); Mr. 
Nickelsen and Miss M. Prytz (Norway) ; aud or. 


C. S. Piggott, of Baltimore. 

The British Research Association for the Woolh" 
and "Worsted Industries has awarded resea 
fellowships to Mr. G. W. Chester, of 
investigate wool fats at the University ° ^ 

Chester; to Mr. J. L. Baynes, of N°ttinBta^ 
study the bleaching of wool at the Dm « J 
CWlege, Nottingham; and to Mr. ^ of 
Baildon, to conduct research at the 
Leeds on the effect of water on the s 
eSasticity, lustre, dyeing properties, etc. ^ 
Advanced scholarships have been »warde 
A. Banks, Kei^ley, and Mr. Col- 

tenable, respectively, at the Braird , j|,ieli. 
lege and the Central Technical Collesej 
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t)FnCIAL trade IMTELUGENCE 

(from the Bocail 0 / Trade Journal for Auguti 10 
5' and 17), 

OPENINGS FOR BRITISH TRADE 

The following inquiries have been received at the 
nooartment of Overseas Trade (Development and 
InSligence). 35, Old (Jueen Street, London, S.W.l, 
, firms, agents, or individuals who desire to 
represent U.K. manufacturers or exporters ef the 
specified. British firms may obtain the names 
and addresses of the persons or firms referred to by 
applying to the Department and quoting the 
Bpecific reference number. 


lnQiLTFt or Firm 

OR A6BKT 


HATEBIALS 


&B7K&B9CB 

KtncsxE 


L^eatina 


LoBtr&Ua 


Belgium .. •• 

Biitlsb West Indies 
aUe 


Egypt 

Flnlaad . . 
Hungary . . 
Lusombourg 


Ketberlaads 

Hetbcrlaoda 
Indies . . 
Kew Zealand 
Norway . . 

South Africa 
Spain 

Switzeclsod 


Uidted States 


East 


Earthenware 

Dldnfectaiita, aheep and cattle 
dips . . 

Sulphuric acid, aluminium sul* 
ptaate (tender for) . . 
P^omee In bulk 
Perfnmerv, soap 

a^uffl acetate 

(tender lor) 

Paper . . 

Steel aheeta, tubes (tender for) 
Enamelware, glassware, crock* 
ery, lubricating oUa, tinplate, 
^vanSsed sheets 
Animal oil for denaturing ethyl 
alcohol (tender (or) 
Perfumery, polishes . . 

(yopper sulp^ie 
Ferromanganese for iron and 
steel works . , 

Tin 

Tinplate, black and galvanbed 

ahe^ 

Chile saltpetre (tender for) . . 

Paint 

Glassware 

Tinplate, galvanised plates , . 
Chemicals, Iron and steel 
Glass bottles, enamelware 
Steel, Unpiate, vamish, gums, 
shellac, fish oils 
Haw m»r«»rUJK for the chemical 
Industry, intermediates for 
mairing coal*tar dyes 
Pharmaceutical chendcala 
Fire*brlcks, cement 


154 

165 

4390/F.L./ 

C.C. 

133 

161 

0320/B.D./ 

C.P. 

174 

135 


875fl/F.E. 

177 

130 

181 

160 


16663, T.W./ 
C.P. 

153 

167 

142 

F.&./5840 

169 

144 


151 

152 
193 


TARIFF CUSTOMS EXCISE 
Belgium . — The coefficient of increase” applied 
to the duties on crystallised and granulated sugar 
has been reduced from 2 to 1*6. 

Cijprus. — Imported fertilisers must be accom- 
panied by a declaration of origin and the percentage 
contents of nitrogen, phosphoric acid, and potash in 
a soluble form. 

federated Malay States . — The import duties on 
watches have been revised. 

Coast , — ^The system of valuing goods for 
customs duty baa been amended. 

Ireland. — The Provisional Government has pro- 
the importation, save under licence, of 
iquid fuels, lubricating oil, sheet metal, and iron 
plates. 

Sehntan . — The import duty on lime has been 
aised from 3 per cent, to 10 per cent, od tfalorem.. 

— 'A list of cuatoms duties 
PpUed to spirits, ether, salt, mineral and resin 
j and hides i#%iven in the issue for August 10. 
iVew/ouiufiand.— It is proposed to exempt imports 
«rosene oft, gasoline, bark, bark extract, cutch. 


potassium dichromate, and k^wood from the sales 
tax of 5 per cent, ad valorem. 

Neip Zealand . — Celluloid and other capsules are 
admitted duty-free under the British preferential 
tariff. The conditions under which dumping duties 
will be levied are set out in the issue for August 17. 

Nigeria . — The export duties on hides and skins 
have been reduced. 

Portugal , — Special surtaxes have been imposed on 
exports of cork, oilseeds, palm oil, and vinegar. 

Portuguese East 4/rtca. — 'Hie additional duties 
levied on imports of sugar, spirits, alcohol, edible 
oils, beuEol, gasoline, dynamite, gunpowder, 
mirrors, lubricating oil, soap, candles, salt, vinegar 
have been modified. 

Southern Rhodesia . — Recent amendments of the 
customs tariff affect corks, kinematograph films, 
medicinal preparations, essences, syrups and 
tinctures, and starch. 


REPORTS 

TmBD Repoet op the Dbfabtmsntal (Homs Offics) 
Committee ox Lighting in Factories and 
WoRKsnops. Pp. 38. London: R.M. Stationery 
Office, 1922. Cmd. 1686. Price 9d. 

Commencing with a brief review of the recom- 
mendations contained in two previous reports (c/. 
J., 1921, 318 e), the present report is devoted princi- 
pally to the classification of industrial processes 
according to the illumination they need, and to the 
effects of mixed natural and artificial lifting. For 
the present it is recommended that definite legal 
minima of illumination shall not be imposed for 
processes carried on in factories and workshops, but 
that a specification of minima as “recommended 
practice ” for different groups of processes shall be 
issued. Schedules A and B, contained in Appendix 1 
of the present report, covering “fine work,” for 
which the recommended minimum illumination lb 
3 foot-candles, and “ very fine work ” for which a 
minimum of 5 foot-candles is recommended, are 
suggested as the basis of such specification. Only 
those industries have been scheduled in which at 
leant one process was judged to be “ fine work ” or 
“ very fin© work.” Thus the iron and steel industry 
is entirely excluded and very few, if any, distinctly 
chemical processes are scheduled. Although no 
definite recommendations are made respecting pro- 
cesses needing only moderate illumination, it is 
pointed out that if the recommendations of the firat 
report are adopted, the illumination at floor level 
in workrooms cannot fall below 0'25 foot-candle. 

No conclusive results indicating special effects of 
mixed lighting (partly artificial light and partly 
daylight) were obtained, and at pre^nt no definite 
recommendations can be made on this matter. 

The customary use of a naked source of light 
appears to be unnecessary for the examination of 
glass sheets during the bevelling process, and it is 
suggested that glass-bevelling shops should comply 
with the recommendation, contained in the second 
report, for avoiding glare. 

Owing to the need for economy, the inquiries ot 
the committee are concluded for the present. It is 
pointed out, however, that hardship to employers 
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and administrative difScuWes in the ^position of 
definite legal minima of illumination in workshops 
and factories would be largely avoided if a sufficient 
number observations were collected indicating the 
best existing practice in the various procfflses, and 
it the conditions of illumination desirable on 
physiological afld psychological grounds- were in- 
vestigated. The principal industries schMuled in 
Appendix 1 are invited to co-operate in this scMme 
by arranging for the collection of actual data, 
if possible through research associations. 


Rkpout on Pkat bv the CoMMiasioN OF Inqotet 
INTO THE Resources and Industries of 
Ibeuand. Pp. 110. Published by the Com- 
mission, 87, Grafton Street. Dublin. 1921. 
Price 2s. 6ci. 

Many attempts have been made to develop the 
Irish peat deposits on a large scale and a special 
report was made to the Fuel Research Board only 
last year (c/. J., 1921, 229 a). All the attempts ^ 
manufacture pressed peat-briquettes have failed, 
and research has been directed towards the more 
efficient winning of peat by the use of machines of 
the Wielandt, Baumann, or other type, and the 
generation of cheap power in installations com- 
prising either a water-tube boiler and turbo- 
generators or large gas-producers and gas-engines 
<e/. J., 1920, 213 n). 

The commission of inquiry considers that experi- 
ments should be made to determine P®!; 

centage of water in peat can be reduced by bottom 
drainage,” and would compel turbary owners 
to co-operate in drainage operations. A recom- 
mendation is made that one or more of the aut^ 
matio machines which have proved so suc^ful in 
dredging, forming and spreading p^t should be 
acquired by the Irish State and tested carefully on 
the Irish bogs. Air-drying of peat, depending, as 
it does, on the climate, makes the ^at-winning 
industry discontinuous, and well-considered experi- 
ments should be initiated from time to time with a 
view to devising some successful method of drying 
peat by artificial means, oven though at present it 
w^ld seem to be quite uneconomiMl to do so. Ihe 
manufacture of peat charcoal has proved com- 
roeroially successful, whereas carbonisation f«r 
production of illuminating gas has been a failure. 
Another outlet for peat would be its use in pulver- 
ised form, either alone or mixed 

although this would have to be confined to rotary 
kilns or locomotives, and would '“I*'. “PP*^ * 

power stations. The most 

utilisation seems to he in gasifying P®®* " 

producers, and using the gas in stations not 
ing a few hundred horse-power in capacity. For 
large stations, the use of turbc^alternators is 
advocated, although when the pwt 
Lrcentage of nitrogen, it might be advisable to 
gasify it^in by-product recovery plants and to u^ 
So resultant ys for ^K-ile-firing the steam bmng 
then used in turbo-alternators as before. The t^m 
is of the opinion that four stations, e^h 
to carry about 20,000 kw. constant load, 
S^ore than suffice for 
of combined nitrogen for the 

genouB fertilisers and explosives. The est^li^ 
^nt U advocated of at le^ one station of 20 ^ 
kw -capacity by the Irish State m a s'*'™*”® 
looaUy part of the electrical power developed to 
be uMfis^^ the bog for manufacturing calcium 


cyanamide and - the remainder transmitted to 
centres of industry. , 

Moss-litter manufacture is pommercially sound 
but the Commission states that little hope can 1,^ 
entertained for any scheme for ^ producing alooto] 
from peat. The cellulose constituents, on hydra 
lySis, yield unfermentable sugars, e.g., arabiiio«| 
in addition to fermentable sugars such as glucose' 
It rarely happens that the percentage of dry turi 
which can he converted into alcohol exceeds 12 pe, 
cent. One ton of air-dried moss yields about 10 
gallons of absolute alcohol, but the main expense is 
incurred in distilling the very weak wash, ivhich 
contains only about 0-6 per cent, of alcohol. 

The Bogs Commissioners of 1809 — 1814 recom- 
mended the utilisation of cutaway and virgin bog, 
a recommendation with which the present Commis. 
sion agrees, whereas an agricultural sub-committeo 
appointed by the Department of Agriculture and 
Technical Instruction for Ireland reported that the 
reclamation of virgin bog would not be remunerat 
ive even under the most favourable conditions, 
although the reclamation of cutaway bog might 
possibly be remunerative under certain conditioni 
(c/. J., 1921, 229 r). It is recommended that, in 
order to avoid speculation, the State should acquire 
all the larger bog lands of the country at bog value, 
and that a few very large bogs should be reserved 
by the State primarily for meeting national needj, 
and secondarily for carrying out national expert 
monts on the utilisation of peat. 


Report on the Trade, Industry and Financi or 
Syria, Dated April, 1922. By H. E. Saiow, 
H M. Consul-General, Beyrout. Departmtnicl 
Overseas Trade. Pp. 25. London.- E.M. 
Stationery Office, 1922. Price 9d. 

Syria possesses no industries, coal or petroleun, 
and agriculture is undeveloped and 
Apricots, pistachio nuts, and wool are exported, tun 
shipments of olive oil are declining owing to poor 
quality, and silk cocoons are produced for ex^r 
to France and Italy. There is a certain amount o 
water power, but except at Danaascus none a 
harnessed. The minerals include go4d, copper, >« 
ore, manganese ore, chromite, gypsum, U^n 

(none of Ly value), and asphalt. Alluvial gdd 
occurs in an extensive deposit near AntiM 
panning teste are said to have 
1-6 dwt. of gold per cb. yd. Large noduk^s o com 
are found between Alexandretto and 
ore occurs to the north of the former , " ® ‘ . j 
ganese ore in Northern Syria, but neither ot h 
last-named minerals are suitable for 
Cffiromite occurs abundantly, **^7 mnunte 
Suedia and Alexandretta. and small amount 
been extracted. Gypsum is said to exist in q ^ 
at Suedia and asphalt is found in many 1 m 
especially at El Becheri on the Euphrate . 

Until the mandate for Syria is leatei, 

political situation in the Near East 
the country’s commercial future cannot 
and trade statistics are of value ow 
what goods are ^^mred Importo ^hro | 
in 1921 were valued at £9,bby,40» an'J 

Great Britain and £1,895,844 from 
included iron and steel • , chcuiK’'; 

tiles, window glass, matches, dyes, P77r;53,843, 
and soap. Exports were 
which nearly one-half was directed to » 
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COMPANY NEWS 

The British Cyairide* C«., Ltd. 

TTie directors report states that the company's 
Tat Bank Factory was closed down throughout the 
whole of the year ended April 30, 1922, and that 
owing to foreign^ competition in potassium com- 
pounds it has not been reopened. The Pope's Lane 
Factory was reopened in August, 1921, and is now 
operating on a profitable basis. New processes 
have been worked out on a small scale for the manu- 
facture of refined pota^ium compounds; one such 
compound is now being made by electrolysis on a 
profitable scale. 

The experiments on the barium process for 
the fixation of atmospheric nitrogen have been 
energetically pursued and, although seriously 
hindered by the crises in the coal and engineering 
trades, have given definite results of a satisfactory 
nature. The merits of the new type of furnace 
designed by Sir Arthur Duckham have been proved 
and the directors believe that this great problem 
will be solved during the current financial year. 

Severe competition in foreign potash having 
made it necessary to close down the works of the 
British Potash Company, Ltd. during the year 
under review, active negotiations have been entered 
into and are now in progress which, if successful, 
will enable the company to recommence operations 
on a satisfactory basis, but these negotiations are 
being conducted under considerable difficulties 
owing to the unsettled state of Europe. 

The company has embarked upon the merchant- 
ing of foreign chemicals, and the profits earned 
during the year covered the initial heavy expendi- 
ture. The total net profit for the year was £2383, 
and after meeting the dividend on the preference 
shares there remains a balance of £492 to be carried 
forward. 


Minerals Separation, Ltd. 

' At the 17th ordinary general meeting, held in 
London on July 29, Mr. F. L. Gibbs, chairman, 
lescribed the success of the company's new pro- 
cesses for treating coal. The company had now a 
perfect system of cleaning fine coal ; a system 
that would solve the problem of reducing the 
moisture-content of fine coal ; and a new system of 
manufacturing briquettes which was less expensive 
and produced a much purer fuel than the present 
method. The trials of the briquetting system, 
parried out in conjunction with the Powell Duffryn 
team Coal Co., had been very satisfactory, 
round coal mixed with 50 per cent, of water was 
f^uetted in a press, all the water, save about 
por cent., was expressed as a clear jet, and 
me resulting briquettes became so hard in a few 
ours that they could be thrown about without 
amount of binder required was only 
^ ^^^'l-kird of that usually employed, and the 
l)i luade from coats belonging to the Powell 

i company could be obtained with only about 
rao ^ cent, of moisture. It 

md to dry the coal before briquetting 

ailv were required. A plant with a 

2000 tons of the new 
it© ai ^ Minseps ”) was to be erected on a 

Bsted acquired in Wales. The fuel had been 

radientT railway passing up steep 

BM had given great satisfaction. 


TRADE NOTES 

BRITISH 

Leeward Islands in 1920-21 

Antigua soilered from severe and prolonged 
drought during 1920-21, and consequently the sugar 
crop was so reduced that only the abnormal prices 
ruling for sugar saved the industry from serious 
loss. Exports from Antigua included : —Sugar, 
molass^ and syrups £314,562 ; cotton £16,362 ; hides 
and skins £1782; lime juice £1079; and green limes 
£246. High prices were again obtained for the 
sugar (12,483 tons) and cotton (251 t.) produced in 
St. Eitts and Nevis, but the fall in prices of all 
tropical products seriously affected the planters in 
Dominica and the export of lime products declined 
in vaJue by £10,991 to £185,410; these products in- 
cluded lime juice, concentrated, 154,040 gallons, raw, 
273,082 galls. ; citrate of lime 304 t. ; essential oil 
of limes 22‘6 t- ; and otto of limes 9 t. The factory 
established in St. Dominica by L. Rose and Co. for 
making citric-acid crystals should prove successful, 
as over 84 per cent, of the export of lime products 
in 1919 and 1920 consisted of concentrated juice and 
calcium citrate. Coconut-growing offers great 
possibilities in Dominica, but has received little 
attention; the export of coconuts increased by 
214,553 to 706,979, which constitutes a record. 
Cotton is the chief product of Montserrat and the 
export was 248 t. ; other ex]>orts were : — Lime juice 
96,851 galls. ; concentrated lime juice, citrate of 
lime, fresh limes £2734; muscovado sugar 116 t.; 
and papaino 821 lb. Good progress was made in 
extending the area under cultivation in the Virgin 
Islands; the cultivation of coconuts is spreading, 
but cotton is still the chief crop. — {Col. Rep.-Ann., 
No. 1074, 1922.) 


FOREIGN 


Exporte ol Soap, Oils and Fats from Germany 


Official statistics give the German exports of 
soap, oils, fats and related products during the first 
quarter of 1922 as follows; — 


Soaj>t 

Bo«p iD eases and Jars 
Bard soap, solid creoUs, fat lye 
powder, etc. . . 

Bott-eoap, liquid creoUn, etc. 
Toilet soap, alumina eoap, etc. . . 

Total 

ReJated product * : — 

Polishes etc 

Glycerin and soap by*producte . . 
Cart grease 

LubHcanta prepared with oils 
or fats . . 


jBn.-Mar., 

, 1922 

Metric tons 

UUl. mk 

1817-9 

63-2 

143-1 

2-7 

348-7 

. 6-9 

467-4 

11-6 

2772-1 

84*4 

646-S 

16-0 

263-2 

14-2 

76-1 

0-3 

600-7 

8-4 


The total export of soap in 1920 was 4121'5 t., 
v.ilued at 55*7 million marks. Danzig, Memel, the 
Saar district, Luxembourg, Switzerland, and other 
adjacent States are the chief markets for German 
soap products. 


Dyes io the Red-Sea District 

Prior to the war over 800,000 Ib. of dyes, valued 
at £38,000, was imported annually into the’ Red- 
Sea district through Aden. The dyes were chiefiy 
hoc scarlet, vegetable indigo and saffron from India, 
but Germany supplied all the aniline red and 
synthetic indigotin. Following the war, impoi^- 
tions declined to 162,671 lb. in 1919—20, but im- 
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proved to 638,803 lb. in 1920-31, the shipments 
originating ss follows : — AniUne red ; Bombsy 
198 lb., United Kingdom 1296 lb.. Austria 3248 lb. 
Lao scarlet: India 473,872 lb. Vegetable indigo: 
India 25,984 lb. Synthetic indigotin: Austna 
10,524 lb., Belgium 3248 lb. Saffron : India 133 lb. 
Germany is reported to be regaining a footing in 
this market. — (17.S. Com. i2ep., June 12, 1922.) 

German Experts of Red Lead, Zlac Dnsf, and 
Pewdeit from Jannary to Uarch, 1922 


Bream 


DestlnatloB 


Austria .. 
Beigiiim 
CKcbosloTskla 
Denmark 

En^and 
Truee .. 
HolUibd .. 

Italy 

Spam 
Swlea .. 
Bwttmriaiid 
8. E. AsU 
DnltadSUtea 
Other eotmirtas 
Total 

Yatoe. min. 


Bed Lead 


172-1 

82-1 


67-8 

79-3 

874-5 

968-8 

25-1 


ZlnoDoat 

Metric tons 
70-1 
119-8 


14662 

19-4 


508-4 

2183-9 

24-6 


Bzonse 

Powd er s 


7-1 

8-1 

17*4 

9-5 

9-8 

19-7 

2-9 

2-2 

9-6 

1^4 

89-6 

£48-3 

28-3 


The total amotmt and valuo of the exporta of the ^ 
above products during 1920 were; — ^Red 1 «^j 
3370'4 t., 35‘3 mill. mk. ; xinc dust, 4261-2 t., 19-3 
twill mk. ; bronae powders, 832-7 t., 49 9 mill mk. 


GOVEfiNMENT ORDERS AMD NOTICES 

EuoBT OF FsB-riLiBEBS. — ^Ths Board of Trade h^ 
issued an open general licence authorising the 
exportation to all destinations of basic slag; super- 
phosphate of lime; and manures, compound, con- 
taining either basic slag or superphosphate of lime. 

Phosphate Dkpositb in Mokocco.— A copy of the 
BuUetin Offidel (No. 503, June 15) centring a 
report on the work of the Sheerifien ^ce of 
Phosphates during 1921, may be consul^ at the 
Department of Overseas Trade, 35, Old Queen 
Street, S.W. 1. 

Ckehioai. Wokks Bbocuitions, 1922.— The Home 
Secretary has issued Regulations for chemmal works 
dated July 11, 1922, which constitute the final 
of the draft Regulations issued in De«m^r, 1^20, 
and in March, 1922. Copies may be obtained from 
H.M. Stationery Office, price 4d. 

Saveguakdino of Iniiosibies Act.— Part /.—The 
Board of Trade has received a complaint under 
Section I (5) that acetic acid of 80 per ront. grade 
or higher has been improperly excluded from t^ 
Usts ^ dutiable articles. The complaint wiU ^ 
submitted to the Referee, and any jwrson dirrotly 
interested should communicate immediately with the 
Assistant Secretary, Board of Tr^e (Indurtr^ and 
Manufactures Department), Gt. George St., S.W.l. 

Intbenahonai. Exhibition of Liqyni FuEts in 
Pams —This exhibition, which is being organired 
by the 8ociAt4 de Chimie 
with an International Congress o” 

9— I6V, will be held in Pans from October 4 to 16. 
Spl^tions for space ^ould be made to Monsieur 
J G6rai^, Oommissaire G4n6ral, 49, Rue dM 
Mathurins, Paris, and all parti^lara can 
obtained from the Department of ^e«eM ^^e 
(Exhibitions and Fairs Division), 36, Old Queen 
Street, 


-reviews 

(1) BNoiHEBMitp Stbem. ^ Lesmb Airoaiso- 
Pp. . xae2ii..d-3d0.v LonAm; Macdonald 
Evans, 1921. Price 26s. net. 

(2) MsTAUgioBAPHT. By C. H. Desob. Text-hooi, 
of Phytical ChemUtry, editedifty Sir TV. Eamial 
and Prof. Donnan. Third-edition, Pp, x 4 - 44 () 
London; Longmans^ Green and Co., 1922. Price 
16s. net. 


(1) This book is published in tho Beconstruotivc 
Technical Series, the aim of which is to diffuse tie 
new knowledge and enlarged technical skill gained 
during recent years and so make it available for tie 
practitioner of to-day, as a means towards greater 
all-round efficiency and increased competitive power 
in the world’s markets. The series is published 
under the editorship of G. W. de Tunzelman. Each 
volume is designed to serve a particular trade or 
vocation, the present volume dealing with steels 
from the engineer’s point of view and providing the 
information which the engineer should possess in 
order to enable him to understand the steels which 
he is using. Prof. W. C. Unwin has written the fore, 
word in which he compares modem requirements 
with those of the days of wrought iron. Tb 
developments in engineering practice during the 
last twenty years have resulted in the necessity for 
steels capable of performing higher duties than the 
older-fashioned plain carbon steels, and the require- 
ments of the automobile and aircraft industries in 
particular have created a demand for steels possess- 
ing high orders of mechanical properties. This 
demand for high-quality steels has led to extensive 
inspectiou and the compilation of many specifica- 
tions. The earlier specifications merely aimed at 
securing stipulated mechanical test results but the 
modern requirements must necessarily include 
correct chemical composition and correct heat tieat- 


ment. _ 

The purely metallurgical portions of the sutjwt 
are dealt with very briefly; for instance, st«l- 
making processes occupy fifteen pages, and tlus 
chapter seems a little unbalanced as more than five 
of these pages are devoted to the Bessemer prw 
which is of minor importance in connexion with tte 
type of steels mainly dealt with in the book. 

The casting and working of steel receive atten- 
tion, the solidification of molten steel in ingots being 
foUowed out in detail together with the nature 
the crystallisation which takes place and bear ig 
on the properties of the reculting metal. • 

particular importance for its bearing on t e iw 
tion of planes and sonea of weakness in the mg b 
which may become the centres of definite deW 
The effect of work, such as forging, the c J 
situated in different parts of the ingot an 
mechanical properties of the stwl is “ , of 
-The chapter devoted to the teat tre . 
steel occupies fifty pageBfc,the **t*''™“* ^ , 

diagram of the “"1 lei r<*eiv 

alloying elements on the tordening 
ing attention. Maas and \„rdeiied 

treatment and the engineering 
and tempered steels are receive cob- 

used for the mechanioal ^mg of s^l 
siderahle attention as it is propcrtio*- 

will finally be judged by its V* 

and from the engineers point of w of 

of composition, beat treatment, etc. 
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econdary ralue. Thft'.testa which have recently 
so important to the engineer, such as hard- 
" impact, alternating stress, and other tests are 
SLlt with and the mechanical properties of steel 
™ described, the definitions of the British 
SMKineering Standards Association for elastic limit 
Md yield point being used. A chapter is devoted 
to plain carbon steels in which the effect of varying 
srton high and low manganese, mass, etc. is des- 
cribed and followed by details of the mechanical 
roperties of certain steels of selected compositions. 

A ^arate chapter is devoted to the important 
subject of alloy steels, and in this a clasmfication is 
used based on the maximum stress obtainable with 
the steels. Steels with air-hardening properties are 
described in detail. Nickel-chrome steels receive 
most attention, but nickel, chrome-vanadium and 
“ stainless ” or high chromium steela are also 
described. 

Case-hardening is of considerable importance to 
the engineer, especially for the lighter forms of 
machinery, and the operation itself, the carburising 
mirtnres, the temperature necessary, the steels 
suitable, and the after-treatment of the case- 
harden^ parts receive attention. The influence of 
cold work on the mechanical properties of steel is 
of greater importance than is generally realised, 
and cold worked material, in the form of bright 
drawn bar, is largely nsed in the manufacture of 
comparatively unimportant parts, particularly 
those in automatic machines. The changes in 
mochanical properties produced by varying amounts 
of cold work and also by reheating to temperatures 
below the critical range, that is, in the operation of 
blueing, are illustrated by tables and curves. The 
concluding chapter dealswith tool steels, and in this 
chapter it appears that a disproportionate amount 
cf attention has been given to plain carbon tool 
steels and too little to self-hardening and high- 
speed steels. 

The book contains fourteen appendices, on such 
subjects as the influence of sharp corners and 
scratches on mechanical properties, Young’s 
modulus of elasticity, the properties of s^ls at 
high temperatures, various classes of machines for 
impact toting, determination of hardness ; and the 
last one consists of a bibliography of original papers 
on the hardness of metals. It is illustrated by a 
number of photomacrographs and photomicro- 
graphs showing crystalline structure of ingots, 
defects mot with in ingots and forgings, effect of 
heat treatment and similar subjects; it is a pity 
that among such an excellent series of photographs, 
a very poor hand-drawn representation of pearlite 
has been inserted. 

This book should prove to he very useful to 
engineers requiring a knowledge of the possibilities 
of modem steels and to metallurgists requiring 
defimte knowledge of the more recent methods of 
testing metals. The subject could have been treated 
from a somewhat broader point of view, as it must 
not be forgotten that the engineer has many 
requirements not covered by aircradt and anto- 
mobae specifications, wUch appear to constitute the 
Ohief interests of the author. 

(2) This third edition of Professor Desch’s well- 

ooTO book on metallography will be welcomed by 
in, in the subject because in it the most 

en™ ***** of recent investigations and refer- 

nes to recent puhUcations have been incorporated. 


The last edition appeared in 1913; since then the 
demands for the book have been met by a new 
impression of the second edition, published in 1918. 
The most important changes have been made in the 
chapters dealing with the physical properties of 
alloys, with corrosion and with the metallography 
of iron and steel. With reference to the physical 
properties of alloys, further information is added on 
hardness, a subject which has received considerable 
attention during the last few yea.-s. The subject of 
corrosion also receives further treatment, the work 
of the Corrosion Committee of the Institute of 
Metals being specially referred to. In the chapter 
on the metallography of iron and steel,’ the results 
of the study of the space lattices by the X-ray 
method have been added. The actual amount of new 
material in this edition is not great and its 
iircreased value is due to small additions and modifi- 
cations together with references to the latest work. 
There is probably no one with a better knowledge 
of the literature of the subject than the author, and 
his tables of alloy systems contained in the appendix 
of 24 pages are probably more frequently referred 
to by metailographera than any other published 
matter on the subject. C O. Banotsieb. 


Inoboanio Chemistbt. By T. Mabtim Lowbt. 
Pp. x-l-943. London; MacmSlan and Co., Ltd., 
\d2S. Price 28i. net. 

To everyone engaged in teaching senior students 
the appearance of a new book on advanced inorganic 
chemistry by an author of reputation is an event of 
very real interest. For in spite of all the develop- 
ments of chemical science inorganic chemistry must 
remain common ground to all chemists, and no 
chemical education can exclude the study up to a 
certain point. It is, however, becoming always 
more difhcult to fix the reasonable limits and to 
assort from the overwhelming mass of material such 
a body of facts as should be brought to the notice, 
and to a large extent be established in the memory, 
of tho student. There is also the difficulty of deciding 
how much of the general theory of chemistry, which 
in recent times it has been the growing habit to 
detach as “ physical chemistry,” should be elucidated 
in connexion with tho facts, processes and applica- 
tions of inorganic chemistry. There is here a great 
demand on the sense of proportion of the author 
and, be it added, on the consideration of his critics. 
Finally when tho selection has been made there 
remains the crowning task of presenting the 
material with the utmost lucidity, coherence, and 
interest attainsbie within the limits of a book of 
marketable price. 

Professor Lowry has evidently taken very great 
pains with his book, ho has secured valuable assist- 
ance from a number of highly competent authoritiea 
and he has achieved his task in rather less than a 
thousand well-written, well-printed, and well-illus- 
trated pages. As soon as the book appeared the 
present writer read the first 200 pages and has since 
devoted many short periods to sampling the rest. 
As the result ho is inclined to rate the hook very 
highly indeed, and— though he awaits tho experi- 
mental trial with students for a final judgment — ^to 
place it as a strong competitor for the first plaoe 
among all books that attempt tho same o^TOt, 
subject only to the price not proving prohibitive. 
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It k not easy to state fally the grounds on which 
r.tia judgment ia based, hut they are sMudy two; 
first that Dr. Lowry eiddbits what seems to be a 
very wise choke ol ssaters^ and secaadiy that M 
gives fta iaapressioai of having not sMreJy aaseamied 
it bat cf having exearoked « critical judgment u^n 
it and given to a great dead ai it the impress rf ^ 
own mind. It k iiievitshle that there should he tro 
d^te incidental to a lieoeaSary ownprcssion. W 
far ns the historical side k conoerned this is fully 
conmensated by the fact that it drove the au^r to 
puhlidi separately hk Hktorioal Introduction to 
Chomktry. a hook of high and endaring vdue. But 
the physkat chemistry of the present volunm is so 
compressed that much of it can only rank as a 
reminder <rf what must have been learned, under 
more degrees of freedom, elsewhero. One cm Sto 
also how the author has been under constraint in 
hk excellent handling of practical applications. But 
to got an idea cf what confronts the writo^f a 
text-book on inorganic chemistry ^ay comn^ fm 
example what you are to do with iron. ThiM of the 
advance of knowledge in thirty years I mat are 
you to say about its motallurgy— whs* about the 
various steels— are you to say that gamma iron 
differs from the alpha and beta forms in being con- 
structed on a face-centred cubic lattice-^nd if you 
do, are you to elucidate the statement P At every 
point facte that you would like every student to 
know stand in queues, waiting for adnrission, m no 
clearly rightful order of preoedenre. 

Profemor Lowry has adorned his book with a 
number of beautiful pictures of minerals. They wiU 
have the effect of stirring the memory and exmting 
a saUvary flow in those who have been nurtured and 
subsist on a less splendid mineral diet than is here 
portrayed. But to those who have not seen the 
Stogs at an in reality, what k really to got from 
thesTpictures? Perhaps Dr. Lowry will co^J^er 
the advisability of replacing in a futnre edition 
some at least by the beautiful microphotographs of 
Sir George Beilby’s recent book. 

Very few minor errors have been noticed and no 
really indictablo offences of commission or omission 
have obtruded themselves during this 
tioB. On the question of price it is to be hop^ that 
th® publishei* are competent 

Profewr Lowry’s hook may be put to the extended 

trial that it certainly deserves. 

Abthitb Smithbllb. 


BrnraAon zn nmxn 

By Dn. B ivusin. En. Liesboano. Second edaton, 
revised. Pp- 39- l>re>den and 
Theodor SteinkopH. 1922. Fnee, paper. Is. 2d. 
This pamphlet discusses the bearing of coUoid 

chemist^ upon the ‘Vth^totr^ 

living matter. The pamphlet L fire 

du<^ section cn diffusi^, 
different sections nndw tiie foUowing ; 

(2) Diffiuions with chemical exchanges, (3) Lime 
^Bcipitation in gelatin gels, (4) 
turos, (6) Cryst^li*®**®" m gek, and (9) Dusui^ 
W MsimiUtion, and membrance acUon The 
has, on the whole, treated the sublet 
"“terial k well tolectod. 
eness to the Utornture are given where 
It win undoubtedly prove » utofid and 
mmimary to aU those seriously intorested In the 

sulqeek DmiBAir ft. Naww. 


rtOTvwwTUT OS ItAnxoACvivn StrosTANons. Sy a. g_ 

ResuBAi. Pp. aii+173. towdo*; John Aturraj 
1922. Prim 6s. 

Dr. Bnss^ Ins “ Irtroduction toth, 

<%emi8try of Badtosetive Suhstonces ” in a seria 
of 12 chapters covering about 170 pages. It j, 
perhaps a sign of the way in whioli thk subject h, 
dev^ped that the presMit volume, instead of 
being a monograph, wMi detaited references to 
almost every paper that hsa been issued, takes oi 
toe famitiar form of an elementary te^book, and 
does not profess to do more than provide an intro, 
duetko to the study of the subjert. 

Dr. IUhs^I possesses in a special degree the tiro 
quahfeationa that are needed to make a success of 
such an enterprise, namely, a compete knowledg, 
of toe subject with which be has to deal and mu. 
siderahle experience in explaining scientifio 
phenomena to non-technical readers. In thii 
volume he has fulfilled in an excellent way the tast 
^ get before him, and, although the stndeat 
must look elsewhere for references to serve as si 
index to the original literature, he will, after 
mastering Dr. BnascU’a book, have obtained! 
knowledge of toe subject which is amply suSScieol 
for any chemkt who does not propose to undertali 

original work in this field. _ , 

* T. M. Lowai. 

PUBUCATIONS RECEIVED 

Thb Petroi-bfm akt) AiiUSP Indhstwes. By Jasm 
Kbwuev. Indrutrial Chemistry Series, edM 
by Dr. S. Bideal. Pp. 302. London: Bolfiere, 
Tindall ond Cox, 1922. Price 125. 6d. 
CalCtlLATIONS or QpaNTITATIV* ChEMCAL A!!1LY8II, 
By L. F. Hamuton ond S. G. Simpbon. Inler- 
national Chemical Series. Pirst edition. 
196. New York and London: McGra^nil 
Book Co., Inc., 1922. Price 10s. 
Documents and Tbeib Smentifio Examinatios 
Bv C. Aihswobth Mitchell. Pp. 215. Lonim: 
Charles Griffin and Co., Ltd., 1922. Fna 
10s. 6d. 

Kolloidchbmie, 1914 — 1922. By De. B. E. liiu 

OANO. Wissensehaftliche ForschungsbemUi 
Vol. VI. Pp. 100. Dresden ond icipiiJ' “ 
Steinkopff, 1922. Price, paper, 3 4s. 

Dm Methodbh sue Heestelldno Ko^mb 
L bsuNOEN Anoeoanischbb Btotte. By o 
The Svedbbm. Third edition, i P- ™ 
Dresden and Leipzig: Theodor StemkopH, 
Price 13s. 2d. 

The National Physical Laboeatom. Coim 
Besbaeches. Pp. 364. London. Ji- 
tionery Office, 1921. Price 30s. 

The Mindiu Laws or the Beiush ] 

Foebun Counteies. Vol. HI- ^ 
Qbhebal Pbikcibles Applicable to 
Atbica: 'The Tbansvaal. 

Beaowees Buraars. Pp. 400. Londo 
jSlationery Office, 1922. Priee 30s. ^ 

lEON Obb. Sumkaby or 

Pbbsent ANn PEOBPBonyB 


Peebent ANn fEOSTBonvE , Djjoiirt 

OF THE 'WtmLD. Imperial Mineral M 
Bu^n. London: S.M. 

1922. Pahy Vn.— PoBBOi* Amewca. ry 
Priee 4a. Fask VlH.-^omsaan Aau. 
Priee 2*. 6(1. 
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CHEMISTRY AT THE BRITISH ASSOCIATION : 

HULL, 1922 

Ai the ninetieth meeting of the British Association for the AdtxiTicement of Science, held in Hull 
(ram September 6 to 13, Prof. J. C. Irvine, P.R.S., Principal of St. Andrews University, delivered 
i}ie presidential address to Section B (Chemistry). The following abstract of this address was 
nrepared under the cmthor's supervision, and the succeeding abstracts are those of papers presented 
to the same meeting by workers in Principal Irvine’s laboratories. 


presidential address to 
SECTION B 

Ai\T 1 — sud Organisation of Research 

L ooking back on the Bixty-nine years 
which have elapsed since the British 
Association last met in HuU, it is 
svident that, in the interval, a revolution has 
token place in the public and official attitude 
towards scientific research. The change has 
some rapidly, but it was not spontaneous, 
fony years had to be spent in di^minating 
he idea that scientific research is a vital 
leeessity, and toward this end Presidents of 
he British Association have added the weight 
i their influence and eloquence. Although 
aany other factors have doubtless played a 
art in creating a research atmosphere in t his 
ountry, the work of the British Association 
as not been the least important. 

Scientists have been given the opportunities 
bey desired now that the State, acting through 
be Department of Scientific and Industrial 
lesearch, provides facilities for graduates to 
ike a part in advancing scientific knowledge, 
hemistry bulks largely in each of the research 
rganisations operative in this country, and 
le future of our subject is intimately connected 
ith their success or failure. We' are at the 
®nning of a new phase in research, which 
is become a umt in our national scheme of 
lucation, and chemists must not forget that 
consequence fresh responsibilities devolve 
^n them. By their owm efforts they must 
eWy what has been done. 

Ihe (^vemment spranta are awarded gener- 
® y and widely, and there is a rush to chemical 
^h m our Colleges, but no matter how 
oA enthusi a sm and ability of these young 
■porkers, they have to be trained, 
tr> inspired, u their research period 
is kinH*^*** advantage. Help of 

^^d can come only from the man of mature 
Binci-m ®*P®tienee, and the duties of such 
latilitir ^ tie light. He must possess 

y, must command the ready sympathy 


and understanding which enable him to enter 
into the beginner’s difficulties, and he must 
avoid the temptation to use the research student 
as a scientific labourer. 

Experience has shown that young research 
graduates require firm han dling , and that 
constant effort is necessary to secure that they 
work in a business-like manner, keep proper 
records, and avoid extravagance and waste. 
The fulfilment of these requirements absorte 
the main energies of the research supervisor, 
who is called upon to sacrifice his leisure and, in 
large measure, his own private research. Tlie 
success of the scheme wUl be imperilled if our 
Universities and Colleges fail to realise this 
and are unprepared to afford members of the 
professor or lecturer class, who join in the 
movement, relief from formal teaching and 
administrative duties. Otherwise, we shall 
have made the mistake of focussing unduly on 
the research apprentice to the neglect of the 
interests of the mature investigator. 

To secure these ends it is suggested that, in 
each institution, there should be a board or 
standing committee entrusted with the super- 
vision of research. The functions of such a body 
would be widely varied and would include : — 

1. The allocation of money voted specifically 
from university or college funds for research 
purposes. 

2. The power to recommend additions to the 
teaching staff in departments actively engaged 
in research. 

3. The recommendation of promotions on 
the basis of research endeavour. 

4. The supervision of regulations governing 
higher degrees. 

Aunong the more specific problems which 
would confront such a Board are : — 

1. The creation of research libraries where 
reference works can be consulted immediately. 

2. The provision of publication grants, so 
that wh«e no periodical literature is available, 
the work will not remain buried or ohsoure. 

3. The allocation of travel!^ grants to 
enable workers to visit libraries, to inspect 
manufacturing processes, and to attend meet- 
ings of the scientific societies. 
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Part II — Some Research Problenui in 
the Carbohydrates 

Cellitlose — Staboh — 

Twenty years ago, the first paper on the 
alkylation of sugars was given by Purdie and 
Irvine to the meeting of the British Association 
in Belfast. The principles then communicated 
have since proved of wide applicaticm in fur- 
nishing well-defined evidence of the structure 
of sugars and their derivatives, so that one by 
one the natural groups of carbohydrates have 
bem studied by this method. As a result, ideas 
regarding the constitution of these compounds 
have become more secure and more definite. 
Simple sugars, glucosides and disaccharides 
have all been brought imder review, and the 
results now submitted justify the application of 
structural formulae to cellulose, starch and 
in iilin . 

Cellulose 

{with W. S. Denham and E. L. Birst) 

The difficulties which stand in the way of 
ascribing a molecular constitution to cellulose 
are too numerous to mention, but the stability 
of the complex, coupled with its limited solu- 
l^ty and lack of volatility, are outstanding 
obstacles. Although it is obvious that real 
progress can come only as a result of patient 
and systematic research, and that impetuous 
theorising does infinite harm, many suggestions 
have nevertheless been put forward to represent 
the polysaccharide structurally. 

A necessary preliminary to speculation an the 
formula of cellulose is to ascertain if the i^gre- 
gate (C«HwO,)o is composed entirely of glucose 
units. Ihe required evidence has be^ obtained, 
as cotton cellulose has been converted into pure 
crystalline methylglucoside, the yield of which 
is 95 per cent, of the theoretical amount. 
Structures which are unrelated to glucose can 
therefore be disregarded and the various 
formulse for cellulose may be appropriately 
divided into three classes : — 

1. Constitutions modelled on that of the 
glucomdes, involving the addition of numerous 
glncoee residues by mutual condensation. 
Aocording to this view, cellulose consists of 
large molecules. 

2. The unit of cellulose may be regarded as 
a simple anhydro-glucose, CVHioOj, highly 
polymerised. 

3. The unit has been claimed to be a simple 
anhydro-n-saccharide (where n is a small 
multiple), polymerised in unknown numbers. 

In 1910 Ih. W. S. Denham succeeded in 
alkylating cellnlose and obtained a derivative 
containing 25 per cent, of methoxyl. This, 
on hydnmrsis, yielded a mixture of mjrthylated 
glucoses from which 2.3.6.-trimethyI glucose 
vras isolated. Dmiham's work thus gave the 
finA clear evidratce as to the linkage of part 
oT^e c^ulose molecule which must contain 
the unit ; — • 


CH O ..... X 

1 cIhoh 

? (^HOH , 

I— & 

cIh O Y 

cSa,OH 

His research left unexplained the nature of th 
residues X and Y, and the- investigation wai 
therefore, continued. In consultation tritl 
Dr. Denham, we find that the exhaustir 
methylation of the polysaccharide, when re 
peatrf twenty times, gives a product contaQ 
ing 43-0 per cent, of methoxyl in place o 
45'6 per cent, required for a trimethyl.derira 
tive. The carbon and hydrogen values ala 
agree with the formula (C,H,Oa(OMe),), and 
as the material preserved a fibrous structure 
there is little likelihood that profound molecnla 
alteration had taken j^ce. The trimethj 
cellulose was then submitted to simultaneon 
depolymerisation, hydrolysis, and conversio) 
of the scission products into the correspondiai 
methylglucosides. These were distill^ in i 
high vacuum, the total yield obtained bein) 
90 per cent, of the theoretical amount. Thi 
distilled material consisted of 2.3.6-trunethT 
methylglucoside and no trace of tetramelhy 
Tneihyt^ueoside watt present. 

On hydrolysis of the distilled glucoside, at 
89 per cent, yield of crystaUine 2.3.6.-trmietbj 
glucose was obtained showing [o]® -hlOb’ - 
-f67 0°. No isomeric trimethyl glucose m 
present : higher and lower methylaled glucose, 
were absent. The reactions involved in thi 
research are shown below, and considering thi 
nature of the operations involved the yield 
may be claimed to be quantitative. 


Cellulose 

Trimethyl cellulose 
2.3.6-Trimethyi methylglucoside 
2.3.6-TrunethyI glucose 


Yield S 


}y., 


Yield 8 


The scheme affords a proof that all the f 
residues in cellulose are identical in structw 
and have the hydroxyl groups 2,3, and 6 nnsuo 
stituted. To satisfy this conditiori and t< 
account for the formation of cellobiose, it i* 
necessary to include in the formula at least W 
glucose residues. This is fulfilled by “f 
structure II. 


-CH — — 

(]hoh 
c'hoh 
-Jh 

(ilH — O — CH.CHOH.CHOH.CH. CH CH.0> 

(Jh,OK I 


O- 
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jn terms of the above, 100 parts of cellulose 
^oold ^ o^obiose, and here 

difficulty is encountered that the yields of 
this dissccharide are extremely variable and 
rarely exceed 35 per cent. The highest claimed 
is of the order 66—60 per cent, and, in the mean- 
time, it is prudent to select a formula for 
cellulose which will give a result only slightly 
higher than this figure. Wo, therefore, propose 
the symmetrical tri-1.5-anhydro-glucoBe for 
the unit of cellulose on the ground that this 
gtructure would gpfve a 70 per cent, yield of 
cEjlobiose as the theoretical maximum. 


— O— in 


CHjOH 


-CH 

(koH 

Jhoh 

-ck 


CH . CHOH . CHOH . CH 

o m. 


Jh — O — CH . CHOH . CHOH . CH . CH . CH, OH 

I I 

CH,OH 1 O 


There is, however, an alternative method of 
coupling the glucose residues and this gives the 
rtructure shown below : — 


CH — C 

I (koH 
° J 

I CHOH 

Lkt 

I 


I 1 

■ CH. CHOH. CHOH. CH.CH.CH, OH 

! 

6 IV. 


CH — 0 — CH.CHOH.CHOH.CH.CH.CHjOH 
1 h, 0H I o 1 


should then be 2.3.4-trimethyl glucose of the 
amylme-oxide type. 

The formulae proposed by ToUens, Cross and 
Sevan, Bartelemy and Pictet are unsnitaMe 
for similar reasons. It is also possible to dispose 
of Karrer^s formula which is that of an anhydro-- 
cellobiose (termed “ cellosan ”) 


inOH 
(koH 
-ck 
(k — o- 

ckjOH 


-CH. CHOH. CHOH . CH.CHOH.CH, 
L o 1 vn. 


A compound possessing this structure would 
yield on methylation and hydrolysis: — 

1 molecnle of 2.3.5-trimethyl glucoee, 
and 1 molecule of 2.3.6-trimethyl glucose. 

Our experimental evidence is completely 
opposed to this view. 

An entirely different type of formula for 
cellulose has been proposed by Hess, who 
regards the polysaccharide as a complex 
glucoside. The feature common to all such 
glucosidio formulae is that the hydroxyl groups 
are not symmetrically distributed in the glucose 
residues. The simplest structure suggested by 
Hess would give, by our processes, five mole- 
cules of 2.3.5.6-tetramethyl glucose and one 
molecule of glucose, whilst his more elaborate 
molecules would produce these same com- 
pounds together with trimethyl glucose. The 
reactions of trimethyl cellulose exclude all 
formulae of this nature. 


Starch 


Taking into account the fact that it can yield 
only one disaccharide, we prefer Formula III. 
The essentiad properties of cellulose, so far as 
they are display^ in chemical reactions, are 
accounted for by both formulae. 

V^arious formulae which have been previously 
suggested for cellulose are excluded by the 
results now submitted. Selected examples 
are : — 


Green’s formula 
/CHOH 


CH- 

\ 


<CHOH 


— ck- 


-CH, 

-dHOH 


). 


V. 


Sitre a trimethyl cellulose and, or 
dlrieth^^-’ would_ be converted into 3.4' 

WOl 

( 


dL be converted into : 

type. 


/CHOH- 


-CH, 
O 

®aOH . CHOH^^ck 


k vx. 

/A 

j*® usually unsatisfactory m that the finad product 


{with John Macdonald) 

Turning to the problem of the constitution of 
starch, we encounter very much the same diffi- 
culties as have already been referred to imder 
the heading of cellulose. At the present time 
there is little tendency to r^ard starch as a 
highly complex glucoside in which a large 
number of hexose residues are mutually con- 
densed together, and the view prevails that the 
polysaccharide is derived from a comparatively 
simple anhj'dro-BUgar by profound polymerisa- 
tion. Attention may be focussed on three 
formulae based on such ideas. 

The unit of starch has been claimed to be : — 

1. d-glocosan (Pictet). 

2. anhydro-maltose (Karrer). 

3. triam 3 dose (Prii^sheim). 

It is possible to test these views by the methyl- 
ation method. When the polysaccharide is 
methylated repeatedly the reaction ceases when 
the methoxyl content is 37 per cent. Now, this 
value for methoxyl corresponds exactly with the 
theoretical amount calculated on the buis 
that one hexose residue has acquired three 
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methyl groups whilst four are shared by two 
glucose residaes. Ultimate analysis is edso in 
agreement with this view. Hydrolysis of the 
methylated starch has shown that this is not a 
fortuitous coincidence, and we thus obtain a 
direct due to the magnitude of the unit which 
goes to form the starch molecule. When 
digested with methyl alcohol containing 
hydrogen chloride, the methylated polysaccha- 
ride was converted into trimethyl methyl- 
gluoosideand dimethyl methylglucoside. These 
were separated by didillation in a high vacuum 
and thereafter hydrolysed to give the parent 
sugars. A totally unexpected result was en- 
oonntered in that the trimethyl glucose isolated 
proved to be the crystalline form in which the 
methyl groups occupy the 2.3.6-poaitions. 
One glucose-residue in starch must thus be 
substituted as shown in Formula I., and must 
have the linkage characteristic of cellulose. In 
order to accommodate the formation of maltose 
from starch, either one or two additional 
glucose residues must be present at X and Y in 
the unit, but before developing a formula which 
will fulfil the above conditions, an outline of 
the reactions involved may be given : — _ 


Starch 



1 

Methylated st«rch 

(OMe=36-2%) 


(13 g.) 

[ala 

Trimethyl 

4 

Dimethyl 

— ♦ 

De polymerised 

methyl- 

methyl- 

methylated 

ghiooside 

glucoeide 

starch 

(OMe=37%) 

1 

1 

[a]B -f so- 

2.3.^ Trimethyl Dimethyl 

ft g) 

riucose 

glucose 


<3 g.) 

(8 S ) 


\ 

/ 



The abov« constitutimi postulates that starch 
is derived entirely from the butylene-oxide 
form of glucose, and this we have shown experi. 
mentally to be the case. 

Two objections to the molecular unit proposed 
may be discussed. In the formation of maltose 
no more than one molecule of this disaecharide 
could be obtained from one unit. The 
maximum yield of the BUga^, without making 
allowance for any synthetical action of^ 
enzyme, would therefore be of the order 70 per 
cent. (74 per cent, calcnttted as maltose 
hydrate). ■ Another objection to the new strnc. 
ture is that the acetolysis of starch might result 
in molecular rupture in such a manner that 
ceUobiose would be produced. So fat, this 
disaccharide has not been encountered in the 
d^radation products of starch, a result which 
is not surprising in view of the uncertainW 
att^ding the isolation of ceUobiose. 

It is perhaps advisable to point out that the 
experimental results now presented demand the 
rejection of various formulte for starch proposed 
from time to time by Karrer. H is structures 
are based on a diamylose (anhydro-maltose), 
two formuljB for which have been put forward, 
differing in the position of the anhydro-ring. 
The unit he prefers at present is : — 

CH — — — 0 

i i 

I CHOH I 

? Jhoh i 

! (jn I 

CH0H I 

Jh,— O — CH . CHOH . CHOH . CH . CHOH . CH, 


2.3.6.6-Tetrametbyl glucose 

It wiU he seen that the removal of trimethyl 
glucose and dimethyl glucose in the molecular 
ratio of 1:2 is effected without alteration in 
the eom'position of any methylated starch 
which survives hydrolysis. 

Four different structures may be built up to 
accommodate the formation of maltose and 
the results afforded by methylation. These 
possible formulse difier in an important respect 
in that maltose may be obtained in two ways 
from one of the structures, and in only one way 
from each of the others. Pending the comple- 
tion of further work on this subiect, we prefer 
the Formula VIII. : — 

O 


CH — O— CH, .CHOH.CH.CHOH.CHOH.CH 

i {^OH j 

inoH vni I 

i. I 

(Ih — O — CH.CHOH.CHOH.CK.CHOH .CH, 



and it is clear that the only trimethyl glucose to 
which such a structure could give rise is the 
2.3.5-lorm described by Irvine and Oldham. 
No trace of 'this compound was detected by us 
and, moreover, the 2.3.6-variety of trimethy 
glucose actxially obtained cannot possibly he 
accommodated by Karrer’s formu^. F™ 
similar reasons, it can no longer be maiutamea 
that starch is an aggregate of /J-glucosai 
residues. 

ImniN 


{yrith Ettie S. Steele, O. McOwan, and 
M. /. Shannon) 

Tniilin is derived from fructose and, rot^ 
■ecently, there was no reason to doubt tha 
larent hexose was the well-known 
;orm of the ketose. This view is no ° 8, 
tenable as, although inulin itself J®! .y 
lormal form of fructose on hydrolysis, trm ^ 
inulin is converted into a 
cnethyl fructose. In similar manner, ^ 
inulin gives a dextro-rotatory dimethyl , jj 
Elach of these alkylated ketoses was pro ^ ^ 


constituent of sucrose. 
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Xhis resalt places inulm in a positica which 
jg niiiqne, and the evidence is conclusive that 
the polysaccharide is entirdy composed of 
Y-fructose residues, each of which retains three 
hyioscyl groupa One important point left 
unsettled in previous papers on this subject 
yfai whether the trimethyl 7-fmcto8e obtained 
fjom trimethjd inulin is a single chemical 
substance or a mixture of isomerides. The 
experimental difficulties in the way are formid- 
able, as methylated fructoses of the 7-typo 
are liquids and gpve no crystalline derivatives. 
By the following method, however, it has been 
established that only one form of trimeth^ 
fructose is produced from inulin. 

Trimethyl inulin was digested with methyl 
alcohol containing hydrogen chloride under con- 
ditions which effected (o) depoljunerisation, (6) 
hydrolysis, (c) condensation, to give trimethyl 
methyUructoside. The product was distilled 
in a high vacuum and fractions were abstracted 
at frequent intervals while the boiling point 
remained constant. All the fractions showed 
the same refractive index and specific rotation. 
Moreover, the speed of hydrolysis of the fructo- 
side was in each case the same, and in each 
experiment the trimethyl fructose then formed 
showed identical physical constants. Of greater 
importance is the fact that all the specimens 
of trimethyl methyUructoside reacted in the 
same way when dis^lved in acetone containing 
hydrogen chloride. Under these conditions, 
trimethyl fructosemonoacetone was formed, and 
here again the speed of the reaction showed 
no difference in any of the specimens. 

There can bo no doubt, therefore, that inulin 
is an aggregate of anhydro-7-fructose residues 
and that each of the units is identical. As the 
exact structure of the methylated fructoses of 
the 7-type is not yet determined with certainty 
it is premature to speculate on the matmer in 
which these residues are united, but the subject 
is engaging our attention. 

• • ♦ 

Looking at the position which has been 
Inched, it may be said that the polysaccharides, 
like many other fields of research, are after all 
not so complicated as they appeared when 
^*"0® afar. The close relationship now 
established between cellulose and starch, starch 
and lactose, inulin and sucrose wiU, it is hoped, 
Piay a part in bringing within the range of exact 
experiment the structural study of all types of 
natural compounds related to the simple sugars. 


A New Type of Nitrogenous Sugar 
Derivative 

By A Prydm 

his studies 6 f the action of sodiun 
aDnlioS u”** “mides of a-hydroxy acids, Weermar 
acids reaction to the amides of simple hexonu 
Wt proved to be th 

degrading hexoses t 
• -in tne present oommunicstion tb« resnlt 
b2 


of applying this degradation method to a fnlly 
methylated hexose are giren. The inTestigation 
waa originaUy undertaken in the hope that a 
propylene-oxide form, of a methylated arabinose 
would be obtained in place of the normal butyiene- 
oxide type, or alternatively that the intermediate 
compounds would be isolated and thus elucidate 
the course of the reaction as applied to the sugar 
group. 

Tetramethylglucose was oxidised to tetramethyl- 
gluconic acid, which was isolated as its internal 
lactone. The lactone, dissolved in absolute alcohol, 
was treated with dry ammonia and the amide was 
isolated in a crystalline condition. Evidence is 
available to show that this compound does not 
possess the structure of a true acid amide, but 
exists in the form of an aminolactone. On sub- 
jecting the amide to the action of cold alkaline 
hypochlorite a crystalline body of the composition 
of the intermediate isocyanate was obtained and 
from its behaviour the constitution of an internal 
urethane has been assigned to it. The reaction 
proceeds as follows : — 


1 ^OH 
CHOCH, 

CONH, 

N = C = 0 

I 

CTOCH, 

CHOCH, 

CHOCH, 

CHOCH, 

NH 

<!;hoch, 

CHOCH, 

CHOCH.'^CH 


. 1 

1 

1 



CH 

CHOH 

CHOH 

0 



Tlie formation of this intermediate urethane 
aifords striking evidence of the stabilising effect 
of methyl groups in the sugar chain. It is also 
interesting in showing the conversion of a carbo* 
hydrate into a derivative in which nitrogen is 
present in a stable cyclic substituent. 


The Preparation and Constitution of 
Synthetic Fats containing a Carbohydrate 
Chain 

By Helen Simpeon Gilch^et 

The products obtained when a carbohydrate 
chain is coupled with the unsaturated groups 
characteristic of natural fats have been studied 
with the object of establishing the constitution of 
the synthetic fats thus formed. 

As shown by Lapworth and Pearson, a-methyl- 
glucosidc and mannitol both combine, on heating in 
the presence of sodium ethoxide, with the oieyl 
residues of olive oil, thereby liberating glycerol. 
The present research has proved that a mono-oleate 
is initially formed in the first case, whilst in the 
second two oleyl groups enter the hexitol chain. 
This condensation is immediately followed by 
internal dehydration, the carbohydrate chain in 
each case losing one molecule of water, and the 
fatty residues remaining intact. 

Anhydro-methylglucosido mono-oleate and man- 
nitan di-oleate are definite chemical individuals. 
On metbylation they yield monomethyl derivatives, 
which are unstable in the high vacuum of the 
Gaede pump. On being heated with acid alcohol, 
these methylated compounds both give methyl 
oleate, together with an alkylated sugar derivative. 
In both cases the anhydro-ring in the molecule 
persists during hydrolysis and thus a passage is 
opened into the series of anhydro-sugar derivatives 
and alcohols. 
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S^c^UAation of tbe hImto cleATago products 
coxiAjrmB the views alresdj regarding the 

me<^aniBJ]i of the. reactions diacnsaed, and complete 
structural formula are assigned to the orig^al 
** methyl^ucoside ” and mannitol ** fata. 


H — (!»— OMe 

H— (li— OH 
I 

H 


O 


R 


H- 

H— d— O — CO. 


(CH,),.CH : CH.(CH,),.CH, 
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‘ Methylglucotide Fat." 


CH,.(CH,)..CH:CH.(CH,),.CO.O— A-H O 

).0— d— H 


CH;.(C^),.CH ! CH.{CH,),.CO. 




“ Mannitol Fat." 


H— A— OH 
AhjOH 


THE SIGNIFICANCE OF CRYSTAL 
STRUCTURE* 

sm WILUAM BRAGG 

A CRYSTAL can bo conaideied as built 
up by the repetition througb space of 
a umt of pattern. The unit preeerres 
throughout its internal character, its orienta- 
tion, and its relations to neighbouring units. 
There is a minimum value for the volume of 
the umt, and its form is definite ; but its 
boundaries may be chosen in dififeient -wtijB. 
For instance the smallest portion of a ciystal 
of rock salt which fulfils the definition of a 
unit is a cube whose edge is 6-62 Angstrom 
umts : and its earners may coincide either with 
chlorine atoms or with sodium atoms, ^^e 
may call such a unit the “ciystal unit.” 

The ciystal unit contains every kind of 
atew or bond, eve^ feature, and every property 
which the crystal possesses os a whole, li 
we investigate the physical properties of the 
crystal we investigate the physical properties 
of the umt. If wo can discover the number 
and the arrangemeut of the atoms wit hin the 
unH wo may hope to discover also the part 
which each atom plays in fanning the char- 
acteristics of the whole. The methods of 
X-ray analysiB tell ns very readily the number 
of atmns in the umt, and are throwing more 
and more light on their ammgement, 

^Diis mode of progress has its imalogies 
in tile history of physics and ohemistiy. Some 


of tite properties which suhstanoes possess 
also possessed by the indiridval atoms or 
molecuKs of which th^ are composed. i 
tlto main ti» properties ate those which 
diq^yed when l£e substance is gaseous » 
hqnid: when, in fact, its atimiB <nr molecules 
are not linked togetiier into crystalline form 
Progiees has followed on the «&ooveiy of thj 
constitution of the smaUeet pwtion of the 
substance, mcdecule or even atom, which dij. 
plays in full the properties lefened to. ^ 
far as possible the part played by each atom 
in the molecule is then Irid bare. The further 
this analysis is carried, the more does it become 
possible to ctmy out the reverse laocess, and 
to design, or it may be to constmot, a substance 
having any desirM oharacteristic. 

The geimra] limitation to the properties of 
gases or liquids is really severe. We remove 
it when, by the aid of X-ray analysis, we 
e xamine the structure of the crystal unit 
because ^ unit displays all the properties 
of the solid. A crystal has elasticities, therms! 
expansions, thermri and electric conductivities 
dielectric capacities, optical activities, and sli 
these not only as scidars but as vectors. Quartz, 
to take a simple instance, has many properties 
as a crystal : all of them are displayed also 
by the crystal unit of quartz, that is by three 
molecules of SiO, arranged in a particular 
way. They are not characteristic of the 
separate molecule of SiO„ still leas of the 
separate atoms of silicon or oxygen. When 
we know the exact arrangement of the nine 
atoms in the nnit, we can apply all that ve 
know about quartz to this sm^ group, la 
this way a wide field of research opens out, in 
which the crye^ unit plays a part like that 
of the molecule in other fields, and the magnitude 
of the results may be just as great. 

So far as X-ray analysiB of the crystal unit 
has progressed in the few years since its incep- 
tion, it has followed the natural course. Some 
property of the whole substance is considered 
as capable of explanation by what is to be 
found within the unit. The first property 
to bo treated in this way was that of form or 
symmetry, one of the most striking of crystal 
characterises. In fact many ot the first 
determinations of crystal structure ^eie made 
by the aid of the priuciplea of symmetry 
with a very little, but very necessary, assistance 
from the X-ray analysis. In the case of 
rock salt, for example, the symmetry is that 
of a cube, and of the highest class of cubic 
symmet^, so that, as soon as the analysis 
had asi^ned four molecules to the crystal 
unit, and had shown also certain differences 
in the spectra of the isomoiphons substano^ 
Nad and KCl, the structure was determinea 
completely. Even wih more complicated struc- 
tores, oonBiderstions of symmetry are of 
assistance, for they limit the number of 
oonfigniations. luny instances are to be fo^ 
alrec^ ia the short hist^ of X-ray analysis- 
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lOtey-of' tile cryMal is con* 

_ _ba9 also to tiw unit, and 

at saino tiia6 the number of atoms 
or of molecidlSB fin the*'nmt is known, very 
jjiteresting dedueti*«« may be made concerning 
syndnetriei^ of the atoms or moleonks 
theiflselv«. We may take a simple example 
from an organic’ crystal. Naphthalene belongs 
to the' monocUnic prismatic class, that is to 
gay it has an axis of digonal symmetry and 
a plane of symmetry at right an^es to it. 
ffiere are' two molecules in the unit. If the 
molecule had no symmetry of its own, the 
gymmetry of the unit could not be achieved 
by the use of two molecules only ; four would 
be required. Wo might imagine ourselves 
constructing the crystal with reference to a 
given axis and a given plane of reflection 
perpendicular thereto. We place one molecule 
^ position, and a second so that it is the reflec- 
tion of the first : then we turn the pair about 
the axis through 180° and so find the positions 
of the third and fourth molecules. Since only 
two molecules are required, not four, we con- 
clude that the naphthidene molecule has already 
a degree of B3nnmetry. If it has a plane or 
centre of symmetry, the latter of the two 
operations described is sufficient ; the former, 
if it has a centre at symmetry, or a digonal 
axis. In mathematical terms, if the molraule 
has symmetry represented by [(®,y, *,) (x, -y, 2,)] 
t.e., a plane of reflection, the digonal rotetion 
adds [(-®, y, -2,) (-X, -y, -2,)] ; if it possesses a 
centre of symmetry as represented by [(*, y, 2,) 
(-2, -y, -2,)] or chgonal symmetry [(®, y, 2,) 
(-2, y,»-2)], then reflection adds [(2, -y, 2,) 
(-2, -y, -2,)]. The result is always the four- 
point symmetry of the monocliiuo prismatic 
class, as alrea^ described. 

It seems almost certain that we can go 
farther than this and say that the naphthalene 
molecule has no mcme synunetry than is re- 
quired for the construction of the unit ; it 
has eilAer a plane of symmetry, or a digonal 
axis, or a centre of symmetry and no more. 
Mr. Shearer, who has been investigating these 
questions, conoludesthat we can laydown, at least 
provisionally, the two foUowing principles : — 

(1) Any symmetry in the molecule itself is 
reproduce in the crystal. 

(2) The number of molecules in the elemen- 
tary lattice is atways the minimum number 

to give the fnU symmetry to the 

It follows that tire symmetry of the crystal 
cto never be less smd will in general be greater 
the symmetry of the molecule. 

p»e replaicement of a hydrogen atom by a 
hydroxyl-jponp destroys au the symme^ of 
we naphthalras molecule: because the X-ray 
shows that it ta^es four molecules to 
J^ethe crystal unit at either a- or ^-naphtiiol. 
^ tlw other lumd, aoenaiflithene hu as much, 
*boagh oonoeivab^ not tin symmetry 

« naphthalene. There an four in 


the umt ceD which is rhmnbic bipyianddsl 
or, in other words, which can be obtained ftoai 
a totally nnsyiumetrical molecule by reflecting 
across all three of a set of rectangular co- 
ordinate planes, as represented by [(x, y, 2.) 
(x, y.-2.) x, -y,2,) (-x, y,2,) (x, -y, -z,) {-x,y,-2,) 
(- 2 . -y, 2,) (-X, -y, -z,)J, an eight-point system. 
The molecule of acenaphthene has, lilr« that of 
naphthalene, a two-fold symmetry of some kind. 

The crystal unit of benzene itself attains the 
same a3rmmetry by the use of two mcflecules 
only : the molecule itself has a four-fold 
symmetry, it might be itself manoclinic pris- 
matic in form, [(x, y, z,) (x, -y, z,) (-x, y, -z,) 
(-2, -y, -2,)] or rhombic pyramidal [{x, y, z) 
(2, y, -2,) (-2, y, z,) (-X, y, -z,)]. It has, in 
the crystal, no tngonal or hexagonal symmetry 
as might be suggested by the usual graphic 
formula. 

Quartz has a sixfold symmetry which can 
be represented in cylindrical co-ordinates by 
[{’'• 2) (r, 0 +irjQ, -z) (r, fl+Tr/3, z,) (r, 8 -\-Trj 2 -z, 

(2, 6 + 27r/3, z,) (r, 0 + Stt/C, -z,)]. Thr^ mole- 
cules make up the crystal unit : and it is the 
threefold repetition of the molecule about the 
axis which introduces the 3 as a factor. Each 
molecule itself has digonal symmetry and no 
more : this symmetry is necessarily found in 
the crystal and gives the three digonal axes. 

All these considerations are based on the 
principles of symmetry, which concern them- 
selves with the angular dimensions of the 
crystal unit. With the examination of the 
linear dimension we enter another field of 
inquiry. The main lines were laid down by 
my son, W. L. Bragg, in a JViday Evening 
Discourse at the Royal Institution and sub- 
sequently in the Philosophical Magazine (August, 
1920). It appears that to every atom may 
be assigned one or more radii of combination : 
so that when two atoms are neighbours in the 
construction of the crystal unit the distance 
apart of the centres is given by the sum of the 
two appropriate radii. An atom may possess 
more than one radius, according to the nature 
of the combination : but the number of such 
radii is so limited that the conception is most 
useful. In the case of the alkali halides, for 
example, each atom can be given a definite 
radins of combination, with consistent results. 
But if the nature of the combination is varied, 
so may be the radius. A simple example 
is that of calcium in the metal and calcium in 
calcium fluoride : it is necessary to assign a 
larger value to the radins of combination of 
calcium in the former case than in the latter. 

Even the rule that, if an atom is surrounded 
by a number of like neighbours, it must be 
at the same distance fivm all of them, is 
sufficient at times to assist in the solatirm rrf a 
crystal structure. For example, in the case 
of ice, it is certain, a priori, tiiat eitiier an 
oxygen atom is surrounded by tight hydrogen 
atoms at equal distances from it, am a h3fdrcig«i 
atom by four oxygen atoms, or tikwe is a aix> 
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tO'thrae anrangen^ebt, 6r a four-to-twb : and 
it la quickly found tliat the last is the only 
solution possible. Consequ«itly every oxygen 
atom is at* the centre oi gravity of its four 
oxygen neighbours, from each of 'which it is 
separated by a hydrogen atom. This defines 
the structure, .except 'that there are two alter- 
natives, corresponding to the two alternative 
forms of close packing, hexagonal and cubic. 
The former is usual in the case of ice, but 
apparently the latter has been observed. 

Other properties of the ciystal have also 
been examined : Bom, Lande, and others 
have considered the elasticity of the crystal 
in reference 'to the unit, especially in the case 
of polar crystals, such as rock salt. Older 
measurements of the physical properties of 
cr 3 rstals are applicable now that the structure 
of the unit can be examined : but the whole 
field is barely touched as yet. Backhurst, 
-B'ho has investigated the effect of temperature, 
up to 000° C., on the reflecting powers of crystals 
has obtained some very interesting results, 
incidentally, on their behaviour during expan- 
sion. A cubic cr 3 ^tal expands uniformly in 
all directions of course ; but the examination of 
the expansion of the crystal unit in various 
directions must give important results. For 
example, Backhurst finds that the expansion 
of graphite along the axis is very great ; whilst 
across the axis it is small, perhaps no more 
than in the case of diamond. In the sapphire 
the effect of temperature upon the intensities 
shows that the relative arrangement of the 
molecules changes : the two aluminium atoms 
keep apparently at the same distance, 2'7 A.U., 
• from each other — ^they are in a sense in contact 
— ^whilst the other atoms move ■with respect 
to them. A very interesting line of research 
opens up in this way. 

Very little, indeed, has been done ■with respect 
to optical properties. Astbury has been exam- 
ining the structure of tartaric acid : he finds 
that there are two molecules in the unit cell, 
and as the latter possesses twofold symmetry 
only, the molecule has no symmetry at all, 
as might be expected. 

When a model is constructed in accordance 
■with the indications of the X-ray analysis, it 
shows two spirals in each molecule. One of 
them lies in the carbon atoms at the core of 
the molecule and might be expected to persist 
in solution. It implies an optical acti'vity 
peculiar to the molecule. The other spiral lies 
in the hydroxyl groups : it is due to the 
crystalline structure, and would disappear in a 
dilute solution in which the molecides have 
become totally independent. Lowry has jne- 
dicted the existence of two terms in the 
expression of the optical acti'vity of tartaric 
acid ; the X-ray anmysis suggests their origin. 

In this shcat account it has been possible 
to desc^be, no more than briefly, the beginninga 
of what ■«& may hqjie will be a great ^velop- 
menk of scienti]^ research. 


THE CHEMIST’S P*XRT 
IN THERAPEUTIC PROGRESS 

SIR WiULlAM POPE 

T he daily Press has lately given a good 
deal of attention to a new chemical 
material which is supposed to be an 
absolute specific in oases of sleeping sickness ■ 
this interest is well deserved, but it is not clear 
that sound views on the subject are being placed 
before the public. It appears that a substance 
described as “ Baeyer 205 ” has been found more 
useful than any previously known as a cure for 
sleeping sickness (c/. J., 1922, 21Sb); as it is 
very probable that many substances can be 
made which will effect this cure, no reason 
exists for doubting the justice of the claim. 

So much importance is attturhed to the ques- 
tion that it has been thought necessary to send 
a deputation of Glerman experts to British 
Central Africa to test the efficacy of their 
product and to prove its value. It is probable, 
and indeed greatly to be hoped, that they w-ill 
succeed. The composition and method of 
manufacture of the substance are, of course, 
kept secret so that Germany may be enabled 
to sell it, at a profit, to the British Government, 
We are further informed by The Times of 
August 25 that the Baeyer works has provided 
material for use in the Belgian Congo against 
malaria and the various coast fevers. We ate 
also told that at the meeting of the “ Asso- 
ciation of Tropical Diseases,” held at Hamburg, 
the statement was made that “Baeyer 205” 
is the key to tropical Africa, and consequently 
to all the colonies, and that the German Govern- 
ment must “ be required to safeguard this 
discovery for Germany ; its value is such that 
any pri^ege of a share in it granted to other 
nations must be made conditional upon the 
restoration to Germany of her colonial empire.” 

It may be stated at once that no vast effort 
on the part of any scientific genius is required 
to produce a curefor sleeping sickness, or, indeed, 
of malaria, coast disea^, leprosy and many 
other maladies which make colonisation difficult. 
Ihiring centuries past a certain number of 
diseases have led to such extreme suffering and 
have proved so resistant to treatment that ^ 
exaggerated views have been formed concerning 
the difficulty of finding a radical cure or an 
infallible preventive. The more mysterious 
is a disease in its nature and in its mode of 
attack, and the more horrible it proves in 
effects, the more prone is the mind, by a simple 
psychological process, to attach difficulty to the 
problem of finding a cure or a prophylactic. 
Not many years ago one of the foremost o 
English physiologists remarked to me that .he 
conceived two eventualities whioh would Jp® J 
him in. committing suicide : if he ■were suffermg 
from cancer or £rom syphilis. He 
his opinkm witij regard to cancer, a 
whidi -we do not yet understand, but be 
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for desperation. 

As a result of scientific work of the very 
highest order of excellence we now know the 
nature of syphilis ; this disease is due to the 
piesenoe of a minute organism, the Spirodieeta 
naUida, in the blood stream, and kinematograph 
exhibitions have been given showing the 
organism at work. The natiue of the disease 
once established no great soientiflo genius was 
required for the production of a cure ; a com- 
paratively simple routine method is available 
for discovering a cure for syphilis and for those 
jjjany diseases of allied character — malaria, 
coast diseases, leprosy — which make colonisation 
difficult. This efiicient method of attacking 
the problem has been applied by the (Jermans ; 
it consists in studying the toxic effects of all 
likely chemical substances on the lower organ- 
isms which may cause disease by establishing 
themsrfves in the blood stream. Ehrlich foimd 
that substance numbered 606 is more toxic 
to the organism of syphilis than it is to its 
human host ; substance 606 then at once took 
precedence of all other means of treatment and 
established itself as the first definite cure for 
syphilis. Similarly it was found that injections 
with trypan-blue cure piroplasmosis or red- 
water, which had long been recognised as the 
scourge of all the great cattle-raising areas of 
the world. In the same way, if iSeyer 205 
destroys the trypanosome before it lolls the 
patient it will cure sleeping sickness. 

If we have any faith in the methods of science 
and repose any confidence in the direct and 
logical conclusions drawn from experimental 
results wo must believe that each disease of 
this particular psmasitic class — syphilis, malaria, 
sleeping sickness, leprosy, etc.— can be cured 
by one application of some one of the myriads 
of chemical substances which can now be made. 
Up bemg the case it seems shameful that 
country, with its great overseas responsi- 
bihties, should be content to allow Germany, 
with no colonies, to carry out the simple pro- 
gramme of invs^igation which leads to the 
discovery of infallible curative agents for 
tropical diseases which sue otherwise fatal. 

The National Medical Research Council is 
well organised for studying the properties of 
py particular drug which may be brought to 
its notice, but something more than a medical 
or pharmacological organisation is needed for 
the efficient working-out of the problems pre- 
. The Government requires a council 
0 chei^te capable of drawing up a programme 
the preparation of series of 
. **i. hompounds which may be expected to be 
lower organisms productive 
this particular large class of disesmes ; with 
promptly making these compounds, 
faoihtiee already in existence for 
wmij* ? therapeutio action, our country 
ttiA T^okly take precedence of Germany in 
•uscovety of onrative methods, and would 


make impossible the ridiculous claims recmitly 
put forward at the Hamburg meeting 'referred 
to a^TO. The fact that an “ Association 
Itopical Medicine ” exists in Germany, with 
the mam objects of curing diseases which do 
not occur in German territory, and of drawiiw 
a commercial profit by treating those diseases 
in the territories of Britain and her Allies, is 
ample condemnation of our method of coping 
with tat)pical problems. 

Clearly, what is required is the establishment 
of an advisory council of chemists to the 
Government to confer, to draw up a programme, 
ai 44 to see that it is carried out ; the supply of 
the necessary research materials to the National 
Medical Research Council would thus be 
assured. As has often been pointed out before, 
such an advisory council would render ines- 
timable service in connexion with the appli- 
cations of chemical science and technology to 
many branches of national activity. 


MEETINGS OF OTHER SOCIETIES 

INSTITUTION OF RUBBER INDUSTRY 

At the meeting held in the Engineers’ Club, 
London, on September 4, Mr, P, Kaye read a paper 
on ** Rubber Latex in Paper-Making,” 

Rubber latex is a limpid liquid which contains 
30 to 36 per cent, of rubber and is miscible with 
water in aU proportions. Ammonia is an efficient 
preserrative, the cost being from lid. to 2d. per 
gallon of latex, and material thus preserved is sell- 
ing in London at 4s. 3d. per gallon. The cost of 
breaking down the coagulated rubber used for com- 
pounding may be from £7 to £8 per ton, and this 
can be set against the increased frei^tage on 
rubber imported in the form of latex. 

The method of using rubber latex in paper- 
making is comparativeily simple, the essential con- 
dition being extensive dilution of the latex before 
addition to the beaten pulp, so that the latex 
quickly penetrates and becomes intimately asso- 
ciated with every particle of the beaten fibre. 
After thorough mixing with the pulp the rubber is 
thrown out on the fibre by suitable coagulative 
agents, such as magnesium sulphate or acetic acid. 
Alum is found, however, in most cases to be 
effective, used exactly as in ordinary paper-making 
processes. If the paper has to be tub-sized alum 
can be used as the coagulative agent, and if the 
paper is machine-sized the latex may be added 
before or after the size and alum, provided that 
sufficient alum is added to throw out the size and 
rubber completely. 

Rubber latex has some specific effect upon the 
fibres in the beating engine and upon the rate of 
hydration of the fibres. Fibres in paper made 
with small or large amounts of rubber latex are 
often closer and more uniform in texture than a 
paper made of the same fibre without rubber latex. 
Paper can be considerably improved by adding such 
small amounts of latex as will give a rubber content 
of 0*1, 0'2, and 0*5 per cent., and vegetable, animal, 
and even mineral fibres, such as asbestos, may be 
used in paper containing rubber latex. New quali- 
ties of paper can be made, and if la^er propor^ons 
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■of xnbbw are introdaoed it will be quite poniUe t4 
make leather Bubetitntes and UnoleiuD substitntae on 
W papaf- twaking machine. Bsperimenti show ^at 
all kbids of stock — ^paper, boai^ leather and lino* 
^nm sobstitates — can be dyed daring the process of 
manofactare in the beating engine, as rubber in 
the latex form takes np the dye quite as freely as 
the fibre, so that a great variety of effects can be 
produced. 

INSTITUTION OF CHEMICAL ENGINEERS 

At the twelfth meeting of the Provisional Com- 
mittee, held on August 2, Sir Arthur Duckham 
presiding, it was reported by the solicitor that the 
re^^istration of the Institution by the Board of 
Trade was still delayed. 

The suggestions of the Institute of Chemistry 
were agreed to, via., that the definition of Chemical 
Engineering Aould bo omitted, and that a cla^ 
should ho inserted stating that the Institution 
daims no right to prescribe courses of study or 
to hold examinations whereby qualifications, or 
authority to practice or to use any distinctive title, 
can or may be conferred in respect of the practice 
as such of analytical or technical chemists (other 
than chemical engineers) or of teachers of 
chemistry. 

The Committee was unanimously opposed to 
changing the title of the Institution. 

A balance-sheet and revenue account were sub- 
mitted by the hon. treasurer, showing a surplus 
balance of £225 fis. 8d. 

Ihe hon. secretary reported that over IW com- 
pleted application forms for membership had 
already faem received. It was agreed that the 
question of membership must bo held in abeyance 
until negotiations with the Board of Tr^e were 
completed, which it was hop^ would bo in about 
six weeks’ time. 
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Messrs. Mmpn. Croesman A Paulin, Ltd. . . . . 

Messrs. MArnipp , Thompson A Beenbed, Ltd. . . 
C. Q. Matthews, Esq. 
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Messrs. J. A 3. Mortoon 
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Msssra. Peter Walker A Sou. Ltd. 
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Mcests. The Wenlock Brewc^ Ca, Ltd. . 


CORRESPONDENCE 

PASTEUB COMMEMORATION FUND 

8i», — I . have to inform you that a »um of 
£848 14». fid. has been subscribed to the above 
fund, and you will find appended a lirt of the sub- 
BCribers. 'Riis amount is in addition to sums 
wbicb had previously been sent to France in re- 
sponse to earlier and direct appeals. 

In accordance with a resOintion passed at a 
recent meeting of the Fasteur Commemoration 
Coasmittee, presided over by Sir Charles 
Sherrington, a draft for the above amonnt is being 
forwarded to Monsieur H4nng, the General 
Treasurer, with an intimation that should the 
amount prove more than the French Committee 
desires to expend upon the monument, tbe excess 
should bo devoted to some other form of permanent 
memorial of Pasteur in the University of Stras- 
bourg. 

On behalf of the Committee, I desire to take this 
opportnnity of thanking you for your amistanoe. — 
f amt Sir, etc., 

A. CHtaroN Chafiur, 


Mwn Wblttmul a On. 

Owan WIghtmup, Esq. • » 

W. B. WilsoD. E^. 
to B. Almnwi WrigM 

Bobexi Younger A Co., JA4 

Wm. Younger A Co., Lt4. (Abbey and Holyrood 
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SCIENTIFIC INSTRUMENTS: THEIR CON- 
STRUCTION AND APPLICATION 

Six, — Science, in the minds of many, is a 
issue in the business of life — something that re > 
live industry can very well get along without, 
such the mention of a scientific instrument me 
draws attention to something considered 
tial to material prosperity and national exp» ; 
For this reason I am sorry that the Ins i “ 
Physics has chosen such a title as .u,,. 

Scientific Instruments ” for its proposed P 
tion. I do not dispute the fact that its , 
is to describe instruments that have b«n e 
by scientific research and perfected oy.* I 
nation of the value of scientific ’j^tsih 

believe that, althon^ the publication ^ 
will help science to make fresh d^”'’l“’Jj„cati« 
obiect of the new publication ^uld 
-4, that the scope and uses of such instrni“ 
can be appreciated by industry. 
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Xt is motioned, .teBtatirelj, in the proapectas 
that Dr- Hill is to describe" the kata- 

tbertioineter in i'forthocrtiung issne. Althongh its 
jn^estioii was "a scientific aohieeemcnt, I am in- 
terested in it chiefly because of its application as 
, valuable guide, to atmospheric conditions nnder- 
CTOund. Another interesting instrument is an 
^trical CO,-reootder, which dispenses with 
chemicals — an additional example of scientific 
research of considerable value to economical power- 
plant operation. . , 

The new journal, I feel sure, will do better com- 
jncrciaUy if it conveys by its title some idea of the 
unniense service it eon he to industry. 

A. W. Axr.EN. 

Berkeley, Cal. 

July 11, 1922. 


NEWS AND NOTES 

FRANCE 

Alcohol at Meter Fad 

The fallowing is a summary of an article contri- 
buted to La Dipiche by Monsieur E. Bartbe, 
president of the Wine Industry Asscmiation (Groupe 
Viticole), and also of the “ Carburant National.” 
a coinmittee appointed by the Government to 
investigate the use of alcohol cither in place of 
or admixed with petrol. 

In France it is permitted to incorporate 10 — 15 
per cent, of alcohol with petrol, and chemists hare 
recently been concentrating their attention on 
such mixtures without, however, losing sight of the 
possibility of gradual^ increasing the production 
of alcohol BO that it may eventually replsme petrol 
to a very mutdi larger extent. On mixing 90 parts 
by volume of petrol and 10 parts of indnstrial 
alcohol (95 — ^96 vol. per cent.), the liquid invariably 
separates into two layers, owing to the 4 — 5 per 
cent, of water originally present in the alcohol ; but 
if the alcohol be absolute, or nearly absolute (99'5 
vol. per cent.) such separation does not occur. The 
problem therefore was to manufacture alcohol of 
this strength on an industrial scale. M. Lorette, 
an engineer, has succeeded in making it at a cost 
very little exceeding that of industrial alcohol by 
the simple process of dehydrating the vopour of 
^UMus alcohol with quicklime, instead of the 
liquid, as hitherto. No essential alteration of the 
distillation apparatus is necessary; it suffices to 
interpose a column containing lime between the 
plate distilling-column and the condenser. In this 
vay alcohol of 99"8 per cent, by volume is obtained 
in a single distillation. Trials have been made on 
s large scale at the arsenal of Sevran with im- 
PWis^ columns working intermittently, and 
litres of absolute alcohol has been produced 
u • iionsnmption of about 31 kg. of quicklime, 
Which is readily saleable after use. It has been 
^ mixtures of the alcohol with petrol 

• fpiy low temperature 
and that the stability of the mixture is 
by exposure to moisture. Motor trials 
Ant,A.r'iv mixture at Sevran, and by the 
It Ml giyea very satisfactory results. 

be possftle to make compulsory the 
Detmi”'* •.Proportion of akxfliol to sll imported 
During a dahate in the Parliamentary 


-Commercial Committee, it was objected that 
notable quantities of petrol are used fw lighting 
purpoitoSp iii would b© difficult to ^*k1rA compulsocy 
the admixture of alcohol and lamp petrol ; but 
M. Patart has shown conciasively that these two 
liquids mix in all proportions and that the mixtures 
burn well in stoves, lamps, etc. Thanks to the dis- 
covery described above, it is probable that the 
proposal of compulsory admixture of alcohol with 
petrol made by the Groupe Viticole win be approved 
and adopted. 


UNITE© STATES 

GoTenuBCnt AsfUtance to the Chemical Indntry 

TTie Chemical Division of the Bureau of ForeJ^ 
and Domestic Commerce, organised by Secretary 
Hoover, came into being on August 1. Its object is 
to place at the disposal of American chemical 
mannfacturers accurate and detailed information 
concerning foreign markets for their products. 
The Division fa sub-divided into the following 
sections: — Chemicals, general organic and inor- 
ganic; dyes and coal-tar chemicals; pigments, 
paints and varnishes ; fertilisers and fertiliser 
materials; botanical drugs, pharmaceutical and 
medicinal preparations; essential oils, perfumery, 
cosmetics, and toilet preparations; explosives and 
fireworks. 

One of the first tasks will be to compile a list, to 
be called the Exporters* Index, of American firms 
interested in the development of foreign trade, 
which will serve as the basis for distributing 
information on trade opportunities and conditions 
in foreign markets. Another will be the appoint- 
ment of advisory committees to promote co-opera- 
tion among the several branches of the industry, 
including existing trade associations, and the 
Department of Commerce; and an important 
feature of the work will be the periodical publica- 
tion of analyses of export and import statistics 
relating to chemical commodities. — (17.5. Com. 
ifcp., Aug. 14, 1922.) 

CANADA 

ladnstrial Notes 

The Winchester Dye Co., Ltd., has been in- 
corporated and is equipping a plant at Trenton, 
Ont. It expects to place colours on the market at 
an early date. 

The Dominion Dyestuffs, Ltd., has erected a 
plant at Fergus, Ont., for the production of a line 
of ten or twelve standard cokers including acid, 
direct and chrome dyes. 

The Rocky Mountain Paint Co., Calgary, 
Alberta, will start the manufacture of paints and 
colours at an early date. The company controls 
vast deposits of mineral colour-bearing materials in 
the western area of the province. 

The Fireetone Tire and Rubber Co., Akron, 
Ohio, will soon commence the construction of a new 
plant at Hamilton, Ont., to be equipped for an 
initial capacity of 3500 tyres a day. It is proposed 
to have the factory ready for operation before the 
end of the year. 

Two new paper and pulp companies have been 
incorporated in British Goiambia: the Wigwam 
Pulp and Paper Oo., Ltd., with a capital of 
$5,000,000, and the Bloedel, Stewart and Wel^ 
Corporation, with a capital of $1,000,000. Both 
companies will operate in the Province. 
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Operations will be oommenoed this season in tbe 
oonstmetion ^ the plant of the Peninsula Sugar 
Co., Ltd., at Petrolea, Ont. ^he refinery will have 
a capacity of 600 tona of beets a day. Lanrbfcon 
County is one of the best sugar-beet growing areas 
of the Province, and thus the new refinery will be 
situated in tbe centre of its raw material. The 
machinery will be electrically driven and of s^^cial 
design. The plant will cost nearly one million 
dollars. 


A meeting was rtetently held in Toronto at whict 
a number 'Of metallurgists interested in iron 
duction were present. The matters considered 
chiefly plans for tbe encouragement and develop, 
ment of the iron-ore industry in Ontario, and 
particularly regarding the possibility of working 
out methods by which low-grade ores can be treated 
economically. Suggestions were made which are 
having the attention of the Ontario Government. 

GERMANY 


Forests and Forest Products 


The area of the Province of Quebec is now 
450,337,761 acres or 703,653 sq. miles. The Crown 
controls 434,724,394 acres of which 44,500,000 
acres are under licence for the cutting of timber. 
The total acreage in the Province capable of pro- 
ducing saw logs, pulpwood, etc. is 130,000,000, 
divided into the following five classes according to 
their tenure: (a) private forests, 6,000,000; (b) 
forests on lots under location ticket, 1,300,000; 
(c) forests leased or timber limits, 44,500,000; (d) 
township forest reserves, 200,000; (e) vacant lands, 
78,000,000 acres. 

The estimated wealth of the forests in terms of 
timber is as follows: — 


Species. 

White and red idne ^ 

Spruce, fir, hemlock and resinous trees, except ttoyr 

Cedar (arbor vit*) 

Pulp wood 

Hard woods (deciduous trees) 


Volume. 
BUUoD feet 
board 
measure. 
30 
125 
20 
100 
36 


Total 


310 


From 1867 to 1920 the forests, under licence, have 
yielded to the Provincial Treasury $48,148,220. ^ 
Railway sleepers of creosoted fir from British 
Columbia have been tried upon the Indian railways 
and found to withstand attacks of fungi and ants. 
Last year over 8 million feet and this year, to date, 
over 7 million feet have been forwarded to India. 


MUiBg and MetaOiirgy 

The value of the mineral production of the Pro- 
vince of Quebe6 for 1921 amounted to $15,522,988, 
as compared with $23,392,939 in 1920. The past 
year shows a decline in value of $12,869,951, or 
45*3 per cent. The metallic products reached a 
total value of lees than $100,000, whereas in 1920 
they represented $483,888. In 1919 the value waa 
$1,014,088, and $2,855,120 in 1918. 

It is reported that an extensive deposit of iron 
ore, running 60 per cent, iron, has been discovered 
north of Hudson’s Hope, near the boundary of 
Alberta, in British Columbia, west of Peace River, 
This district produces considerable amounts of high- 
grade coking coal. 

A geological survey is being made this summer 
of the iron-ore deposits of British Columbia, special 
attention being given to the haematite ores of the 
ICootenays and the magnetite deposits of the coast. 
Analyses of tbe iron ores from the north shore of 
Lake Athabasca, near Crackingstone Point, show 
ir<m 49*6, sulphur 0*08, phosphorus 0 03, and silica 
cent. The Consolidated Mining and Siuelt- 
in^^Do. has devel<^>ed an electrolytic process for the 
production of pure iron from tbe pyrrhotite gangue 
oi the Sullivan Mine. 

Ten tons of iron ore from Sarita River dUtrict, 
Vanoouver Island, have been tested and reported 
to be satisfa^^ary. 


Society for Colloid Chemistry 

A now society, to be called the KoUoidchemische 
Gesellschaft ” and to be devoted to pure and 
applied colloid chemistry, is to be inaugurated on 
September 15 at a special meeting in Leipzig. ^ 
large number of distinguished scientists and many 
industrial firms have agreed to become members, 
and at the meeting in question, following the trans- 
action of business matters, some eighteen chemistfi 
and physicists will speak on the relations of colloid 
chemistry to other sciences and to industry. The 
programme, in fact, is so full that each speaker 
will bo restricted to a maximum time-limit, which 
will be recorded by a special automatic (acoustical) 
time-keeper. A kinematograph film depicting 
“ Snapshots of Colloidal Solutions ” will be shovn 
and ^plained by Prof. Siedentopf of Jena. Prof. 
Wo. Ostwald is acting as secretary pro tern. 


MttsUurglcal Research 

The economy of material necessitated by the 
sharp competition which has existed among makers 
of machinery during tbe last ten years, has led to 
the erection, both by large and small firms, of 
laboratories in which practically every property of 
a metal or alloy is tested prior to use, and which 
have become indispensable adjuncts to tbe works. 
Much of this work was promoted by the late Prof. 
Emil Heyn, who actively investigated the strength 
and behaviour of materials under various condi- 
tions. In these laboratories a great deal has been 
done to improve the technically valuable properties 
of those metals which are produced in Germany, 
and many new alloys have been prepared. Of late, 
non-ferrous metals have received most attention, 
and in particular such light alloys as “ elektron, 
“duralumin/' and “ silumin,” whose properties 
liave been improved, and whose us© is increasing. 


Capital Increases In the German Chemical Industry 
. Already in 1920 the average share capital of Get- 
man chemical corapaniea had increased ® ’ 
and now the increoae ia about tenfold. Particu ar 
noteworthy ia the increased capitalisation o 
companies forming the Interessengemeinsc a i 
whoee atock has only been “ watered to a 
extent, much new capital having been inrcs 
plant extensions. The falling off in the avera^ 
dividend disbursements since t^e Peace 
connected with increased capitalisation, “ . ^ 
with the high level of profits which was 
before the war. The reporte of the tie 

that their position ia not wholly indica 
dividends. Especially is this seen w a 
quotations are examined with ebov 

sions to shareholders. Where the . .jd,, is 
most marked disproportion to the q 
explanation is found in tome expectati 
ential treatiqent. 
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EBcieacr «* Labvar in Germu FMtorici 

From obsemtioiu made at the HiSchst Farbwerke 
the following table has been compiled showing the 
time taken to execute various industrial operations 
during recent years, the time required prior to 1914 
being taken as 100: — 


ISIS 

Coopery and joinery . . * ’ ct 

Tomlns ■ gg 

|g^*containcrs with d'yentufla — 

loading coal by hand . . 

loading coal by eteam crane ..70 


Jao.'Feb. 

1920 a . 1921 1922 

95 ..102 .. 120 

8« ..107 .. 110 

10«-5 .. 110-5 .. — 

— .. 85-8 .. 93-7 

— .. 71*6 .. 62 8 

79 .. 79 .. 917 


The results of the investigation show the great 
influence exerted by the change from hourly to 
piece rates. 


Tbe Cellulose and Paper Industry 


The cellulose and paper industry, which before 
the war made few profits, is stated to have 
mproved its position during recent years. The 
.rerage dividend has increased from 7'7 per cent, 
lefore the war to 21‘6 per cent, in 1921, whilst the 
verage capital in 1920-21 was lees than double that 
n 1913-14. Each of the ten chief companies (upon 
he results of which the present figures are based) 
urther increased its capital in 1921. The average 
hare quotation has increased 31'2 per cent, above 
hat of June 5, 1920, and 83 3 per cent, above the 
lominal value. The average amount written off 
ncreased from 0‘61 million marks in 1913-14 to 4'42 
aill. mk. in 1920-21. It is well-known that profits 
n this industry have been derived almost entirely 
rom the home trade. 


'nel Production 

The Government Statistical Bureau (Statistischea 
leichsamt) gives the following figures of produc- 
ion for the year 1921 and the first six months of 
922 (exclusive of the Saar district) : — 



1921 

1922 


JaTL-June 


Jgmom 

oi metric tooi 

Coal 

.. 1S6-2L 

66-647 

Brown coal 

. . 122-99 

65-938 

Coke 

27-»2 

14*366 

Coal briquette! 

5-689 

2 567 

Brown-eoal briquette! 

28-24 

14-107 


There was a considerable decline in production 
luring June, 1922. 


loal Ifesearch 

Tho Kaiser Wilhelm Institute for Goal Research 
ompleted its eighth year at the end of July. The 
lork, both scientific and technical, done at the 
recorded in the five published volumes 
' the " Abhandlungen aur Kenntnis der Kohle,” 
‘ m a sixth volume now in the preas. On the 
leu iSe side the Institute has investigated the 
c c ®l*«®ical constitution of coal, and the 
Ph. k- [“•'matiou of the products of distillation, 
j, result of the investigations is that, in 
rat formed from vegetable cellulose 

through humic acid, the cellulose 
nit through fermentation dur- 

nclnded^tik**** decay. The technical work has 

listilktiA Production of oils by low-temperature 
Itoduced i“ * rotary furnace. Oils 

‘11 the snh.* ™ **8“ite and peat contain nearly 

>«nainB ooenrring in minwal oils, such as 

'pTm f oils. Tlio tar containa 

“"s yet W Pf higher phenols for which no use 
been found, but last year a simple method of 


wparating them was discovered, vix., by distillation 
in superheated water at 225° O., the less soluble 
phenols separating ont on cooling. It was also 
found that these phenols are converted almost 
quantitatively into a mixture of benzene and tolu- 
ene by passing them with hydrogen through a 
tinned iron tube at 750° O. 

Lime la German Chemical Indutry, 1919 21 

Since its enforced restriction during the war the 
production of lime and related products has in- 
creased very largely. The combined production of 
the firms constituting the “ Dentschcr Kalk-Bund ” 
was as follows in 1920 and 1921 : — 


1020 1021 

At... Metric tons. 

quicklime S.052.9S8 . . 4,048,034 

(deified dolomite , . 144,264 . . 142 681 

Marl ^ 623,7.'>0 .! OOS^SO 

Ground ume (crude) .. 134,434 .. 115,578 


The output of quicklime in 1921 was more than 
double that in 1919 (2,093,565 t.), but was much 
below the average pre-war figure of 6’5 million tons. 

In the period 1919-21 the quantities of lime used 
by the chemical industries were 177,006 t. (9‘0% of 
total) in 1919, 257,267 t. (85%) in 1920, and 
258,555 t. (6’4%) in 1921. In the sugar industry 
the amounts consumed were 6066 t. (0 3% of total) 
in 1919, 8220 t. (0-3%) in 1920, and 8545 t. (0-2%) 
in 1921. After the building industry, the iron and 
steel industry is the largest user of lime. In 1919 
it consumed 578,120 t. (29-3%), in 1920 676,859 t. 
(22-5%), and in 1921 876,815 t. (21-8%). 

(3ENERAL 

Vanadiam Compound! in Medicine 

Falling in the same group of the Periodic Law 
a.8 arsenic, antimony and bismuth, it is not snrpris' 
ing that vanadium has frequently been tried in 
some form or other in medicine. The simple 
vanadates have been applied in ansemia, tuber- 
culous infections and other chronic diseases with 
little or no success. Yanadic acid has, however, 
been recognised as an efficient antiseptic in skin 
affections. Compounds of vanadium, with vana- 
dium directly linked to carbon, analogous to the 
valuable arsenic compounds, are unknown, but 
compounds in which vanadium is linked to carbon 
t^ia oxygen atoms have recently acquired some pro- 
minence. Id 1917 Proscher, ^il and Stillians de- 
monstrated tbe antisyphilitic action of vanadium 
on the rabbit and in man, and tbe experiments have 
borne further fruit in tbe hands of the French 
observere, Fournier, Levaditi and Schwartz. These 
workers, following up the beneficial effects observed 
by themselves in the treatment of syphillis in man 
with complex bismutbO'tartrates, have now tried 
various compounds of vanadium, niobium and 
tantalum with successful results only in the case of 
vanadium. The complex tartaro-vanadates of 
sodium or potassium, when injected intravenously 
or subcutaneously into syphilitic rabbits, have 
effected permanent cures, and in man the results 
were sufficiently encouraging to justify farther 
search for somewhat less toxic combinations. 

Vanadylformates, salicylates and tartrates were 
described some years ago by Barbieri, and co- 
ordination compounds of vanadium and acetyl- 
acetone and benzoylacetone by Morgan aikl Hoas, 
hut their therapeutic action has not yet been 
recorded. 
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Tke Swia Alnrinlaa 

Beioro and even ddring the war the policy of the 
Swise : almniniam indos^ ' waa to supply tho 
Qorman alumininm-working industries with raw 
ahuninium, but the depreciation of the mark and 
the increase in home prodnction during the war 
reduced exports to Germany from 6644"7 metric 
tons of aluminium in 1913 to 3542*4 t. in 19^ 
and 1646*1 t. in 1921. This compelled the Smss 
aluminium industry to look for new markets, which 
were found in the United States and Japan. Thus 
in 1921, 8420*6 t. of aluminium to the value <rf 
8,523,000 fr., found its way to the United States, 
and 894*1 t, valued at 2,075,000 fr. to Japan. 
Besides this, Switserland’s aluminium industry, 
which is concentrated in the hands of the 
minium. Industry Society, of Nouhsusen (capital 
42,000,000 fr.), has commenced to pay more atten- 
tion to the homo aluminium-working industries 
and to participate financially in them. During 
1921 the Swiss aluminium rolling mills exported 
1193*4 t. (valued at 6,402,000 fr.), half of which 
went to the United States, and one quarter to 
British India. There are also several factories of 
aluminium vessels and other goods, the ^ export 
figures of which totalled nearly 5,000,000 fr. in 1921. 


Ontpat at Minerab and Metals In Italy, 1971 

According to figures prepared hy the Central 
Inspectorate of Mines, the output of minerals and 
metals in Italy in 1921 waa as follows: — 


Hebic I 
1021 

Eetloukted 

OQtpUt 

*74,000 . 

lUngUMBe-lnm ore 

:: ; 

Am«ntt(etroas coppa -Tnivt ’ 

dtT«r-lMd and surer ora • 

ZiDC ora WtSS ‘ 

Lasd-sliie ora JJS ' 

Uad>itD»«opper m JW . 

pyrites 448,600 . 

TJ gnttji 1,019,700 

SuSlKMIB sdUstS 

pMt * 

Ifereary, loeUBlc * 

Sotfitiisr 818,400 

S-iS • 

SiUt. trine tS ' 

PeM^un 

A qAbikir, and bttuailiMNis rock . . 91.800 

Btfninea, erode dgO . 

Idtthyol sbele J»JJ® • 

* 

pj gS; 49.100 . 

SSu • 

Msgnfstnrn snlidiBte ^ < 

Bcric sdd f »JJJ • 

Ompbtte ' 

Xsrbte. • 284,000 

Gsklnm carbonate, powdered ,5*552 

Pandee *®*?22 

Tele end steatite f«*555 

Barrtra 

Mlnfitil ecdoois 12^555 

Qoerts *i*222 ' 

i^liTTr 2.400 

ESr w,8oo 

tt^M^neerttis 9t«0Q 

BeS5^ ■leterislt 42.000 

Jf^els ke. 

w. 

088.200 

JjSmI’. 

iriu '" . 11,600 

880 

40 
740 

Bwraw. ... 


1920 

Actual 

output 

889,676 

90 

16,168 

14,450 

1.769 

40.729 

96,985 

670 

1,043 

321,669 

28,402 

123.460 

1,571.786 

16,826 

147.607 

1.401 

206,099 

46,989 


4,987 

106,642 

984 

600 

8.446 

13,139 

6.200 

1.200 

1,719 

6,898 

852.421 

8.600 

26,200 

21,476 

15,880 

21.888 

68,480 

2,600 

19,828 

88,860 

64,827 

884278 

778,761 

20381 

886 

16,947 

1,177 

180 

U88 

MOt 

96.727 


;iw<G. Chim. Iiuf. ed App., May, 192S.) 


Mineral PNthKtlaaj%l Maxke if 1^1 

Statistics pnbli^ed hy the DSpartment of 
give the mineral productitm of Mexico in 1921 u 
follows: — 


Gold 

surer .. 


LeMl 

Copper .. 
Zlne 

Merenrr .. 
Molybdenum 
Graphite .. 
Anenio .. 
Tin 

Anttmony 
Tungsten 


FlneoL 

684,673.0 

•4,468.064-4 i 

Metric torn 
60.318.8 
15,226-1 
1.256*6 
46't 
S'3 
2,911.1 
785 
0*5 
44-5 
U-J 
558-6 


— (17.5. Com. Bep., Jane 26, 1922.) 


Vegetable-Oil Indnatry In Brazil 

Mr. J. B. de M. Carvalho [a member of tkis 
Society] has recently been visiting the oil-mills 
in Northern Brazil on behalf of the Brazilij, 
Government. In his report to the Minister oi 
Agriculture, Mr. Carvalho recommends the estab- 
lishment of an experimental station at Para, to 
serve the States of Amazonas, Maranhao and 
Piauhy, and another in Bahia. In all these States 
vegetable-oil seeds are abundant. He reconunendt, 
further, that particular attention be given to the 
hard-shelled habassn nut, which grows eo plenti- 
fully, particularly in Maranhao and Piauhy, and 
which he thinks can now be crushed by a recently- 
invented crusher y and that experiments be con- 
ducted on the oiticica nut, which contains an ex- 
cellent drying oil, and on the batiputa, which yield: 
an edible oil. Mr. (Carvalho is now making i 
survey of the vegetable-oil resources of the Southern 
States of Brazil . — {Cotton Oil Free*, 5, 11, 1922.) 


Nanll *' Oum,” a New Oko-Rcsiu 

A sample of this “ gtmi,” yielded by a large tree 
that grows plentifully in the Solomon Islands, .u 
examined at the Imperial Institute and found « 
consist of pal© yellow, sticky lumps of a fairly soft 
oleo-resin with a strong odour of aniseed. Its pa* 
centage composition was: moisture 2*5; volatne 
oil 10*4; rosin 8*18; matter soluble in water (lew 
anisic acid; no gummy matter was present) Si; 
matter insoluble in alcohol (mineral and vcgetnble 
impurities) 1*6 per cent. The “ gum ” is thus «» 
oleo-resin that yields about 10 per cent, of a p 
yellow volatile oil which is quite unlike commerce 
turpentine oils, and apparently 
tively small quantity of terpenes and about .« Pf 
cent, of anethole. Although the oil ^ 

valueless as a turpentine substitute, it nu^ 
utilised ns a source of anethole or as a sir s 
for anise oil. It only posses^ ateut hau 
flavouring power of star anise oil, and woui 
fore not realise more than half its P”'** . 
removing the volatile oil, the 
found to resemble gum dammar in certain ^ 
and to bo suitable for making varnmhes 
with colours inainiscible with •„ «sild 

Being inseduUe in caustic alkali, the r 
not bo used in soap or size manufacture, ^ 
probably seU at the same price as ordins J ^ 
of the some colour. It is „„,ia be I* 

method of exploiting Nauli “ ^m j,; 

dUtU it locally or in Anitralia, w 

the oil ond resin separately.— (Bull- ' ^* 
XIX, 4, 1931.) 
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AasistMit'Pf®^**®^ K. N. Mom has been ap- 
to the chair of coal and metal mining in 
Univeraity of Birmingham. 

Prof Lindet haa been elected preaident of the 
Is^iation dea OhimUtes do Sncrerio et do 
^lerie do Franco et dea Colonies. 

Mr Ernest A. Smith haa resigned the secretary- 
. . gf the BritiA Non-Ferrous Metals Research 
Aviation and accepted the appointment of 
research metallurgiat to the Sheffield Smelting Co., 
ltd. 

The Salters’ Institute of Industria* Chemistry 
has swarded fellowships for post-graduate study to 
Messrs. 0. G. Harris, W. S. Martin, J. H. Obver 
end W. Randerson, and haa renewed the fellowship 
of Mr. F. Raymond Jones. 

0r. W. H. Nichols is to represent the chemical 
industry of the United States on a joint committee 
of the Society for the Promotion of Engineering 
Education and of the National Industrial Con- 
ference Board, which haa been appointed to consider 
the problem of training in engineering. 

The following appointments are announced from 
Garmany: — Prof. R. O. Neumann has become 
director of tbe Institute of Hygiene of Hamburg 
University in succession to the late Prof. W. 
Dunbar; Dr. H. Lecher haa succeeded Prof. 
Freudenberg in the chair of organic chemistry at 
Freiburg University; and Prof. Wilke has accepted 
ha chair of technical organic chemistry in the 
ituttgart Technical HochichvXe vacated by Prof, 
iutbier. 

• • • 

Prof. A. Smith, head of the chemistry department 
if Columbia University, has died in Edinburgh. 

The death is reported of Armand Vivien, the 
lutiior of numerous papers on problems of the 
lugar industry. 

We record with regret Ao death, at Meran, of 
Prof. E. Noelting, a well-known worker in the 
sphere of dyestuff chemistry, and formerly director 
if the school of chemistry in Mtilhausen. 

The memorial tablet to the late Sir William 
Ramsay will be unveiled in Westminster Abbey on 
Friday, November 3, at noon, by H.R.H. the 
Prince of Wales, who is patron of the Ramsay 
Memorial! Fund. 

From Austria the deaths are announced of Dr. 
F. Kretschmer-Forstburg, formerly professor of 
chemistry in the Univeraity of Vienna, aged 80 
pars; and of Dr. Th. Panser, professor of physio- 
logical chemistry in the veterinary HocAscAule of 
Vienna, aged 60 years. 

The following deaths are announced from Ger- 
many; — Dr 2 Rubens, director of the Physical 
Institute of Berlin; Prof. B. Bergmann, director of 
TOO Chemisch-Tochnische Reichsanstalt of Berlin; 

G. A. Loibl, technical director of the Ratibor 
migar factory. 

Co^iQgUDujj. — In the issue for July 31, p. 318 a, 
’ • h three lines from the bottom, for “ 16 ounces 
platinum metals ” read “(FW on, of the platinum 

■■cup of metals.” 


REPORTS 

Bbitisb Empibs Patbnt Cohvbkence, 1932. Report 
of the Conference held at the Patent Office, 
London, June, 1982. Pp. 28. S.M. Stationery 
Office, 1922. Price 1*. ■ 

A committee of the recent Conference of Prime 
Ministers and Representatives of the United 
Kingdom, Dominions and India recommended that 
a conference of representatives of the Patent Offices 
of His Majesty’s Dominions should be held in 
London to consider the practicability of instituting 
a system of granting patents which should he valid 
throughout the British Empire, This Report is the 
result of the recommendation. 

The United Kingdom, Canada, Australia, New 
Zealand, South Africa and India were represented 
at the Conference and there was also present one 
representative for the several Colonies and 
Protectorates. No evidence was taken. 

At least 46 separate applications for protection 
are at present necessary for obtaining monopoly 
throughout the Empire, at a cost of about £300. If 
patents or their equivalents are granted, they are 
taxed to an extent amounting, for the whole 
Empire, to about £1200 during their life. 

This was considered unsatisfactory by the 
Conference and it was resolved that a British 
Empire patent would he desirable as a means of 
cheapening the cost and simplifying procedure, 
provided that the autonomy of the Dominions and 
India were preserved. 

Of the schemes considered for putting the 
resolution into effect, that involvii^ abolition of 
local Patent Offices and the establishment of an 
Imperial Patent Office was rejected owing to 
practical difficulties and the necessity for 
preserving the right of the inventor to obtain a 
local patent. Another scheme by which tbe same 
search into novelty should bo made by each local 
Patent Office and the locally granted patent should 
be operative throughout the Empire, was also 
rejected as too costly. Nor was the proposal accept- 
able that searching should be conducted solely by 
the United Kingdom. 

The scheme preferred provides for retention of 
the local Patent Offices and their systems of 
granting local patents, and the establishment of a 
Central Patent Office for examining applications 
and granting patents, which may extend to as many 
territories as the applicant may desire, the 
application being open to opposition. The search 
to be co-extensive with that made at present in the 
United Kingdom, the Dominions and India. The 
main advantage of the scheme would be that the 
applicant would have to make only one application. 

The cost of establishing a Central Office forbad 
the recommendation, at present, of this scheme and 
it was agreed to advise the adoption of a provisional 
scheme by which the patent granted under existing 
conditions in the United Kingdom should be 
extended to any of the territories desired by the 
applicant on payment of a simple registration tee, 
but tbe grant in that territory to he subject to the 
local objections and to local opM|ition; neverOi^ 
less, th© specification accept^^^n the ^ TJnitea 
Kingdom should be held to be in conformity with 
local requirements as to sufficiency of description 
and claims. In the Colonies and Proteeb^tos, 
where examination of applications is non-existent 
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or perfunctory, registration of the United Kingdom 
patent should follow as a matter of course. 

The Conference further recommended that 
whether or not any scheme for a British Empire 
Patent be found practicable, steps should be taken 
to render patent legislation uniform throughout the 
Empire. 


ExTBAcra fboh the Annual Rbfokt op the 
Ministbt of Health fob 1921*1923 anb 
Abstract op Reports op Public Analysts for 
THE Year 1921. Sale of Food and Dbuqs Acts. 
Pp. 16. H.M. Stationery Office, 1932. Price 
le. 6d. 


The total number of samples purchased under 
the Acts in 1931 was 113,664; of these 7583 were 
reported against, showing a decrease from 7*1 per 
cent, in 1930 to 6*7 per cent, in 1931. 

Of the above samples, 61,439 were samples of 
milk, of which 8*6 per oent. was adulterated or 
not up to standard. In London 678 sample of 
milk (5'1 per cent.) were reported against, 357 con- 
tained extraneous water, the remainder being 
chiefly samples deficient in fat; only 10 samples 
contained preservative (generally boric acid). Ex- 
cluding London the proportion of adulterated 
samples was 9^6 per cent. 

Out of 984 samples of ordinary cream, 315 con- 
tained preservative, and 86 out of 707 samples of 
preserved cream contained preservative (boric acid 
in aU cases) in excess of the permitted amount, or 
otherwise failed to satisfy the Regulations. One 
informal sample of cream taken at Burnley con* 
tained 0*59 per cent, of boric acid and a later formal 
sample from the same source 0*36 per cent. 

Over 10,000 samples of butter were examined 
and 245 were reported against; of these 129 con* 
tained foreign fats, generally in large proportions, 
and 96 contained an excess of water. In one case 
a fine of £40 was inflicted for the sale as butter 
of a mixture containing 25 per cent, of margarine ; 
31 out of 4296 samples of margarine were reported 
against, 21 of these containing water in excess of 
16 per cent. Only 5 out of 3490 samples of lard 
were reported against, but 41 out of 692 samples 
of dripping or cooking fats were reported as adul- 
terated; one sample of dripping contained 40 per 
cent, of cottonseed oil, and 15 per cent, of rice 
flour was present in a sample of chopped snet. 

The adulteration of flour was again small; 607 
samples of ordinary flour were examined, 16 con- 
tained persulphate “ improver and one was a 
self-raising flour; only 7 out of 806 samples of sdf- 
raising flour were reported against. Deficien <7 in 
available carbon dioxide was the chief defect in 
baking powders; 45 samples out of 1210 were 
condemned. 

The presence of copper salts in preserved peas 
still persists; 73 out of 168 samples contained 
copper salts, and a fine of £20 was inflicted for 
spinach containing 6*8 grains per lb. of copper 


snlphate. 

A sample of ** raspberry syrup ” examined con- 
sisted of sugar solution acidulated with phosphoric 
a<^ and colonial with coal-tar dye; a penalty of 
£l^as inflictedlp 

In Snrrey fines — in one case £30--weTe 

inflicted for the sale of effervescing solntions of 
sugar acidulated with phosphoric acid as ** lemon 
squash ” or ** lemonade.” Of 6600 samples of drugs 
examined^*? per cent, was reported against. 


OmCIAL TRADE INTEUJGENCE 

{From the Board of Trade Journal for Auatuti o. 

31, and September 7) ‘ ^ 

OPENINGS FOR BRITISH TRADE 
The following inquiries have been received at tit 
Department of Overseas Trade (Development 
Intelligence), 36, Old Queen Street, Eoniit) 
S.W. 1, from firms, agents or individuals who deei^ 
to represent U.K. manufacturers or exporters *2 
the goods specified. British firms may obtain ti» 
names and addresses of the persons or firms refeny 
to by applying to the Department and quoting the 
specific reference number. 


liOCAiiTT orFmt 
oa AasMT 


AmtnlU .. 


BoUvla 

Bradl 

BiWah BMt Africa 

Brtttah In<lla 

BolgsrU 

Colombia . . 
Danmark . . 


Dominican Republic 

Finland 

France 

Mexloo 

Ketbeqrlands 
New Zealand 


NoTwav 

P^nd 

Spain 

Sweden 


SwttserlaDd 
United States 


Croekery, glaeaware . . 
Sodium acetate (tender few) 

Olaas, giaasware, pottery _ 


Paper 

Oltt, sresee, aoap, alominiun 

ware 

Anttmony, bran, iheeta of 
c< 9 Iicr. lead and sine 
Copper, bran (tender for) 


Dryeoknm .. 

Ifetala, crude rubber 
Iron and iteel. Unplate, black 
abeeta 

Tinplate, black plate 
Drugs, perfumery 
Tinplat^ tinned ebeet 
Tinplate 


Qlaas, gianware, pottery 


Technical rubber goods 
Copper wire . . 


China, eartbenwarei glaasware 
Newsprint paper 
ArUfldal leatbv 
Edible oUs, fats 
Superpboaitbate of Ume 

EesenUml 4^, oaences, food 
odloun, caramel . . 

Dyes, tAnwJng extracts, bes^y 
chemicals, drugs . . 

Oujn kauri, gum oopsi, steel, 
tinplate 

Steel 


Qian, gliuswsre 


Rspsessci 

NUXBbh 


TARIFF CUSTOMS EXCISE 
Angola, — Particulars of the revised scale of export 
duties are given in the issue for September 7. 

Barbados. — AmendmeDts to the customs tanfi 
affect potable, non-potable, and perfumed 
Ceylon. — Cocaine or its derivatives may not , 
imported without a certificate that the orug ^ 
required solely for scientific or medicinal 
and that the Government approves the imports 
of the quantity specified. j 

J)omin\ca, — Kerosene oil of 110° firs fost 
under may not be imported. 

Gemuwiv* — Tli® importation, except o 

licence, is prohibited of cocoa and coc^w ^ 
From September 3 the duties on goods 
under licence have been increased in J 

60 per cent., but in some cases by 30 per cen • 
Iraq. — Schedules of import and export du ^ 
given in iha issue for August 24. ^ent. 

duties on chemicals range from 11 to P® 
ad valorem. 
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—The mannfaoturing tax on national augar 
A the surtax on imported sugar have been in- 
wased from 246 to 300 lire per 100 kg. of sugar 
?i j, yields over 94 ^r cent, on refining, and from 
10 to 288 lire per 100 kg. on other sugar. In- 
duties are to be levied on goods imported 
rom countries which differentiate against Italian 

Zealand.— The prohibition of the import and 
port of tun^ten and its alloys, compounds, and 
^ has been revoked. 

Peru— The export duty on petroleum and its 
erivatives has been fixed at 3-50 soles per metric 

°f>o!ond.— Goods which may not bo exported in- 
Inde sugar, bone manures, hides, mineral, sperm 
nd cylinder oil, potassium salts, ores, minerals, 
■rap iron and steel, and cellulose. 

\South Africa.— Vnta Juno 30, 1923, the importa- 
ion of sugar is prohibited, save under permit issued 
y the customs authorities. A law has been passed 
iroviding for the inspection and grading of coal 
iroduced in the Union and intended for export or 
or bunkering steamers. 

^The prohibition of the export of coal, 

oke, hides and skins has been withdrawn. 
Yugoslavia . — The export duties on certain animal 
ats and rfieaginons seeds have been increased, and 
lew export duties have been appUed to edible oils. 


TRADE NOTES 

FOREIGN 

iliatiaa Potash 

The Commercial Secretary at Paris has forwarded 
o the Department of Overseas Trade an extract 
torn the Bulletin Quotidien de VAgence 'Tile- 
ftaphigut Sadio, which states that a French dele- 
;ation, headed by Monsieur Louis Mercier, vice- 
president of the “ Comite des Forges,” is now 
sngaged at the Hague in an endeavour to re-estab- 
lish the group formed by the producers of potash 
in Alsace and in Germany, which before the war 
possessed the world monopoly of this product. 


Chemical Exports from the United States 
The Chemical Division of the Bureau of Foreign 
and Domestic Commerce has issued an analysis of 
the exports of chemicals and alUed products for the 
fiscal year ended June 30, 1922, based upon pre- 
liminary returns. The figures show a decline of 
orer 50 per cent, in the value of the total export 
trade ($100,518,943 compared with $220,000,000 for 
1920-21), but this does not signify a corresponding 
decline in quantity; there were important increases 
as wefil as marked decreases in exports of the more 
important chemicals. The following table gives 
Approximate figures for the exports of certain 
chemical products in 1921-22, together with rough 
indications of the increases and decreases in quan- 
tity over the previous fiscal year : — 


L katwlal 
of Uste 

Pveeria 


SJmndlfcstt' 

ffiWMlphato 


QoftaUty 
1.000's of 
BoociToos 
13*80 
1*81 
ei*M 
5*06 
13-oa 
2- 41 
18-tt 
1^60 


Vslm 

• 

387,174 

508,807 

4,600,813 

343,601 

276,041 

287,016 

308,870 

757,684 



The expanded claasiheation of chemical exports, 
which was initiated in January last, indicates im- 
port^t trade in several articles which were not 
previonsiy mentioned separately ; thus in the six 
months to June 30, 1922, there were exported 
(short tons) : dextrin 3862, potassium dichromate 
185$*4, aluminium sulphate 5993T, ammonia and 
ammonium compounds (excluding ammonium sul- 
phate) 1286‘8, and boric acid 417*3. 

The value of the foreign trade in coal-tar dyes, 
colours and stains, except lake colours, decreased 
from $13,577,788 in the fiscal year 1921, to 
$3,805,917 in 1922; and the exports of pigments, 
paints and varnishes decreased by about 50 per 
cent, to $10,069,211, the decline being mainly due 
to the reduc^ exportation of white lead (8700 short 
tons in 1921, 45(X>t. in 1922). During the first 6 
months of 1922 there were exported 954*5 short 
ions of litbopone, 507*2 1. of hone black, and 5093'5t. 
of carbon and lamp black. Exportation of medi- 
cinal and pharmaceutical preparations decreased 
in value during 1921-22 by nearly two-thirds to 
$5,383,399. Among fertilisers, exports of ammonium 
sulphate rose by nearly 100 per cent, to 168,077 
long tons, valued at $8,720,775, but those of phos- 
phate rock declined. Shipments of prepared ferti- 
lisera in the period Jan. •June, 1922, amounted to 
on'ly 9204 long tons valued at $469,366. 

In 1921-22 exports of rosin from naval stores 
increased from 877,109 barrels to 1,403,921 barrels, 
but declined in value from more than $10,000,000 to 
$6,623,499; foreign shipments of turpentine in- 
creased slightly in quantity to 10,786,280 gallons 
(0.S.), but diminished in value by $3,000,000. — 
(17.5. Com. Bep.f Aug. 14, 1922.) 


BRITISH 

British Gaiana in 1921 

The sugar crop amounted to 110,985 tons, which 
compares with 104,069 t., the average yield of the 
previous 10 years, and 108,270 t. of sugar was ex- 
ported. Successful experiments on the production 
of motor fuel from waste molasses have been made, 
and a sugar company is preparing to manufacture 
power alcohol on an industrial scale; the (Sovern- 
ment is assisting the undertaking by exempting the 
industry temporarily from taxation. Cacao was 
grown on a smaller area (1176 acres), but the 
acreage under Para rubber remained unchanged; 
shortage of labour for tapping and the leaf disease 
are the main factors that prevent the area under 
Para rubber from extending. Coconuts are now 
grown on 26,321 acres and 15,648,646 nuts were used 
locally as food or for making oil and 2,/ 60,000 nuts, 
39 t. of copra and 15,934 gallons of coconut oil was 
exported. The cultivation of limes increased 
slightly and the Government factory continued to 
work Exports of lime products included 439 cwt. 
of citrate of lime, 4175 galls, of lime-juice, and 
544 galls, of essential oil of limes. The output of 
diamonds rose from 233,456 stones, weighing ^,362 
carats, in 1920, to 507,200 sbonee, weighing 102,604 

Imports declined in value by £1,^1,878 to 
£3,487,608, and exports by £2,711508 to ^,4M,W0. 
Of the aggregate trade of the ^Bony, the United 
Kingdom took 52-82 per cent., Canada 24-22 per 
cent and the United States 13-49 per c^t 
Prospects for British trade are promising.— <Uol. 
Bep.-Ann., No. 1123, 1922.) 
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Tmhnicai. Rbooeds or Exrtosxvsa Sufflt, 1915— 
1918. No. 5. Mamufactubb of SoLPHxmio Aod> 
BT THB Contact Progess. Pp. 128. Minutry 
of Muuitioiu and Department of Sdentifu and 
Indwtrvd DeteareK London: S.M, Statumery 
OjSice, 1921. Price 26*. 

Tiiift volume, containing resalte of acientific and 
industrial value obtained in the national factories 
during the war, maintains the high standard of 
escellence established by the four previous publica- 
tions. Indeed, it is no exaggeration to say that the 
volume will be regarded as a classic, to wMch works 
chemista and technicians wilt have frequent re- 
course, not only for operating details, but for 
infonnation concerning chemical control, thermal 
values and efficiencies, methods of calculation, 
platinisation, recovery and purification of pla- 
tinum from old contact mass, and other such valu- 
able data. The hllniatry and Mr. Hacnab are to be 
congratulated on the signal success which has 
attended their efforts. 

The book is divided into two sections. One'deals 
with the Mannheim oleum plant, the distinctive 
feature of which is that conversion of the sulphur 
dioxide into trioxide is effected in two stages, viz., 
by using ferric oxide and platinum as the catalytic 
media; the other section is assigned to the Grille 
oleum plant, where platinum alone serves as the 
catalyst. Three excellent appendices complete the 
book, the value of which Is enhanced by the scale 
drawings, graphs, and other illustrations, several 
of which are unique. 

The first section commences with a general out- 
line and description of the Mannheim plant, and 
is followed by commemdably clear descriptive details 
of the Bweral parts constituting the integral unit. 
The whme gamut is traversed : nothing apparently 
is omitted. With equal lucidity and detail is 
indicated the operatLou of the various parts of this 
plant, and valuable notes are furnished (pp. 11 — 37) 
on the working and control of the plant and the 
experiments which have been conducted from time 
to time to determine the conditions calculated to 
promote greater uniformity and higher efficiencies 
at all stages of the operation. Section 2 follows 
much the same arrangement as the preceding 
section, although supplementary information is 
afforded in relation to the production of 
the magnesium-sulphate mass, chemical control, 
thermal values and efficiencies, etc. The complete- 
ness ol the thermal data is significant, and adds 
materially to the outstanding merit and value of 
the book. Indeed, the methods used and the data 
afforded will doubtless serve as a guide for cakrnla- 
tions of a cognate nature covering a wide range of 
chemka! operations. An equally prominent feature 
of this section is to be found in the calculations 
involved in the design of the plant, etc. These are 
^ven in considerable detail and are invaluable 
from many points of view. They are typical of the 
meticnlpos cars and attention to detail which 
chtt’acterised Quinan’s design of chemical and 

It is known tflK certain oleum installations, out- 
■ids the Ministry’s control, proved a woeful failure 
owing to imperfect design of the purification 
section, and to faulty preparation of the catalyst, 
^isss iipgiTfectiona could hardly have arisen had 


■ I®***. 35.1825 

this volume been in the hands of thpse respona Ki 
for the design pf the plants in qfi^tion. 

Very little further comment is called for 
indeed is possible within the E^ts of Shis rev ^ 
It is noted that the name and characteristics of ^ 
pyrites ore are not given in connexion with ^ 
experiments cited relative to the working of 
lump burners. Manifestly they have an importa t 
bearing. Some well-known pyrites ore* a 
notorious for the ease with which they decrepitate 
a disability which contrihutes to the formation^’ 
clinker and, incidentally, to an abnormal sulpha 
content of the burnt ore. ^ 

Experience suggests that the HerreeW 
mechanical burner is peculiarly responsive to 
slightest irregularities of feed and airnadmiasioj 
the temperature of the beds fluctuating appraciabiv* 
unless the most constant conditions are maintainJ' 
The Wedge burner, which has a greater throush- 
put, has been found to be free from some of theu 
disabilities. It is unfortunate that mechanical 
sulphur-burners were net installed at one or other 
of the factories of the Ministry of Munitions a 
it would have been interesting to contrast the 
results of the operation of, say, the Tromblea and 
Paul continuous, mechanical sulphur-burner with 
the results known to be obtained with the hand- 
operated sulphar-burners described on page 49. 

The book is printed in clear type, and its cost 
places it within the reach of all. It U an eminentlj 
practical contribution, and in the phraseology of 
Bacon needs “ to be chewed and digested"; ia 
other words, it is essentially a work to be studied, 

F. Faesibh. 


Iron Or* (5uT?vinary of Information a» U 
Present and Prospective Iron-ore Supjilitt of 
ike World), Part 1, Unitxd Kingdom (pp. 23^, 
6*.); Pt. 2, British Africa (pp. 76, 3i.); Pi. 3, 
British America (pp, 115, 3*. 6d.); Ft. ( 
Bbxtibh Abu (pp. 65, 2s. 6d.) ; Pt. 5, ArsTSiui 
AND New Zkadand (pp, 106, 4*.). /mperial 
Afinerol Desources Bureau. London: H.M. 
Stationery Office^ 1922. 

The above five parts deal with the statistia, 
production and iron-ore resources of the Britul 
Empire. As is well known, the Imperial 
Resources Bureau has been issuing an imparteitl 
series of publications on the mineral industry of dit 
British Empire and foreign countries, with statistics 
of production, during the war period, 19 l 3 * 19 l 9 i 
when most official statistics were in abeyance. Witl 
regard to iron ore, the National Federation of Irw 
and Steel Manafacturers felt that aomething dm*™ 
was required, and they offered their aesistea^ 
both personal and financial, in order to enable w 
Bureau to produce a work not merely dealing ^ 
production but summarising the known and p 
pective iron-ore resources of the 
information is particularly valuable to 
masters, as the British irem industry relies 
than that of any other country, with the 
perhaps of Belgixun, upon imimrted iron 
The work before ua gives evidence of mn® 
and painstaking reseai^ into the vwt -jj 
formation that exists scattered in many ? ^orii^ 
the tubieci of iron-ore resources. Part 1 ® 
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rttle mo*'® ““ abstract of the publication of 

(he Geological Surrey on British iron ores, but in 
ddition it contains a number of important statis- 
ticS tables showing production, imports, exports, 
domestic consumption, etc. of iron ore and of the 
jhief products of iron and steel manufacture. The 
infonnation upon which the other parts is based 
has been for the most part obtained from the 
Ecological surrey departments of the respective 
OTuntries, some of which, notably the Geological 
Survey of Canada, have long devoted mnch atten- 
tion to economic questions. It is self-evident that 
anything like a review of the immense mass of 
detailed information collected in these five volumes 
is out of the question. It can only be said that they 
cover very fully the intended ground, and con- 
atitute as complete and accurate a survey of the 
iron-ore resources of the British Empire as it is 
possible to compile at the present day. 

H. Lotus. 


Fibbt Repobt of the Adhesives Reseahoh Cou- 
HITTEB. Department of Scientific and Indue- 
trial Beeeareh. Pp. 129. London: H. if. 
Stationery Office, 1922. Price is. 

The Adhesives Research Committee was appointed 
by the Advisory Committee of the Privy Council 
for Scientific and Industrial Research in December, 
1919, to continue the work of the Adhesives Com- 
mittee of the Conjoint Board of Scientific Societies. 
The present report includes the unpublished work 
of the latter committee, thus making a comprehen- 
sive summary of the work done from 1918 to the 
end of 1921. Two appendices are added, viz. : (1) 
a descriptive bibliography of gelatin prepared and 
revised by Dr. T. Slater Price, and (2) an account 
of the recent work of Prof. J. W, McBain on the 
nature of soap solutions and gels. The volume 
may be very highly recommended to all interested 
iin glue, gelatin and other nitrogenous adhesives. 
The work done, however, appears to be almost 
entirely connected with nitrogenous adhesives, and 
the title “Adhesives Research Committee” is 
somewhat incorrect and misleading. Starch 
adhesives, which for many purposes have entirely 
replaced glue, are not even mentioned. A few 
sxperiments on casein cements are recorded, and 
the possibility of utilising the proteins of castor 
|>ean as a substitute for casein has also been 

iemonstrated. 

necessity for the work arose during the war 
»wing to a threatened shortage of the raw 
Materials necessary for the manufacture of glues 
ind casein cements. Hence, at first, conservation 
n materials and more economical methods of mann- 
acture were more important than purely scientific 
nvestigations. The early work of the Committee 
raa therefore chiefly empirical and confined to (o) 
® *^^®centiatiou of good and bad glues by 
tests, (b) an attempt to discover the 
stances (and their properties) which give glne its 
, power, (e) the prevention of waste of raw 
aterial during manufacture, and (d) the inveeti- 
mn of the adhesive power of substances obtained 
material ^ other than bone, hide, r cfisein. 
i- ^ empirical i&quiiy gave place to system- 
iiivesiigation. In dealing with the 
L reference is made to 

" Kobertson’s work described in. the ** Report 


on the^ Materials of Gonstructimn used, in Aircraft 
and Air JBngines/’ published by H.M. Stationery 
Office at 2ls. It is a pity that a detailed descrip- 
tion of the test employed was not included in the 
present report. 

It is unfortunate, but perhaps unavoidable, that a 
Research Committee should have to spend so much 
time rediscovering what is already known to many 
chemists who work upon glue or gelatin. Thus on 
page 16 five general conclusions of the investiga- 
tions are stated. Four of these are already quite 
well understood, and could have been ascertained 
by inquiry, with the saving of much time and 
trouble. The fifth conclusion is that gelatin can be 
made from undecalcified ground bones of ^ inch 
diameter at temperatures below 100® C. The 
reviewer studied this question more than ten years 
ago, and has an experimental plant with which he 
prepared a high-grade gelatin from undecalcified 
bones and brought the method to the notice of a 
large manufacturer. Of course, it may be desirable 
to restate the simple principles of manufacture, hut 
it can hardly be necessary for a Research Committee 
to carry out experiments to rediscover such facts 
as the deterioration of glue solutions at high or even 
on prolonged heating at low temperatures. 

Under Classification of Glues ” a useful sum- 
mary of various known tests is given. To these is 
added an important new one, viz., the “ diffusible- 
nitrogen test,” which is fully described. It is 
shown that the tensile strength of a glue is roughly 
inversely proportional to its diffusible nitrogen 
content. Valuable work, though with negative 
results, has also been carried out in the determina- 
tion of the Hausmann numbers” of different 
types of glue. These numbers are the percentages 
of nitrogen existing as “amide,” “ humin,” 
“ diamino,” and “ other ” nitrogen. Similarly, the 
percentages of free amino-acids and phosphorus 
have been studied, but, like the Hausmann num- 
bers, they appear to have but little relation to the 
tensile strength of a glue. The opinion is expressed 
that, as a general rule, a gelatin or glue which forms 
a poor gel is not a good adhesive. In the experi- 
ence of the reviewer, this is only true when dealing 
with any particular type of glue, and even then 
only serves ae a measure of efBciency of the prtj- 
cessos. One of the difficult things to explain is 
that certain glues, which will not gel, still have 
excellent adhesive properties, unless hydrolysis has 
proceeded far enough to reduce their viscosity 
seriously. For some purposes glues w'ith a low 
jelly-strength are actually preferred, provided that 
they possess what the report terms the “ optimum 
viscosity ” which is necessary for the particular 
class of material to be glued. 

In carrying out the study of the formation of 
gelatin, the rate of extraction of gelatin from both 
bones and skin has been studied, and in the case 
of ossein reduced to a mathematical formula. The 
effects of the presence of acids or alkalis in the 
extraction fluid and of prolonged heating are also 
here described. 

Tlie last 77 pages of the report, dealing with the 
descriptive bibliography of gelatin and the tearing 
of the results obtained in recent^ investigation# of 
soap solutions upon the structure of gels, are a 
valuable addition. Altogether the report may bo 
regarded as the first volume of a much-needed 
treatise upon a hitherto neglected subject. 

8. B. TaonuK. 
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JliimxATioN Pbinciflu * Am pBocnacas. By 
Ds. Sydmxt TounOim and Ooliab<»utob«. 
Pp. iciit. + 509. London: MacmiUan and 
Company, 1933. Price 40e. net. 

The general arrangement ot the xbaterial m the 
first section of this hook is satisfactorily consecntive, 
and, considered in conjunction with the literary 
style, it may be said that there are few technical 
books, published in this country, containing matter 
which may be read with such little effort. 

Commencing with ^introductory notes, mainly 
dealing with general laboratory directions and 
descriptions of apparatus, the next chapter deals 
rather scantily with the boiling-points of pure 
liquids. Following this we have a discussion on the 
vapour pressure of mixed liquids, and the infiuenoe 
of chemical relationship, and molecular association, 
thereon. In this chapter (Chapter 111), it is 
suggested that miscibility is a function of inter- 
molecular attraction, so that the relationship sug- 
gested by D. Berthelot and by Galitsine holds good. 
If, however, we accept the supposition that the 
boiling-point of a pure substance is a function of 
the attraction between molecnles, the above 
relationship imposes upon us the necessity of 
adopting the doctrine that the greater the differ- 
ence in boiling-point between two liquids, the 
greater will be their tendency to yield a hetero- 
geneous mixture. This point is brought to notice 
in view of the prominence accorded to the work of 
F. D. Brown, and to the use of this relationship 
as a basis for carrying out experimental investiga- 
tions. Chapter IV deals with the boiling-points of 
homogeneous and heterogeneous liquid mixtures, 
the effect of pressure on the boiling-points, and the 
composition of azeotropic mixtures. A list of the 
boiling-points and composition of a very large 
number of azeotropic mixtures is also given. 

The treatment of experimental determinations 
of the composition of liquid and corresponding 
vapour phases (Chapter V) is satisfactory. Concise 
descriptions are given of the apparatus and methods 
employed by F. D. Brown, Lehfeldt, Rosanoff, 
Zawidski, and others, together with notes on the 
errors likely to arise in work of this kind. It is 
questionalAe whether Linebarger’s work should be 
dismissed without discussion. The subject is taken 
up from a ^‘theoretical*’ standpoint in the follow- 
ing chapter, but the treatment appears to be 
inadequate. 

In Chapter VII the author gives laboratory 
directions relating to fractional distillation. 

After discussion of the composition of liquid and 
vapour phases (c/. s.), the theme passes on to the 
relations between the weight and composition, and 
between the boiling-points, of the residue and dis- 
tillate (Chapters VIII and IX) ; whilst in the same 
connexion, an able and critical treatment of vari- 
ous typ^ of still-heads comprises the following three 
chapters, followed by notes (Chapter Xlll) on the 
continuous stills devised by Carveth and by Lord 
Rayleigh. Chapter XIV deals largely with results 
obtained with the Young and Thomas type of 
column. 

A short general description of the plant necessary 
to-^eot dktillatioii on the industrial scale, given 
in Chapter XV, forms an introduction to the 
specislised matt^ given in subsequent sections of 
tile book. 

On reading tbe four following chapters one feels 
that a subjapt has been reached to which all that 


has pseceded forms merely an introduction, p. 
foBsor YonnS'lms treateS the, subject of fraction^ 
distillatiOiil as a method of quantitative analysis ' 
such a manner that one cannot but make the gnge 
tion that this section should be published per ^ 
. Section I concludes with a brief consideration of 
processes involving sublimation. ^ 

The subsequent sections of the bbbk, devoted Ia 
industrial processes, include the manufacture rrf 
acetone and n-hutyl alcohol, ethyl alcohol, the 
petroleum industry, diatdllation of coal tar, glycerin 
and essential oils. ' 

It is rather difficult to criticise without bias an* 
technical matter written from a standpoint 
diametrically opposed to that which has formed the 
basis of one’s training. However, in revievioff 
these sections of Prof. Young’s treatise, wo must 
bear in mind to what extent this work will benefit 
the technologist and chemical engineer who may 
specialise in such processes. This country has nevw 
become famous for tbe efficiency of its distillation 
plant; and, on reading through the sections devoted 
to the industrial aspect of the subject, one cannot 
but feel that we have not yet got away from iim 
empirical and rule-of-thnmb methods which hare 
characterised such processes. A slight all-round 
improvement occurred during the war, with the 
advent of technical chemists from abroad; and, 
therefcre, it is unfortunate that the latter gectioni 
of the book under review do not in any way illoi. 
irate the application of the theoretical side of tb 
subject to the successful design of plant. 

J. Brown. 
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SODIUM SILICATE AS AN ADHESIVE 

REX FURNESS 


T he First Report of the Adhesives Re- 
search Committee (ef. J., 1922, 379 r) 
has been criticised, from many points 
of view in the technical Press ; perhaps its 
most noteworthy omission is the consideration 
of commercial sodium silicate— “ water glass ” 
—as an adhesive, the advantages of which are 
becoming increasingly realised. In this country 
several firms are using upwards of a thousand 
tons of this adhesive yearly, whilst in the 
United States its use is even more favoured. 
Owing to shortage of animal and vegetable 
products during the war, silicate adhesives 
were used on a large scale in Germany, and 
their advantages have ensured continued use 
under post-war conditions. 

Commercial sodium silicate possesses all the 
essential properties of an efficient adhesive, 
viz., (1) ease, suitability, fle.vibility, and general 
efficiency of application to the materials to be 
united ; and (2) power of “ setting ” in a 
suitable maimer and time, with the formation 
of a bond of desired strength. 

(1) The physical characteristics of a sodium 
silicate solution can be predetermined by the 
manufacturer (c/. i.) so that it will penetrate 
into the surface pores or irregularities, whether 
these be of large or microscopic dimensions, 
of the materials to be united, w ithout saturating 
or passing through such materials ; in other 
words, its viscosity can be so adjusted that it 
is neither too thick nor too thin for a required 
purpose. The surface phenomena exhibited 
between silicate solutions and the various 
materials which may be tuiited with its aid 
are not well understood, nor is the reason why 
a bond is formed at all (this applies to ad- 
hesives, in general, since the precise physical 
or chemical property upon which adhesion 
depends is not definitely known) ; it must, 
therefore, suffice to state in this place that 
silicate solutions will “ w'et ” the surfaces of 
such substances as paper and paper products, 
wood, and abrasive materials. 

(2) The setting of a silicate adhesive may 
result from cooling, or from the evaporation 
or absorption of water, or from all these causes 
combined. A smaller abstraction of water is 
from concentrated sUicato solutions 
than from many animal and vegetable glues, 
w that the speed of setting can be greatly 
increased, and with it the speed of the piarticular 
Tb iipnn which the work is being effected, 
ne bond is permanent and is not disturbed 


by warmth, as in the case of certain adhesives. 
The bond strength is perhaps not so high as 
that of animal glue, but it is superior to that 
of most other adhesives, and, what is far more 
important, the minimum bond is greater than 
the tearing strength of the materials with 
which it is used. 

Advantages op Silicate Adhesives 

Silicate adhesives may be prepared -nuth any 
de^ed viscosity and setting time, and their 
composition can be varied to enable articles 
made with their aid to withstand any particular 
conditions of temperature and humidity. These 
adhesives do not putrefy or decay, they are 
immune from any form of bacterial activity, 
and they repel vermin. They are fireproof, 
and although not absolutely resistant to w'ater 
the materials manufactured with their aid are 
damp-proof. The fact that they are odourless 
is of especial importance in the manufacture of 
built-up paper-board and corrugated containers 
for food pr^ucts. 

-A.gain, siheate adhesives are cheap, both 
relatively as to the quantity required for 
uniting materials and absoluteh'. These facts, 
taken in conjunction with the important point 
that they are perhaps the easiest to use, as 
they do not require the appUoation of heat, 
and may thus be kept ready for immediate 
use, must be regarded as constituting very 
substantial clauns. 

Let us compa-re briefly some of the above- 
mentioned properties of silicate adhesives with 
those of animal and vegetable products. 
Animal glue, for instance, is liable to deteriorate 
if not kept dry. Its solutions must contain 
disinfectants in 'order to prevent mould gro-wth, 
and they are by no means odourless. Batches 
of glue solution must be freshly made at fre- 
quent intervals ; and this adhesive is much 
more troublesome to apply than silicate 
adhesives, which are almost always applied 
cold and in the state m which they are received 
from the manufacturers. The organic con- 
stitution of glue and other popular adhesives 
renders them combustible, putrescible, and 
attractive to vermin. 

Casein adhesives are troublesome in use as 
compared with the always available silicate 
solution, and in addition casein glues must be 
used VCTV soon after the solution has been 
made. Even the patented and special types 
have a hardening period of a few hours only. 
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casein glues in general, like eniinal or 
gelatin glues, cannot be r^ed upon to afford 
ocmstant and uniformly reproducible batches. 
Many influences have been traced which affect 
casein and render such irregularity inevitable. 
Silicate adhesives of a specified quality and 
composition can always be relied upon to give 
constant results, provided temperature, humid- 
ity of the workroom, and other variable factors 
are controlled. Starch and dextrin adhesives 
are relatively weak in bonding strength, and 
in spite of the numerous special and patented 
“ modified ” starch adhesives, they are trouble- 
some to prepare for use. 

SoDHTM Silicate Soltitions 

The large variety of silicate solutions has 
rendered possible their use in many manu- 
factures. Thus, the built-up paper-board in- 
dustry finds no better adhesive ; the facing or 
lining of corrugated paper or board, the pro- 
duction of multi-ply veneer, the manufacture 
of “ mandrel ’’ paper articles for food con- 
tainers, etc., the emplojTnent of silicate as a 
sealing agent for packages, cartons, etc., the 
binding of artlfioial or natural abrasives in the 
making of abrasive wheels, and so forth, may 
be cited as examples of the use of silicate 
adhesives. 

It will be obvious that one definite adhesive 
solution cannot serve for more than a limited 
number of purposes. The great merit of 
silicate is that it can be made into a large 
number of solutions of varying viscosity, 
stickiness,' etc., and the composition of the 
“ sUicate ” itself (the word “ silicate ” covers 
a ndde field in commerce) can be modified so 
as to confer almost any desired physical state 
upon its solutions. To gain an insight into 
the basis of this wide range of properties, some 
account must be given of the variations possible 
in the constitution of silicate glass itself, and 
of the inter-relations of its solutions. 

Sodium Silicatk and its Colloidal Solutions 

Although the chemical compound Na^iO,, 
Aq. can be isolated as a crystalline solid, it has 
little or no interest to the manufacturer or 
user of sodium silicate, since in solution it 
possesses none of those physical properties 
upon which most of the applications of “ sili- 
cate ” depend. The sodium silicate of com- 
merce may bo said, broadly, to consist of a 
colloidal solution of siiica in Na,O.SiO, or 
Na,0,2Si0i (or both). Although not extensively 
applied in industry, the yellow and green 
silicate “ glasses ” are well-known to the 
chemist — the colours beir^ due to iron com- 
pounds in the ferric and ferrous state respec- 
tively. The ordinary “ water glass ” of com- 
merce is obtained from these “ glasses ” by 
dissolving them in water, allowing the aluminous 
Mid ferrous impurities to settle out, and 
evaporating the solution. 

lAie ratio of sodium oxide to siiica in com- 
mercial gihoate solutions is usually calculated 


from pereedtage compositions, and is 
expressed mblecnlarly ; it varies from about 
1 : 1'5 to 1:4. Many changes occur a 
the proportion iff alkali increases; the tok! 
possible solid content increases greatly, u, 
solution becomes heavier, and the viseosit- 
at a given specific gravity diminishes. 
take the case of two sUicate solutions iii whiel, 
the ratios are approximately 1:1-5 and l 4 
respectively. At a constant gravity, say about 
70° Tw'., the more alkaline silicate is a tbij 
liquid, oasUy poured, whilst the product hioii 
in silica is jelly-like and stiff. Conversely, ^ 
obtain both sfficate solutions in an approa 
mately similar state of viscosity, the Blkaliiu 
product must be concentrated to almost tn-ice 
the above gra-vity. 

At this commercial limiting concentration 
there are differences in the physical properties 
of the tivo typos of silicate solutions. The 
product high in silica is jelly-like, and can be 
moulded to some extent, but the highly alkaline 
silicate is a viscous and sticky liquid, whieh 
can be drawn into threads, and which easilv 
absorbs water from the atmosphere, so that 
it “ dries ” badly in use. 

Between those two chosen extremes of alkali, 
silica ratio lie the siUcates of commerce, audit 
will be appreciated that all grades of viscositv, 
stickiness, setting time — dependent upon ease 
of “ drying ” — and total content of solids caj 
be produced by altering the alkali-silica ratio, 
and working the gravity in correlation. 

The facts may be summed up as follows : (1) 
IVhen the specific gravity of the solution is 
kept constant, the viscosity and alkali content 
vary inversely ; (2) if the viscosity be kept 
constant, the gravity and alkalinity vary 
directly. 

Examples of solutions from large shipments 
may be quoted to illustrate this point 

Gravity ("Tw.). n»Uo .H»,0 : SIO,. VUcOilty (at 20" C,|, 

(1) 8o .. 1;3'2« .. 21-9 C.U S, miiU. 

(2) B7'T .. 1:3-16 .. 10-8 C.O.S. limti. 

(1> 71-6 .. 1:3-53 .. 3-1 C.O.a. uulti. 

(2) 71 00 .. 1:3-43 .. 1-7 C.U.S. uiuts. 

Although the gravity is not quite constant in 
either of the two cases shown, it increases from 
(1) to (2) and should therefore, of itself, tad 
to increase the viscosity. Limits are, howevEt, 
set to the indiscriminate extension of these 
variations. Thus, if the alkalinity of the 
solution be too high, a very slow-dryiiig "at® 
absorbent silicate results ; and there are otbfi 
objections which will be discussed later. 

Broadly speaking, the viscosity and stickiness 
of a silicate solution can be arranged by tw 
producer so that it will fulfil all roquireni®^ 
from an adhesive standpoint and possess no 
disadvantageous qualities. 

The Alkalinity of Silicate 

Such an alkalinity as is represented b.r “ 
1:1-5 ratio would lead to discolciration ot ^ 
paper or wood products with which . 

chiefly used as an adheMve. Many P**™ 
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-aid articles, e.g-, food containers, are 
'red with a facing paper €x label printed in 
Jours- Now many colours are affected by 
kali md labels printed in such dyes or inks 
^ome discoloured after long contact with a 
jckage of which the material has been built 

^h the aid of silicate adhesives of high 
kali content. Paper tubes, made from 
lechanical woodpulp stock are “ stuck ” in the 
)iirse of making by means of silicate, and if 
ua is too alkaline, a yellow colour develops 
t the overlap. Further discussion of the 
jects of alkali in highly alkaUne silicate 
Jutions is unnecessary, as it has been stated 
lat the chief use of silicate ats an adhesive is 
)r paper and wood products, which are readily 
jsceptible to alkali attack. It should, how- 
rer, be pointed out that other factors influence 
baining. and that a thin “ neutral ” silicate 
ill stain a white board more than a thick 
ighly alkaline product, facility of surface 
bsorption and x>€^netration having to be 
onsidcred. 

No one realises the significance of alkali 
ontent more than the manufacturer of silicate ; 
or this reason silicates are not made with a 
igh alkali content, and if the user will employ 
he adhesive as sparingly as possible — ^which 
i not difficult, as silicate spreads easily — no 
taining need be feared. 

Labels printed in alkali-destructible colours 
lave been successfully pasted on to containers 
rith the aid of silicate of low alkali content, 
he labels being reasonably thick and not 
pread too thickly with the adhesive. In 
;eneral, however, dyes affected by alkali should 
lot be used in labels or coloured outside 
rrappings which are to be affixed by means of 
ilicate. 

Excessive alkali in a silicate adhesive tends 
o make the material with which it is used 


omewhat hygroscopuc, and to render it very 
‘ slow ” on the machine, e.p., in paper-bo,ard 
nmufacture. An alkaline silicate can be made 
itioky enough to cause edges to adhere after 
\ short contact. Hence a balance must be 
rtruck between the various desirable qualities ; 
P this w'ay only can an article be produced 
Fhich is sufficiently viscous and sticky, which 
pw a convenient drymg and setting rate, and 
rhose alkali content is as low as is consistent 
rith the realisation of the other essentials. 


Applications op Silicate Adhesives 

®^ht-up paper-board, box-board, contamer- 
oard and the like are made by uniting several 
eets of paper-stock, not in themselves thick 
strong enough for use in making packages, 
containers, etc. A four-ply board is a 
nunon article of manufacture, and is made 
y unitmg two “ inners ” of cheap mechanical 
chip stock, with two 

iti. 1 suitably (resin) sized Manila or 
‘W stock. The ' 

points ■ 
a2 


inners " are, say, 23 to 30 
m thickiieBS — a “ point ” represents 


a thongandth of an inch — ^whilst the “ outers 
iwge from 4 to 8 “ points ” in thickness. 
Silicate is applied by suitable spreading roUers 
to the “ inners ” only, the mEKihine positions 
the “ outers,” and the potential board passes 
to pressure rollers, where the union is com- 
plete. A good adhesive has dried at this 
stage, BO that the completed board can 
pass on immediately to the cutters and trim- 
mers. The edges of the board do not become 
loose, and the loss by cutting and trimming 
is only a few pier cent, even with the machine 
running at, say, 100 ft. per minute. A con- 
sumption of 35-40 lb. of silicate per 1000 sq. ft. 
of board made is a normal usage. 

Several factors influence the efficiency of the 
machine, and of these temperature, humidity 
and quabty of stock may be noted. In some 
factories the temperature is kept uniform by 
artificial means. It is obviously possible to 
use heated silicate adhesive, so that after 
application to the stock, the union takes place 
both by cooling — the sflicate becoming more 
viscous — and by increased evajjoration ofjthe 
water. The stock should absorb the silicate as 
uniformly as jiossible, for if the “ inners ” are 
relatively' more porous, it wOl be necessary to 
overload them in order to leave enough ad- 
hesive to make the bond with the uncoated 
“ outers.” 

The production of wall-board, book-bindings, 
cloth-board, and in fact all kinds of built-up 
jirodncts made of wood or paper stock, requires 
no elaborate consideration, but it may be 
noted that mandrel-made articles — spiral or lap 
wound — are jiroduced with silicate adhesives. 
The making of cylinders from plane sheets of 
strong board — the cylinders afterwards being 
cut mto suitable sizes for food containers — 
presents difficulties which can be overcome. 
Thus, the “ spring ” of the board demands that 
a good ” hold ” at the overlap be quickly' 
attaineii, otherwise the rate of manufacture is 
lowered. The alkali content of the adhesive 
must be watched, so that staining of the board 
shall not result, and, as abox'e noted, the 
balance is stnick between the various essentials. 

Coriugated or crimped paper or board is 
often made into a three- or fivo-pily product. 
Xlius, the latter consists of two corrugated 
sheets with a central, an outer and an inner 
Imer or facing of suitable paper. This is 
affixed by smearing the tips of the ridges with 
silicate and pressing the linei-s upon them. 
The same qualities in the adhesive are again 
demanded, and the output of the machines is 
regulated by the speed of dryring, the completion 
of the bond, etc. Silicates with 8 8 to 9 3 per 
cent, of sodium oxide and 28-29 per cent, of 
silica (76-81° Tw.), are foimd suitable but a 
compound with as much as 11 per cent, of 
sodium oxide has been tried ; such sUicates, 
Wiowever, are not as y'et in general use. ^ 

The adhesives used in the production of 
built-up w'ood -board — veneers — are casein, alkal- 
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ine starch, glue, etc., but silicate is 'finding 
increased application. A thinner silicate can 
be employ^, since pressure is applied for 
some time after building up the composite 
product. A silicate of about 55° Tw., with a 
relatively low alkali content, is preferable. 

“ Fillers ” may be added. 

As a final example, the bonding of natural or 
artificial abrasives for the manufacture of 
abrasi'^e wheels may be indicated. A mixture 
of abrasive, clay, and silicate is moulded and 
subsequently baked. A strong bond is form^, 
possibly by interaction between the alkaline 
silicate and the aluminium hydroailicate of the 
clay. Occasionally there is interaction between 
the alkaline silicate and a silicon carbide 
abrasive employed, but the addition of potass- 
ium permanganate, which reacts with the 
hydrogen otherwise evolved, has been claimed 
to prevent imperfections caused by liberated 
gas. Silicate adhesive is largely employed in 
abrasive-wheel manufacture, but dry silicate 
“ glass ” is perhaps more suitable than the 
solution, the “ glass ” being employed in the 
dry process of wheel construction. 

Fillers 

Whiting, dry (but not baked) clay, etc. 
may be added to increase the viscosity of the 
adhesive. If a thicker and more quickly 
setting adhesive be required, the filler is added 
alone, up to an equal weight. If a thicker 
a^esive with no increased setting speed be 
demanded, dilution with water may be prac- 
tised, whilst the addition of both filler and 
water in larger amount will provide a thicker 
adhesive -(nth a diminished setting speetl. The 
action and relations of silicate and various 
fillers require further study, and this field of 
research appears to ofier great possibilities. 
Such problems as the increased difficulty of 
application, the less “ handy ” type of adhesive 
which is necessarily produced, the requirement 
of agitation devices for the adhesive trough at 
the machines, must be investigated before 
“ filled ” silicates can be employed to supplant 
plain silicate solutions. They are, however, 
finding increased application, for example, in 
uniting very porous materials or surfaces of 
unequal porosity. 

Conclusions 


Sodium silicate solutions can be prepared to 
meet all the requirements of a good adhesive; they 
are superior to animal and vegetable adhesives 
in that they are fire-resisting, do not bwome 
rancid, and are vermin-repeUent. Silicate 
adhesives are quite odourless, and produce 
damp-proof articles, they have a relatively 
fiigb bond strength, and their setting times 
can be varied over a wide range. They are 
ever-ieady, requiring no heat before or during 
application, and they give consMtent resulm; 
(Ae apparatus required for their application 
to wood, paper, etc. is extremely simple. 
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TECHraCAL ASPECTS OF 
HYDROGENATION* 

T he technical application of what bouU 
appear to be a comparatively simple 
catalytic reaction— ;if any cataljiit 
reaction may be considered simple — ^has inspiraj 
the subject matter of some 300 patents. Aj 
of these have for their aim the production of 
substantially the same product by reaching the 
same chemical end-point. 

Our sympathy must be given to any nnfoi. 
tunate investigator, who, desirag to take up 
the study of the subject at this stage, is faoeh 
with contradictory statements and eomplijj. 
tions out of all proportion in magnitude to the 
simple manipulation necessary to efiect hydro, 
genation on a commercial scale. I would that 
1 could lay before you some sound scheme fop 
the reconstruction of Patent Law, as applied 
to chemical products, framed in such a way 
as to frustrate the registration of so many 
patents on the one subject, without in any 
way doing an injustice to the genuine researcS 
worker and without producing stagnation of 
enterprise. Let those who have a ready solu- 
tion of this problem read the able words of 
Horatio Ballantynef so that they may first 
leam where angels fear to tread. 

Hydrogenation has two main effects — (1) To 
produce a hard solid fat from a liquid oil; 
(2) To remove certain impurities which are not 
removable by any other means, so rendering 
the oil of use for purposes for which it could 
not otherwise he Mapted. 

Passing over theoretical considerations, tie 
process may be briefly described as the intra- 
duction of a comparatively small weight of 
hydrogen into the oil (only a few pounds per 
ton)- This small weight of hydrogen, however, 
occupies ns much as 1 cb. ft. per lb. ol od 
treated, and it is this comparatively 
volume of hydrogen which raises the first 
difficulty on the commercial scale and brings 
before 'the manufacturer the necessity to 
making the first decision— namely, shall epw- 
tions be, conducted near a convenient supply 
of hydrogen or near the source of the oil- 
The production of cheap hydrogen, 
from carbon monoxide and oxygen and na^ 
as little nitrogen as possible, has grown 
the hardening industry. 


ae naraenmg muuBuj. . 

The most important methods of prod 
hydrogen are— (1) By electrolysis; or (j-M 
decomposition of water by alternate osi 
and reduction of iron with producer gas. 

Of the electrolytic methods there 
(a) Direct electrolysis of m 

operation oxygen is a valuable ji 

or (6) electrolysis of salt, havmg for 
issue the production of caustic soa 
chlorine as a by-product. ^ 

• A vva by Mr. K. Wob*^ *° 

(ChemlnS^rf the Brltjih *»"■., publUni » 

tLreto" o® •"S.'S; 121B). 

the IniUtate of CbenJitiy, 1»** W- J-, *■“ 
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In both theso 'eases h^d^e^ is directly 
obtained from water. Many other methods 
bare been, employed — such as the utilisation 
of the hydrogen of hydrocarbons and so forth. 
Of the possibilities of the future one must con- 
sider hydrogen, carriers, where advantage is 
taken of the affinity of oil for hydrogen, in 
that oil, under the stimulus of the catalyst, 
can rob other compounds of their hydrogen ; 
but whether a liquid, easily obtainable at a 
competitive price, can be found ready to give 
up its hydrogen to oil is one of the fascinating 
uossibilities of the future, and one which 
might cause a readjustment of the whole 
hydrogen position. 

In countries hke Norway — providentially 
provided with water-power — ^production by 
electrolysis must, in the present state of our 
knowledge, hold the field ; and it is only recent 
improvements that have allowed hydrogen, 
produced by other methods, to compete with 
the electrolytic product so as to permit the 
process of hardening to be carried out in a 
'ocality suitable to the oil supply. 

I pass over the production of hydrogen thus 
ightly, not from want of realisation of its 
mportance, but rather to emphasise what has 
ihvays received the least attention — namely, 
he oil itself. One reads of hydrogen poisons, 
jf catalyst poisons, and of the extraordinary 
!are taken in the preparation of products to 
free them from these poisons. One finds 
irorks where all this care is taken and yet a 
perfect catalyst together w'ith the most ideally 
pure hydrogen is introduced into oil, which 
oil has received quite inadequate attention 
and is reeking with impurities many of which 
arc easily removable. 

I have always held the view that the 
economy and efficiency of the process lie in a 
careful attention to the purity of the oil, and 
I feel that workers have been led astray by 
the fact that hydrogenation purifies so effect- 
ively that very little treatment is necessary' 
to begin with. For this reason they have let 
slip from their observation the fact that mo-st 
impurities, easily removable before hydrogena- 
tion, if left in the oil are merely wasters of 
catalyst and spoilers of hydrogen, and that 
impurities, more economically removed by 
simple means, are being dealt with in a more 
costly manner at the expense of catalyst and 
If I may for a moment poach on 
®, of theory, I would aim at the mark 
mv^ at from theoretical considerations — 
amely,^at, given a chemically pure oil and 
hydrogen amd catalyst, then, 
Rbmfij the catalyst 

„ , I'etain its activity for ever, and, while 
it i ^ of affairs is obviously impossible, 

of on to the catalyst, the working 

still o oftmx explained and is 

so httle understood. 


With a few exceptions nickel is tne catalyst 
universally employed. Among the exceptions 
are platinum and palladium, which, whilst 
almost prohibitive in price and involving very 
refined methods of recovery', cannot hope., 
to compete with nickel in spite of the small 
quantity which is necessary, unless it can be 
shown that their activity at low temperatures 
— in fact appreciable activity at room tem- 
perature — confers some benefit on the finished 
product, not otherwise obtainable, for example, 
the hardening of particular oils without the 
destruction of vitamins. Othemvise, unless 
these metals fall very considerably' in price, 
nickel has the field to itself. 

The catalyst problem consists of three 
parts — (1) The preparation of a suitable 
catalyst ; (2) the maintenance of its catalytic 
activity for as long a period as possible ; 
(3) the recovery and reactiv'ation of .spent 
catalyst. 

For the preparation of the catalyst the 
methods are many', but those commonly 
employ'e<l are based ou the preparation of 
nickel carbonate precipitated on a vehicle, 
such as kieselgulir, and. after drying, reduced 
in hydrogen cither directly in powder form or 
actually m the oil. The oil-reduction method 
produces a very’ active catalyst of a colloidal 
nature, a nature which, as one might expect, 
renders it more susceptible to poisons, and, 
m common with coUoids, liable to sudden 
coagulation. In fact cases have come to my 
notice in which a nickel catalyst has suddenly' 
coagulated from oil, in quite large particles 
as big as lead shot, and sunk, leaving a clear 
oil. (Research in this direction might be 
recommended to the colloid chemist, for 
whom, incidentally, there is a large field in 
connexion with oils generally'.) 

Notwithstanding such occasional irregular- 
ities, I have visited works where the catalyst 
is prepared ou this principle with the most 
excellent results. 

The simpheity of the dry -reduction method 
doubtless explains its great popularity. 'VMien 
this method first came into use a diversity of 
results was obtained, which was due to lack 
of temperature control and uneven heating. 
The more consistent results now so generally 
obtained are due to a clear appreciation of the 
following facts — ^namely, that : — 

Low temperature of reduction (250° C.) 
increases activity' but renders the catalyst 
more susceptible to poisons ; whereas high 
temperature of reduction (350° C.) lovv'ers the 
activity of the catalyst but increases its life. 

Catalysts may well be compared to horses : 
the low-temperature product is swift as a race- 
horse, and the high-temperature product is 
steady and slow as a cart horse. The first gets 
there* more quickly, no doubt, but the canny' 
• manufacturer who hew to drag a thousand tons 
a week through his factory' will choose the 
Clydesdale every time. 
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Having chosen the method of preparing our 
catalyst the maintenance of its activity must 
receive very careful attention, for therein lies 
one of the great sources of profit or loss in 
the process. 

I began hy emphasising the great need of 
purifying the oil, and I would ask those who 
take so much laudable care in purifying hydro- 
gen and catalyst to remember that as little 
impurity as 0'2 per cent, in the oil represents 
one-fifth of the weight of 1 per cent, of catalyst, 
and, should the impurity be one which forms 
a film on the catalyst, the result is obvious ; 
whereas, if the impxirity be moisture, hydro- 
lysis will result and the fatty acid produced 
will tend to form a coating of metallic soap. 

All workers know how often a failure to 
hydrogenate effectually is associated with a 
rise of acidity. Hydrogenation is essentially 
a problem for those experienced in the properties 
of oil rather than for metallurgists and gas 
chemists. 

The greatest solicitude that science can pay 
to the catalyst docs not prevent the havoc 
of age, and, sooner or later, the time comes 
when the question of recovery and re-activation 
arises. In the early days the process of hydro- 
genation was so profitable that residues 
consisting of approximately 1 part of nickel, 
1 part of kiesel^ihr and 2 parts of oil were 
discarded. The proportion of oil was subse- 
quently somewhat reduced, but ere long 
recovery of nickel became essential to economic 
working. 

Attempts to extract the oil by solvents from 
press residues have met with partial success, 
though, owing to the extreme fineness of the 
nickel, this is attended with some difficulty. 
A simpler method is to roast the residues or 
boil them out with caustic soda and roast the 
settled sludge. In some cases it may be 
sufficient to pass air over the ignited mass 
in a roaster, and, after displacing the air by 
CO,, reduce at 2M°-300° C. by hydrogen. A 
catalyst recovered in this way does not regain 
its original activity, so that when working 
with fish and other low-grade oils the ignited 
nickel residue is dissolv^ in acid, preferably 
nitric acid, and re-precipitated. In the latter 
case it is important not to introduce impurities 
by the solution of other metals contained as 
impurities in the kieselguhr. 

Processes have recently been suggested 
whereby both the oil and the nickd are 
recovered from residues in a condition suitable 
for immediate re-use, and these will, no doubt, 
come into general use in the future. The 
successful operation of such processes really 
means that the catalyst becomes a capital 
charge, in fact, a part of the plant, and such 
a revolutionary change is likely to lead to a 
complete alteration in the whole procedure of 
bydre^enation. 

A most extraordinary amount of engineering 
skill has been directed to the designing of all 
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kinds of m^hanical devices aimed at vioU* 
agitation and intimate admixture. The tJ 
vancement of the art, however, is in no % 
commensurate with the skill and enew! 
expended. The engineers — to use an Amed 
canism — ^have been “ barking np the 
tree ” when they have aimed at such violet 
methods ; whereas, to the simple-minded, nii, 
have not been led into mystio paths of theon- 
it seems obvious that once the catalyst 
become impregnated with oil, hydrogen can 
only reach it by penetrating tlnough the oil- 
and to get through the oil, it must be in soluti® 
in the oil. 

Once this is clearly understood it is easy to 
explain why such excellent results are obtain, 
able with a gentle circulation of hydrogen- 
saturated oil. -All that is really necessarjr ij 
to remove the hardened oil from the surface 
of the catalyst in order to make acce,s8 to fresh 
material. 


The main types of plant devised may be 
briefly summarised under three headings 

(1) A vessel nearly full of oil containing 
catalyst in suspension, through which hydrogen 
is circulated by mechanical means ; possiblv 
also with circulation of oil to maintain 
suspension of catalyst ; 

(2) A vessel full of hydrogen uito which 
an intimate mixture of oU and catalyst is 
sprayed ; 

(3) Vessels containing stationary catalyst, 
through which oil and hydrogen are circulated. 

Each of these three methods has fallen it 
for its share of elaboration, and it is unfortunate 
that, sometimes, the aim seems more the 
securing of a patent at any price than mt 
real improvement of the processes. 

After considering all these complications and 
elaborate devices it seems absurd to find that 
the very simple method which I use in my 
laboratory for testing samples of oil as to their 
suitability for hydrogenation, should achieve 
the same result just as well. 


Activated nickel wire is lightly pressed into 
a test-tube and covered with the oil to k 
treated. A slow stream of hydrogen is bubbled 
through the oil, the test-tube and its contents 
being maintained at 180“ C. Hydiogenation 
then takes place evenly, and the operation 
may be continued in this simple apparatus 
until the iodine value of the oil is reduced d 
nothing. The oil is poured away from w® 
catalyst and is clear without filtration. 

Practical experiments have proved 


of a 


that this laboratory method can be ex 
in its simplicity to a works scale. 

It has been suggested that poisoning 
catalyst by sulphur obtained from 
is proportional to the mass of catalyst, " 
hyffi’ogenation ia a function of „.Ai 

This suggestion has received a, 

support in the work of Dr. Maxted 



vd. »!.»«• «1 


REVIEW 


387 b 


iotion of sulphuretted hydrogen on pal- 
Llium.* This being so it would be expected 
tat a catalyst with relatively large mass in 
Moportion to its surface would hydrogenate 
ota containing small quantities of poisons 
ilmost independently of these poisons— that is, 
ag shown by Ih. E. E. Armstrong, the velocity- 
time curve would be a straight line. 

I have here some curves to show the results 
of hydrogenating oils by means of nickel 
wool which lend some support to this view. 
Ihough when we consider, for example in 
the case of linseed oil, the different chemical 
gubstances present — triglycerides of highly 
upsaturated fatty acids with three double 
linkages, hydrogenated down to olein and finally 
to pure tristearin — ^the fact that no break is 
shown in the curve may mean that the physical 
factors of contact, etc., are overwhelming the 
chemical side of the reaction altogether. 


Unseed Oil 
Soya Be»a Oil 
Cotton OU 
OUv© Oil 



TiJHe. 


In conclusion, it is pleasant to think that the 
ideal at which we should aim — namely, a 
continuous process with a fixed catalyst capable 
of revivification in situ delivering oil without 
appreciable loss of catalyst — is really not out 
of sight. An ^ded refinement is the possibility 
cl settmg an indicator to deliver automatically 
.^^^Wnous stream of oil of any desired degree 
? nydrogenation ; that is to say, a self -opera t- 
mechanical control to alter the conditions 
compensate variations in the 
speed of the proceta. 

• Chem. Soc. T., jqjj 


POST-WAR PROGRESS IN THE 
FIXATION OF NITROGEN* 


The Arc Process 

T he arc process of fixing atmospheric 
nitrogen was put into commercial opera- 
tion in Nomvay as long ago as 1904, and 
has now resxihcd an enormous development. It 
was pointed out in the Report of the Nitrogen 
Products Committee (c/. J., 1920, 2.5 r) that 
although the power requirements of the process 
are very large, it nevertheless affords the 
cheapest known method for the manufacture of 
nitric acid. 

It has not been sufficiently recognised that 
the arc process in its industrial form owes its 
initiation in a very great measure to scientific 
researches carried out mainly by British inves- 
tigators. When, during the war, the writer was 
privil^ed to see the whole of the developments 
at Notodden, also the much larger and newer 
plants at Rjukan, officials of the Norok Hydro 
Company told him that Prof. Birkeland used to 
recognise frankly that his inspiration to found 
an industrial proce-ss was derived from the 
famous British Association address of Sir 
William Crookes, and especially from the quan- 
titative experimental work of the late Lord 
Rayleigh. At Notodden plant is now installed 
to utilise about 45,000 kilowatts, and in the two 
great works at Rjukan there are furnaces 
employing in all over 200,000 kw., or 270,000 
continuous horse-power, this energy being 
generated at what is almost certainly the 
cheapest hydro-electric plant in the world. At 
Rjukan 11. a 15,000 kilowatt steam-operated 
set has now been added to utilise w aste steam 
raised in the boOers employed in the coohng of 
the process gases, which leave the furnaces at 
about 1000° C. During the later war period 
almost the whole output of these enormous 
works came to France and England for munition 
purposes. 

Though the arc process has now reached the 
stage of a magnificent engineering achievement, 
it must be remembered that less than 2 per cent, 
of the electrical or heat energy expended in the 
average arc furnace is absorbed as chemical 
energy m the initial oxidation of the nitrogen. 
The concentration of nitric oxide in the gases 
leaving the furnace averages onl 3 ' about 1 '2 per 
cent., and therefore it is not surprising that 
manj' suggestions have been made to improve 
the efficiency of the process, and all kinds of 
alternative forma of furnace plant have been 
proposed. Some of these have been tried during 
the war, and about fourteen arc plants of 
various types, mostlj^ of small output, are noAv 
distributed throughout the world. 

One of the more important variants of the 
original process depends on the use of enriched 
air, mstead of common air. This has been used 
on a considerable scale bj' a company operating 


• The substance ot a paper read by Dr. J. A. Harker, 
belOK Section B (Chemistry) of the British Aasodatlon, Hull, lOSS . 
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works in Switzerland and in Germany. The 
oxygen content of the air utilised is increased to 
60 per cent., and to prevent loss of oxygen the 
whole operation is carried out in a closed circuit. 
The product, instead of being absorbed in towers, 
is generally removed by cooling, as liquid 
nitrogen peroxide. Although under certain con- 
ditions the increase in yield of fixed nitrogen 
obtained from the enriched gas was considerable, 
and though many tons of liquid nitrogen per- 
oxide were made by the process, certain serious 
difBculties were encountered, and several ex- 
plosions have recently occurred in these plants. 

The nitric-acid works on the Birkeland-Eyde 
system, erected during the war in France, are 
now closed, in order that the power may be used 
for its original purpose — viz., railway electri- 
fication. 

Synthetic Ammoni.v Processes 

Originally worked out by Haber and his 
colleagues, among whom I should specially 
mention I>r. Le Rossignol, w ho is an ^glisli- 
man born in Jersey, and Dr. H. C. Greenwood, 
the brilliant young investigator whose death 
three years ago we aU deplore, the process 
was translated into a technical success by the 
Badische company, and is now employed on a 
huge scale in its works at Oppau, on the Rhine, 
and in the much larger works only recently 
completed at Merseburg, in Saxony. 

But to day this is by no means the only pro- 
cess for the manufacture of ammonia from its 
elements. The accompanying table shows that 
there are now quite a number of other synthetic- 
ammonia processes, and summarises the more 
important facts regarding their individual 
characteristics. 
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The original German process operates at 20fl 
atmospheres, now considered only a moderate 
pressure. In order to secure autothennic 
working, very large units are employed and the 
gas velocity is kept low, the reaction vessels 
being enormous flanged tubes of steel, nearlv 
40 ft. long and over 3 ft. external diameter 
with walls 6 in. thick. The gases are pre! 
heated before being passed over the catalyst 
and are recirculated through the system, after 
removal of the ammonia they contain. 

In the process worked out independentlT 
during the war in the research laborator}- of 
the Nitrogen Products Committee, at University 
College, Ixindon, much higher gas velocities 
were employed. It was found that under these 
conditions the jdeld of ammonia from a given 
quantity of good catalyst material can be 
increased enormously, and in the technical plant 
which w'as designed it was planned to obtain 
about 5 kg, of ammonia per hour for each litre 
of space filled with catalyst, instead of abort 
400 g. as in the original German system. 

In the plant to produce 1 1 ,000 tons of nitrogen 
annually in the form of ammonium nitrate, 
erected at Sheffield, Alabama, by the U.S. 
Government in 1917-18, and working on lines 
not greatly differing from the German process, 
activated sodamide was used as catalyst mate- 
rial. This was difficult to prepare in bulk, and 
its activity, though at first fairly high, was per- 
manently destroyed even by small quantities of 
water vapour. Therefore it was not surprising 
that this plant did not reach the stage of com- 
mercial operation. But, profiting by the lessons 
of this comparative failure, an American com- 
pany, formed by the General Chemical Co. and 
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he Solvay Proeeas Co., has erected near New 
Pork an improved plant on lines not dissimilar 
, jjjoge followed at Sheffield. For over a year 
'hs has now been producing hquid ammonia 
^or the refrigerator industry at the rate of 10 
[ojis per day. 

The process invented by M. Claude, the ajoecial 
characteristic of which is that it operates at a 
rery high pressure (about seven tons to the 
square inch), has beem described in detail both 
bv Claude himself and more recently by J. H. 
West (c/. J., 1921, 420 e). It differs mainly 
(rom the older Haber process in that under the 
very high working pressure adopted (about 
900 atms.) the percentage combination attained 
iu the gases after a single passage is about 40 
instead of 10-11, giving about 25 per cent, of 
ammonia in the issuing stream. The yield of 
ammonia per litre of catalyst per hour in tech- 
nical operation reaches the high value of about 
5 kg. Multiple-stage working is adopted instead 
of recirculation of the gas, and the dimensions 
of a full-sized unit plant giving a technical output 
lof 5 tons per day appear almost absurdly small 
in comparison with the monumental structures 
employed in the German process. M. Claude is 
now using a new form of catalyst tube, made by 
a well-known firm of steelmakers in Sheffield, of 
new material having very remarkable pro- 
lertios at high temperatures. These tubes 
tand up extremely well to the trying conditions, 
ind promise to give a safe industrial hfe much 
onger than anything previously attained. In 
lie Badische process the cost of preparing and 
lurifying the hydrogen used amounts to from 
)5-70 per cent, of that of the ammonia pro- 
iuced. It is therefore evident that hydrogen 
iroduction is of paramount importance, and it 
i to the preparation of cheap hydrogen by a 
lew process from the gases of the coke ovens at 
Bethune that Claude is at present devoting his 
ittention. 

In the Casale process, as now running at 
lemi, near Rome, the hydrogen is obtained 
electrolytic ally from large cells of a new' typo 
operated by hydro-electric current obtained from 
the great waterfalls near by. Some of this 
hy^ogen is burnt with air, and thereby the re- 
quired mixture of hydrogen and nitrogen is 
produced. Much attention is now being given 
to the question of the bulk generation of elec- 
rolytio hydrogen. New types of cell of large 
capacity have been worked out by inventors in 
his country and in Switzerland, Italy, and 
■smerica. 

&veral proposals are on foot in different 
parts of the world to use electrolytic plants on 
T®^.lurge scale for producing hydrogen re- 
H ired m the manufacture of synthetic ammonia. 
. J®? Sotd reason to believe that under 
lOTu^ conditions, and with coke at its present 
site t’ produced in bulk at a favourable 

be hydro-electrio power will easily 

Dieti.kj^'’ compete with that obtained by other 
cds. To ensure this, however, the type of 


cell employed requires to be much cheaper than 
previously, in order to keep down the capital 
cost of the electrolytic plant, which otherwise 
would be almost prohibitively large. 

Cyanamide Peooess 

The cyanamide process, which, though stated 
by many authorities to be obsolete, or at any 
rate obsolescent, had at the end of the war an 
*8g’‘cga'ic capacity in tons of nitrogen distinctly 
greater than that of any other method of fixa- 
tion. It is quite true that since the armistice 
many of the W'orks erected or enlarged during 
the war period have been closed. In some cases 
their situation was unfavourable for post-war 
commercial operation, and some of those whose 
output was used as ^ source of ammonia for 
munition purposes are unable, under present 
conditions of cost of labour and raw materials, 
to operate for the commercial manufacture of 
fertiliser. 

The largest cyanamide works in the world, 
capable of producing about 200,000 tons 
annually, and erected during 1918 by the Ameri- 
can Government at Muscle Shoals, in the wilds 
of the cotton-growing district in Alabama, is one 
of these. We in England used sometimes to 
say, five years ago, that Uncle Sam was rather 
slow in making up his mind to come into the 
war, but there is no doubt that when he did 
come in he put his hands into both pockets and 
spent money like water. The American nitrogen 
programme, including the expenditure on un- 
finished plant, scrapped at the time of the 
armistice, cost no less than 8140,000,000. 
Muscle Shoals alone, exclusive of the hydro- 
electric scheme now being proceeded with, cost 
nearly twice as much as Gretna. During the 
past two years all sorts of proposals have been 
made as to its future, and at present it is still 
tmeertain whether the Government will lease it 
to Henry Ford or some other private interest, or 
will keep it, and the synthetic plant at Sheffield, 
wTapped up in cotton wool, ready for the next 
war. 

So far as can be ascertained, there has been 
no new development of outstanding importanc e 
in the manufacture of cyanamide itself, although 
detailed improvements liave been made ; but, 
nevertheless, even under the present difficiJt 
conditions, cyanamide is stUl almost certainly 
the cheapest form of combined nitrogen. In 
Germany, notwithstanding the recent big syn- 
thetic-ammonia developments, plans are now on 
foot for an immediate approximate doubling of 
the capacity of the great cyanamide plants at 
Presteritz, belonging to Messrs. Frank and Caro. 
Though the German nation cannot pay its just 
debts, there appears to be still plenty of money 
for private enterprise. 

Rut cyanamide, when made, is at best an un- 
satisfactory fertiliser for many soils. When, in 
the course of an investigation a few weeks ago, 
the wTiter had an analj'sis made of what was 
probably a rather old sample of cyanamide, to 
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his surprise he found that the nitrogen content 
was practically all in the form of dioyanodi- 
amide. If such transformation is common, it is 
no wonder that the action in the soil is some- 
times found to be injurious, rather than bene- 
ficial. Many efforts have been made within the 
last few years to find some process by which 
cyanamide nitrogen can cheaply be transformed 
into some other compound. As pointed out in 
the RexHjrt of the Nitrogen Products Committee, 
to transform it to ammonium sulphate is a rela- 
tively expensive process. Until lately the re- 
searches to this end made in many different 
laboratories have met with but small success. 

An American company is now manufacturing 
from cyanamide, for export, a concentrated 
mixed fertiliser in the form of mono-ammo- 
nium phosphate, sold under the trade name of 
“ Ammophos.” This would appear to be a 
promising material, but is too costly for many 
applications. But within this last' year inde- 
pendent investigators in Sweden and Switzer- 
land, working along parallel lines, have suc- 
ceeded in perfecting processes whereby, by the 
action of carbonic acid, free cyanamide is first 
prepared from a solution of calcium cyanamide, 
and subsequently transformed to urea. In the 
Swiss form of the process, excess of the sulphuric 
acid employed in the second stage of the trans- 
formation is aftenvards used to act upon phos- 
phate rock, which is changed to mono-calcium 
phosphate. The final product is a neutral 
body known in France and Switzerland as 
“ Phosphazote,” having its nitrogen content as 
urea, arid its phosphorus in the water-soluble 
form. The cost of its manufacture is stated to 
be by no means high, and, imlike cyanamide, 
the substance has no deleterious action on the 
skin or on the bags in which it is packed. It 
has now been manufactured in Switzerland on 
a fair scale for about six months, the product 
going mostly to France for vine culture. The 
relation of the two constituents can be varied 
within limits, but the usual form in which the 
fertiliser is sent out contains 1 1-12 per cent, of 
nitrogen as urea and 11-12 per cent, of available 
phosphoric anhydride. These two new pro- 
cesses, which apparently are in course of rapid 
development, may prove to be a means of 
habilitating cyanamide as a product of fixation, 
and hence may shortly assume considerable 
importance. 

Cyastide Process 

It is only possible to refer very briefly to the 
cyanide process, by far the oldest practical 
Nation method, which still attracts many in- 
vestigators. A British company is continuing 
its experiments at Birmingham, and in America 
cyanide is now being mcide on a considerable 
s^e from cyanamide as a source of hydro- 
cyanic acid for use in plant fumigation. In the 
qpinion of some American experts the costs of 
producirig cyanide by existing methods, such as 
ttie Bucher process, are excessive, and the 


cyanide process is not likely to be compethi 
until further research is carried out on the h' 
damental reactions involved in the preparati 
of sodium cyanide. These have never be'” 
properly studied, and are more complex th'' 
was formerly supposed. Investigations with tV 
object are being undertaken by the 
Nitrogen Research Laboratory of the Ametip» 
Government. “ 

Nitrate 

After the Oppau explosion mixed salts c® 
taming ammonium nitrate will probably h 
under the ban of many fertiliser dealers, althouot 
the substances may nevertheless be perfecth 
safe, if their possessors are not sufficientlv care 
less or foolish to attempt to remove them br 
the stimulus of a big blasting cartridge. 

The Position in Germany 

In 1913 Germany consumed about 200, (KI 
tons of nitrogen, of which about 1 10,000 ton: 
was imported in the form of Chilean nitrate 
The bulk of this large consumption was used in 
agriculture for the intensive cultivation oi crops 
Prof. Matimon, of the CoDege do France, stales 
that from May 1, 1921, to April 30 of this year, 
the smaller Germany of to-day consumed 
290,000 tons, or 45 per cent, more than in 1913, 
without the demands of her agriculturalists 
being entirely met. Furtheimore, the whole ol 
this increasM total was produced within tie 
country from the fixation and by-product 
industries. 


Even that is not the whole story. The limit 
of capacity of production of the German works 
was far from being attained in 1921. Althougb 
the German Government pleads bankruptcy, 
the Badische company appears to have had 
little difficulty in fording money to repair the 
enormous damage caused by the great expibsioi 
at Opopau last yeprtember. It is stated that thi 
works is now on tho point of being ready to 
produce again at full capacity. 

At the end of the present year Gcnnany i'll 
have at her disposal an internal capacity for the 
production of fixed nitrogen of about oOO.Offl 
tons annually, a total so colossal that she will h 
entirely independent of all importsition. u 
case of another war, she will thus be assured oi 
the basic materials for a gigantic production 
munitions, together with enough fertihser c 
enable her to grow a very largo share of her ow 
food. It may be justifiable for the -411'® 
allow our late enemies to put themselves so s* 
after the war into so strong a position ; cu , 
the other hand, it may be that those " 
function it is to see to it that some, at any ’ 
of the provisions of the Peace Treaty are ca 
out, are unaware of what is now happening' 

Let them beware that whilst 
almost all our own munitions works are c • 
being dismantled, the world is not » 
napping a secrnid time. 
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the BRITISH ASSOCIATION 

T he ninetieth meeting of the British 
Association, held in Hull from September 
6 to 13, will be remembered as one of 
he most pleasant and useful in the long history 
'f the Association. The arrangements were 
•xoellently planned, and the attendance of 1730 
must be regarded as very satisfactory, particu- 
, ly jji view of the refuel of the railway eom- 
nanies to extend to members the same facilities 
that are given to race-goers and other pleasure- 


Since the meeting in Edinburgh last year, the 
dissociation has received a most generous gift 
of £10,000 from the Hon. Sir Charles Parsons, 
and a legacy of £450 from Mr. T. \V. Backhouse. 
Sir Charles Parsons has also financed the pro- 
duction and publication of “ A Retrospect, 
1831-1921,” compiled by the Secretary, Mr. 
0. J. B. Howarth (cf. J., 1922, 272 r). With 
these welcome aids to its somewhat slender 
financial resources, the Association should soon 
be in a position to increase the grants to research 
committees, and to extend the scheme of 
exhibitions to students enabling them to attend 
the meetings, which was initiated during the 
past year. Sir Edward Thorpe, the retiring 
president, has drawn the attention of the 
Council to the hardship inflicted on students of 
science by the greatly increased cost of text- 
books, and to alleviate the difficulty Sir Robert 
Hadfield has given a donation of £50 per annum 
for three years. The Council has decided to 
allot the money to necessitous students of the 
poorer provincial universities and technical 
institutions. 

Prof. H. H. Turner, Savilian Professor of 
-Istronomy in the University of Oxford, has 
retired from the office of General Secret arj-, and 
Mr. P. E, Smith, F.R.S., Director of Scientific 
Research at the Admiralty, has been elected to 
fill the vacancy so created. Sir Robert Hadfield 
and Prof. W. A. Bone have retired from the 
Council, but Chemistry remauis well repre- 
sented by Sir William Popm, Dr. E. E. Armstrong 
and Prof. A. Smithells. 


Arrangements are well in hand for next year’s 
meeting in Liverpool (September 9 to 10), where 
^ Ernest Rutherford will preside, and Dr. A. 

Mr. Edwin Thompson and the Town 
Clerk will act as Local Secretaries. Everrthing 
points to a very successful mcetmg, including 
^’leral departures from precedent w hich should 
wd to the convenience of members. The invi- 
ation to hold the 1924 meeting in Toronto has 
^cen definitely accepted ; the Dominion Govem- 
voted the sum of approximately 
" assist visitors from Great Britain ; 

ttio « meeting w^ill probably be held during 
p week of September, after members 

e had an opportunity of travelling around. 

change in the organisation of the 
suh introduction of Forestry as a 

sab-section of Section K (Botany). 


Sir Charles Sherrington’s presidential address, 
entitled “ Some Aspects of Animal Mechanism,” 
dealt mainly with recent advances in the 
physiology of the nervous system and the time- 
honoured problem of ontology. Although we 
can now explain the how of the mechanism of 
some aspiects of animal life, we are stiU as far off 
as ever from understanding the nature of the 
connexion between nervous processes and the 
correspjonding phenomena of consciousness. In 
an Evening Discourse, entitled “ The Atoms of 
Matter : their Size, Number and Construction,” 
Dr. F. W. Aston described in simple language 
the results of, and inferences from, recent work 
in the prolific field of radio-activity, and re- 
freshed us all by giving two new illustrations of 
the dimension and sp>eed of molecules. He said 
that if a hole were made in an evacuated electric- 
lamp bulb of a size to allow the molecules present 
in air to enter at the rate of one million per 
second, one hundred million years would elapse 
before tlie bulb was full. Again, if a tumblerful 
of water were distributed throughout aU the 
waters on the globe, then each tumblerful 
taken from, these waters would contain 2000 
molecules of the original tumblerful. 

CHEMISTRY 

Although the meetings of Section B, in 
common with those of most other sections, 
did not attract such large audiences as 
did lost year’s meetings in Edinburgh, the 
attendance was nevertheless very good, and 
there is no doubt that the programme 
arranged by the Recorder, Prof. C. H. Desch, 
w ith the help of the Organising Committee, was 
much api)reeiated. The success of the gather- 
ings was due in no small degree to the ability 
and geniahty of the President, Principal Irvine, 
who, moreover, set a very high standard in his 
presidential address ; the Section does not often 
hear such a masterly account of new researches 
of great scientific, as well as of potentially 
industrial, importance. 

General regret was felt at the unavoidable 
absence of Prof. A. F. HoUeman, who w’as to 
have read a iiaper on ” The Rule of the Con- 
servation of Substitution-Type in the Benzene 
Nucleus,” but in place of this a valuable pioneer 
paper, not previously announced, on ‘‘ Solid 
Disperse Systems in Air ” was read by Dr. R. 
Whytlaw-Gray of Eton College. The papers of 
Prof. J. W. iSIcBain, Dr. J. S. Owen and of 
Principal Irvine’s co-workers also dealt with 
the results of original research. The joint 
discussion with Section K (Botany) on Photo- 
synthesis was well staged, and though it 
brought out prominently the somewhat 
widely differing outlook of chemists and 
biolo^sta, it doubtless proved as u^ful to 
the protagonists as it was interesting and 
stimulating to the large audience. Very useful 
papers were contributed to the discussion on 
the Nitrogen Industry, and that by Dr. J. A. 
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Harker obtained very wide publicity in the 
daily papers. In contrast to this, the dis- 
cussion on “ Valency and Polarity in Organic 
Compounds,” to which Prof. R. Robinson and 
Dr. J. Kenner made weighty contributions, was 
somewhat too abstruse for many of those 
present ; but no criticism of this kind could 
apply to the very lucid expositions on the 
“ Hydrogenation of Fats ” given by Dr. E. F. 
Armstrong and Mr. E. R. Bolton. Reports 
were presented by the Committees on Colloids, 
Fuel Economy, and Absorption Spectra, but 
none of these was discussed. 

Hull is a very favoured locality from the 
point of view of chemical industry, and the 
excursions to works, organised by >Ir. A. R. 
Tankard, local secretarj- to the Section, proved 
very popular. The special thanks of the 
Section are due to the directors of the following 
companies for their generous hospitality ; The 
British Oil and Cake ilills, Ltd. (seed-crushing 
and solvent extraction, soap, margarine) ; 
G. & T. Earle, Ltd. and the Humber Portland 
Cement Co. ; Reckitt & Sons, Ltd. (ultra- 
marine, starch, metal polishes, etc.), and the 
Frodingham Iron and Steel Co., Scunthorpe. 

We give below further abstracts of paj^ers 
presented, together with a rSsiime of a i^aper 
on the resistance to fire of concrete, read before 
Section G (Engineering) by Prof. F. C. Lea 
and Dr. R. E. Stradling of Birmingham 
University, and some remarks from the joint 
discussion on Vitamins held by Sections I and 
M (Physiology and Agriculture). 

The Composition of Esparto Cellulose 

By E. L. fiirst 

Esparto grass, after removal of waxes, lignins, 
etc. in the ordinary course of paper-making, gives 
a material which is homogeneous and similar in 
appearance to cotton cellulose, but differs markedly 
from it in giving on distillation with 12 per cent, 
aqueous hydrochloric acid an amount of furfural 
corresponding to the presence of 13 — 20 per cent, of 
a pentosan. 

Esparto cellulose is not acetylated so readily as 
cotton cellulose, but by slightly modifying Barnett’s 
method, in which sulphuryl chloride is used as 
catalyst, almost quantitative yields of acetates have 
been obtained without appreciable loss of the pen- 
tose-content as shown by furfural estimations. 
This acetate mixture has been subjected to the 
action of acid methyl alcohol in sealed tubes at 
1^)® C., when it is found that after prolonged 
digestion practically the whole of the material dis- 
solves and the solution then contains methyl- 
glucoside together with a proportion of a methyl 
pentoside. That the pentose is identical with xylose 
has been confirmed by isolating from esparto 
cellulose a pipntosan which on hydrolysis is con- 
verted into a reducing sugar identical with 
ordinary xylose. In the course of quantitative 
experiments esparto cellulose has thus been con- 
verted into methylglucoside and znethylxyloside in 
such a manner that 90 per cent, of the whole 
material can be accounted for. The analytical 
results in|}ieate that the over-all yield of methyl- 
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gluooside is 95 per cent, and that of xnethylxvl -a 
68‘5 per cent^ of the theoretical amount, calcur* 
on the assumption that only glucose and xvi 
residues are present. The loss in 
indicated by the results of control experiment 
due to the destruction of pentose owing to 
formation during the digestion in the sealed 

The evidence therefore points to esparto cellui^' 
being, to the extent of 90 per cent, at 
definite chemical substance composed of 
residues and xylose residues present togeti(€r ? 
the proportions of 80 per cent, anti 20 per 
respectiv*ely. 

Determination of Compresaibilities up to 
High Pressure and Applications to High. 
Pressure Chemistry 
By £• Z>, IVr7iiani«on 

A new form of pyknometer has given satisfacton 
results, particularly in determining compressibilf. 
tics at the lower end of the pressure range. Bt 
means of a movable^electrical contact, the instri 
ment allows of continuous readings without removal 
from the pressure chamber. 

In the study of the chemical effects of pressure 
on systems of more than one component, it is neces- 
sary to know tlie compressibility of each solution in 
order to compute the volume changes on whicii 
these effects depend. The volume changes can be 
readily calculated from the slopes of the densiiv- 
composition curves. Even in the case of a simple 
system, such as a salt and w'ater, it is necessary lo 
make a number of other measurements in addition 
to those of compressibility. For instance, good 
density-composition data must be obtained ai 
atmospheric pressure. Also, some form of equili- 
brium determinations, such as those of vapour 
jiressure or EMF, must be made in order to calcu- 
late the initial differences in “ free energy” (used 
in the same sense as by G. N. Lewis) between tke 
solid salt and salt in solution. For the cuse oi 
H 3 O — NaCl almost all the necessary data for the 
complete elucidation of the system under pressure 
have been obtained, and a beginning has beeamade 
with some others. 

Hydrogenation of Fats 

This discussion was opened with an address 
Dr. E. F. Armstrong, who said that fat-hardeciDg 
presented problems which brought in almost every 
aspect of the chemist’s work and nearly every trick of 
his art. Fat-hardening was discovered in theory y 
Sabatier and in practice by Dr. Normann 
small-scale experiments paved the way for theelu o- 
ratiton of the process on an industrial scale 
England. The enormous number of patents, ve 
few of which were of any value, which had , 
was typical of chemical industry, and he regar 
this as one of the drags upon the wheels or 1 
which ought to be removed. Fat-hardening 
been much delayed by the difficulties expcrien 
manufacturing hydrogen, but many of the^ 
now been overcome. Inventors of all 

making hydrogen seldom took into considcra 
three factors involved, via., the capital 
plant, operating costs, and the cost of ,35 

and repairs. In localities where cheap 

available, there was no difficulty in ma * ^ 
hydrogen by the electrolytic method, an 
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jtood that it was being produced on the continent 
yitb the aid of cheap water power at 2s. 6d. per 
lOOO cb. ft. The process adopted by the Badische 
company was preferable when hydrogen was 
required in very large quantities, but the ordinary 
catalytic process was best for small plants. Dr. 
jirmstrong then described the preparation of the 
jjickel catalyst used in hydrogenation and empha- 
sised the points that the efiBciency of the catalyst 
depended upon the existence of maximum surface, 
and that the oil to be hydrogenated must be clean, 
lie remainder of the address was devoted to an 
esplanation of the manner in which the catalyst 
brings about the hydrogenation, viz., by the inter- 
mediate formation of an unstable additive com- 
pound of the nickel and the fat. (Cf. J., 1920, 
249 b; 1922, 67 b, 304 b.) 

Aerosols, or Solid Disperse Systems in Air 

By R* Whytlaw^Gray and J, B. Speakman 

Dilute smokes analogous to the solid-liquid 
systems of colloidal solutions can be formed, (a) by 
heating substances of high boiling-point in a rapid 
air stream (paraffin wax, acetanilide, orf ho-phthalic 
acid, and diphenylamine disperse readily); (b) by 
the arc discharge from metallic electrodes in an air 
current, forming with most metals an oxide dis- 
persoid, and with silver, gold, and platinum a 
metallic one; (e) by chemical interaction between 
highly diluted vapoura or gases, t.e., zinc ethyil and 
air nr ammonia and hydrogen chloride. An ultra- 
microscopic method has been developed of counting 
the number of particles in a given volume of these 
smokes and by working with a large volume of dis- 
persoid (1 cb, m.) the changes that take place have 
been followed and shown to be due to aggregation. 
Different substances form aggregates or complexes 
of various structures, those of zinc and cadmium 
oxides giving irregular flexible threads in which 
the particles appear as beads on a string and exhibit 
remarkable Brownian motion. 

The curves obtained by plotting the number of 
particles per c.c. against time showed in all cases 
a steep initial drop corresponding with the period 
of most rapid aggregation. 

The weight of the particles in a given volume 
xas found by filtration through asbestos and weigh- 
ing the small filter on a micro-balanoe sensitive to 
0‘(X)02 mg. and the resulting weight-time curves 
showed that the weight falls off much more elowly 
than the number of particles. By combining the 
two sets of curveis it was possible to calculate the 
sizes of the particles ; these were found to increase 
nith time and then become constant. 

liquid and solid disperse systems are produced in 
n large number of chemical operations, such as the 
passage of gases through liquids and the dccoraposi- 
lon of solids by heat, and this pxissiblo source of 
arror in measurements of high accuracy does not 
seem to have been considered. 

The Study of Soap Solutions 

By Prof. J. W. MeBain 

the large number of current theories 
v-hfli '’■teconcilable with the conclusions to 
sun solutions has led it is noces- 

carefully to prove the evidence for the 

liydro 1 . methods agree in showing thsit 

syi ion h only a minor constituent of soap 


solutUms {about OOOIA') : -Electromotive force 
el^trode; catalysis; conductivity; 
ultra^tration with direct analysis of the filtrate. 

2 The osmotic activity is about half that of a 
t V measurements have been ob- 

tained by the following methods : —Freezing-point ; 
dew-^int; minimum pressure required for ultra- 
nitration; vapour pressure. 

3. The conductivity is that of a salt; this is indi- 
cated by hundreds of concordant measurements 
with many kinds of soap. 

4. Half the conductivity must be ascribed to a 
constituent of very high equivalent conductivity 
but of negligible osmotic pressure, the ionic micelle 
Its conductivity is several-fold that of all the fatty 
ions contained in it. 

ultra-filtration the ionic micelle is found 
to be colloidal, and, in addition, the undissociated 
neutral colloid, consisting of still larger particles, 
may be separated from the ionic micelle. Sodium 
and potassium electrodes confirm the concentrations 
of sodium and potassium ions assumed. Migration 
determinations are also in agreement. Hydrolysis 
is impossible in the case of cetyl sulphonic acid, 
W'hose behaviour is closely similar. 

6. An important result is the theory of gel struc- 
ture. The only differences between a transparent 
i«hy and a sol are mechanical — elasticity and 
rigidity. ^ The colloidal particles in both are 
identical in nature and amount, but in the gel they 
are arranged in ultra-microscopic filaments or 
aggregates. The equilibria and the resistance to 
the passage of the electric current are unaltered 
on gclatinisation. 

7. “ Klectrical endosniosis ” and “ cataphoresis 
in a transparent soap jelly are quantitatively 
identical with electrolytic migration in the corres- 
ponding soap sol. 

8. The theoretical conclusions are of general 
applicability to very large groups of organic and 
inorganic solutions in aqueous and non-aqueous 
solution. 


Raw Materials for Synthetic Ammonia : 
The Manufacture of Hydrogen and 
Nitrogen 

By J. H. West 

There are two main sources of commercial hydro- . 
gon — coal and water. Electrolytic hydrogen is very 
pure, but owing to the high capital cost of the plant 
and the great consumption of electric energy, the 
cost of production is prohibitive unless cheap water- 
power is available. Many coals contain about 5 per 
cent, by weigiit of hydrogen, equivalent to about 
21,000 cb. ft. per ton of coal, but only about one- 
quarter of this amount is set free on distillation of 
the coal in retorts or coke ovens. Coke-oven gas, 
whore available, is an excellent source of hydrogen, 
when the latter is sepiirated from the other gases 
by Claude’s liquefaction process. The interaction 
of steam and hot coke gives water gas containing 
about oO per cent, of hydrogen and 42 per cent, of 
carbon monoxide, the yield being about 55,000 cb. 
ft. of gas per ton of coke. The carbon monoxide in 
water gas may be caused to react with steam, giving 
carbon dioxide and hydrogen. 

The process devised by Dr. A. Jaques and the 
author combines the distillation of coal tn a retort, 
the formation of water gas from the resulting coke. 
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and the conversion of the carhon monoxide pro- 
duced in these two operations into carbon diixcide 
and hydrogen by reaction with steam in presence of 
a cataJyst, in one apparatus, thus giving a maxi- 
muni yield of hydrogen. Nearly all the hydrogen in 
the coal is liberated by passing the crude coal gas 
through a hot zone in the producer, so that all tar, 
oils, and hydrocarbons, such as methane, are cracked 
or split up into hydrogen and carbon, the carbon 
acting with steam to form water gas. The process is 
carried out in a modified form of Tully complete- 
gasification plant, and the only products are gas 
and ashes. • • 

Nitrogen can he made in an ordinary liquid-air 
plant, the separation from oxygen being effected by 
fractional distillation. Another method is to burn 
out the oxygen of air with hydrogen. In other 
words, a measured quantity of air is added to the 
hydrogen and the mixture is passed over a catalyst, 
Bo that combustion takes place quietly, and a 
mixture of hydrogen and nitre^en in the desired 
proportions results. • ^ • u - 

In the Haber process water gas is mixed with air 
producer gas, so that sufficient nitrogen remains in 
the mixture after treatment for conversion of the 
carbon monoxide, the final adjustment to the exact 
proportions being made by adding a little pure 
nitrogen obtained from liquid air. 


The Hauseer Process of Nitrogen Fixation 

By C. J. Goodwin 

The commercial success of the manufacture of 
synthetic ammonia in conjunction with the Ostwald 
process of obtaining nitric oxides and nitric acid 
hy combustion of the ammonia, has created the 
impression that in the near future such ammonia 
will be the principal raw material for nitric-acid 
manufacture. Colour is lent to this view by the 
economic failure of the arc pro^s, except under 
exceptionally favourable conditions, and by the 
price conditions obtaining in the markets for 
nitrate of soda and Bulphuric acid. Economically, 
and on general principles, such an assumption 
seems unsound provided there is an assured output 
for all the synthetic ammonia produced, because, 
even if the loss on conversion is small, it would be 
irrational to make ammonia in plant involving high 
capital costs if nitric acid could be made directly 
in cheaper plant at the same cost. Recent develop- 
ments in the Hansser process have brought the com- 
mercial reaTisation of this statement within sight. 
The details of Hausser’s researches 
recently communicated to this J^ournol (1922, 2o^ 
2.59 k). The normal development of this metnoa or 
nitrogen fixation was suspended during the war, 
and in this country the Nitrogen Producte Com- 
mittee in its final (Publication of which ^ 

delayed until 1920) rightly concluded that other 
processes would give more immediate and satisfac- 

the present paper it is shown t^t the 
ing triajs with a 1200 to 1500 litre bomb are likely 
to lead te commercial yields. Modem alloys *“<1 
stainable steel have assisted m overcoming d ffi- 
culties in wear and corrosion, and the volu^of tlw 
absorption tower system has been red^ ^ 
sixtieth of the normal by absorption ui^er 2* to 4 

atmospheres pressure trte 

siliconVonJJpwers. A yield of 160 grains of nitric 


acid per oubio metre of coke-oven gas is anticipated 
The plant requires no external energy for drivin 
compressors, etc. It is possible that by using j 
special gas engine or a kind of Humphrey pump j 
greater proportion of the calorific power of the ga^ 
or liquid fuels might bo converted into useful 
energy, but such a plant would necessarily 
more complicated. Finally the importance of 
using gases of high calorific value as giving 
higher temperatures and yrields is emphasised, and 
methods are indicated by which coke-oven and 
similar gases can be enriched to meet these condi. 
tions. It is suggested that Hausser plants can be 
usefully developed either as adjuncts to synthetic 
ammonia plants, at coke-oven plants, or in places 
where liquid fueil is cheap and the cost of making 
nitric acid is relatively high. Such plants can ie 
relatively small, whereas other methods involve pro. 
duction on a very large scale to render them 
commercially successful. 


Some Aspects of the Relationship between 
Water-Power and Nitrogen Fixation 
By E. B, Maxted 

The fixation of nitrogen by any of the three 
principal processes, n-imely as nitric oxide in the 
high-tension arc, as cyanomide, and as synthetic 
ammonia, involves in each case two economic 
factors, which may conveniently be grouped under 
the heading of power and of materials respectively. 
On the predominance of the one or of the other of 
these two classes will depend the practicability of 
any one of the processes under given geographical 
conditions. From this standpoint, tlic arc process 
i.s necessarily confined to countries suitable for the 
development of cheap hydro-electric power, whilst 
the production of cyanamide, by reason of the 
balance between the materinll and the power factors, 
is capable of establishment either at the source of 
cheap power or at the site of the necessary raw 

materials. . i i , 

The synthesis of ammonia, by virtue of its lov 
power-factor, posssesses the unique advantage of 
licing independent of peculiar geographical condi- 
tions, provided that the hydrogen utilised is made 
from fuel. It -is, however, of interest to regard tie 
synthesis of ammonia as a possible outlet i°r 'rav - 
power, the hydrogen being in this 
trolytically, and from this standpoint 
data concerning tlie relationship 
hydrogen produced from water power to .j,, 
produced from fuel; further, to »e ^ter 

advantage, if any, is obtained by ,aPF>5^'“K 
power to the synthesis of ammonia J" ™ j,,;, 
rather than for the fixation of nitrogen • 
form, such as cailcinm cyanamide, 
under tho conditions which exist in Gre. 

The potential resources of water-I»''e 
.ountrv have recently been eurveyed 
Power Resources Committee of the Boar 
In tho course of this survey, water 
mated to be capable of producing abou 
v.ere examined in detail. This schca"^ 

ive, and is exclusive of the Severn E®* ^ j „ater 

By far the larger proportion of a" 

power sites of any oonsideraWe ">' 8 the 

located in Scotland. An importont fart 
present case consists in the i, loch am* 

able at a given, site. Of the ten Sco 
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sites reported on favourably by the engineers 
r^ned by above committee, only one was 
' ■ sted to produce over 30,000 kw., and only two 
'‘‘“nn 000 kw., the average power of the ten sites 
*ne about 10,000 kw. In Wales, of the five sites 
** rted on, only one was estimated to have a 
output greater than 5000 kw. 

On the basis of the above survey, it wonld appear 
h t water-power on a considerable scale could be 
eloped in Great Britain and that, under pre- 
conditionB, it should be possible to produce 
'dro-electric energy from several of the more suit- 
L sites for about £4 — £5 per kilowatt-year, the 
eater part of this cost representing interest on 
L capital cost of the installation. If a power con- 
nmption of 135 kw.-hr. per 1000 cb. ft. of hydrogen 
irodnced by electrolysis be assumed— a figure which 
onforms to the results obtained in practice — the 
iostef power should be about Is. 7d. per 1000 cb. ft. 

,f hydrogen, tho value of the oxygen being disre- 
orded This figure does not compare unfavourably 
Jith the cost of hydrogen made from fuel. The 
irincipal disadvantage of the electrolytic prices 
■oisists in the relatively large floor space required, 
md in the multiplicity of cells necessary. This is 
oeing met to a certain degree by the gradual intro- 
tetion of large unit cells ; and the extent to which 
this enlargement is practicable, together with the 
Bren more important desirabilit.v of a relatively 
high operating current-density, will probably deter- 
mine the industrial future of electrolytic hydrogen, 
it any rate for cases in which the oxygen is not 
btUised. The utilisation of relatively large supplies 
bf cheap oxygen in chemical .industry presents, 
ooreover, in this connexion an important field for 
esearch. 

The problem may also be considered from a 
lightly different standpoint. Let it be assumed 
hat power of a given magnitude, for instance, 
,0,000 kw., is available at a given .site; and let this 
lover bo utilised completely, firstly for the syn- 
hesis of ammonia (tho hydrogen being generated 
lectrolytically), and, secondly, for the production, 
or instance, of calcium cyanamide. In the first 
ase, some 5000 — 5500 tons of nitrogen per annum 
lOuld be fixed as ammonia, about 7500 — 8000 of the 
0,000 kw. available being used for electrolysis. If, 
athe other hand, the 10, OCX) kw. were used for the 
aation of nitrogen as cyanamide, the weight of 
lifrogen fixed per annum would be about the a.ame, 
be important difference being, however, that, in 
he case of synthetic ammonia, about 33,000 cb. ft. 
ler hour of waste oxygen would be available from 
he hydrogen and nitrogen plants — assuming the 
flier gas to be made from air by a process of loiv 
emperature separation — ^whereas, in the case of 
yaaamide, the whole of the anthracite and lime 
ejuired W'ould have to be brought to the site of the 
actory and there handled. This would be balanced 
e a certain degree by the greater aimplicity of the 
pnamide method, and by the necessity for fixing 
he ammonia by means of an acid. 

Consideration of the nitrogen problem from the 
here standpoint is of interest in that it brings the 
Wthesis of ammonia into line with the other pro- 
esses of nitrogen fixation in regard to a choice 
f™! and water-power for their operation, 
hough the presentation of the matter in this 
®fl IB not intended as a definite argument for tho 
se ereutial manufacture of such large quantities of 
logeu by electrolysis, it would appear that the 


utilisation in Great Britain of hydro-electric power 
for such purposes is not impossible. 


The Resistance to Fire of Concrete and 
Reinforced Concrete 

By F. C. £.ea and R. E. Stradiing 

The authore considered the problem under two 
headings, viz., the possibility of making a concrete 
which shall retain its strength after exposure to 
high temperature, and the possibility of preventing 
steel from reaching such a temperature that its 
strength is reduced to or below that required to 
carry the loads. In testing the action of fire on 
concrete, the authors experimented on the expan- 
sion of quartz and set cement, and found that at 
about 575 ° C. quartz changes to the /3 form and 
undergoes a linear expansion of about 0*4 per cent. 
The expansion of set cement is normal, and approxi- 
mately equal to that of steel, up to 93® C. ; between 
100® C. and 491® C. it contracts, but expands again 
above the latter temperature. The authors con- 
clude that water is continually driven off through- 
out the heat treatment, but at different rates for 
different temperature ranges, the greatest being 
between 98® and 102® C. Between 300® and 500® C. 
the rate is fairly constant, but falls off after the 
liigher temperature has been passed. At tempera- 
tures above 400® C. the calcium hydrate is dis- 
sociated into quicklime and water. 

Experiments were also carried out on the reduc- 
tion in strength of sand-cement mortars and con- 
crete, under the application of heat. Various 
mortars composed of Leighton Buzzard sand and 
cement were used, and it was found that with a 111 
mixture for temperatures below 400® C. there was 
a gain in the tensile strength of the specimen, the 
maximum gain being about 22 per cent, at 100® C. 
Increase in temperature above 400® C. led to loss 
ill strength, and at 830® C. this loss amounted to 
91'1 per cent. Vith mixtures containing more 
sand, the range of temperature within which a gain 
of strength occurred was less, and the loss of strength 
was more rapid at higher temperatures. Concrete 
made of ground brick and cement was found to gain 
in strength between 0® and 650° C. ; above the 
latter temperature there was a loss in strength, 
wliich, however, did not take place so rapidly as in 
tho sand-cement mortar, being only 55 per cent, at 
1030® C. The authors also found that if the speci- 
mens after heat-treatment were exposed to the 
atmosphere for some time they lost strength quite 
out of proportion to the amount of heating; th^ 
cracks would appear on the surface; and that tee 
block might crumble to pieces. This is attributed 
t-o hydration of the quicklime, formed during heat- 
iii<T bv atmospheric moisture. 

Concrete fails owing to the relative movement ot 
the sand grains and the cement, brought about by 
tho different coetEcients of expansion, and teis 
tvue of failure can be partiaUy obviated by using 
rather different materials. tVlien this is done the 
failure on heating is due to breaking down of the 
eeinent itself. In reinforced concrete, when the 
temper-ature is raised above 100 C., contraction 

occurs in the concrete whilst the st^l 
nients expand. This tends to break 
adhesion between the concrete and the steel, either 
hv the complete sliding of the steeil thrirngh^e 
concrete or by the cracking of the concrete itself. 
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The authors make sereral suggestions for over- 
coming this defect, but state that large-ocaio experi- 
ments would be required to test them. 

Vitamins 

Prof. J. C. Drummond painted out that plants 
were to be regarded not only as machines for storing 
solar energy, but as laboratories in which certain 
substances were prepared that the animal body was 
unable to make for itself. We knew the constitu- 
tion of some of these substances, e.g., the amino- 
acids, tryptophane, and cystine, but there were 
others, the identity of which was still obscure, 
commonly known as vitamins A, B, and C. 
Whereas two of these were produced only by green 
plants, it appeared that the third could be manu- 
factured by such low forms as yeasts and bacteria 
growing in culture media. On the other hand, the 
recent studies which showed that rickets could be 
. cured not only by vitamin A, but also by exposure 
to sunlight or ultra-violet light, suggested the possi- 
bility of a synthesis of vitamin A by animal tissues. 
Prof. Drummond uttered a warning with reference 
to the food of the industrial population of this 
country. The consumption of milk per head was 
much lower than that of other countries, and the 
use of margarine had largely replaced that of 
butter j the most dangerous feature of all was the 
widespread neglect of fresh green foods. 

Captain J. Golding described experiments in 
which the importance of vitamin A was demon- 
strated in the rearing of pigs. Under the experi- 
mental conditions it was found that the limitation 
■of growth and development of the young pig was 
dependent on the amount of the vitamin which had 
been transferred from the mother during suckling. 
It was evident that if this amount was in exwss of 
immediate requirements, it could be stored in the 
fat of the young pig, and no signs of deficiency 
followed a deficient diet until this store was ex- 
hausted. Further results were given showing that 
prolonged deficiency of the factor A might do irre- 
parable harm in the matter of reproduction. 
Whilst in practice the danger of vitamin deficiency 
was largely confined to sty-fed pigs, it also occurred 
in others. During last summer (1921) a big herd of 
young pigs kept on a dry upland pasture was found 
to be suffering from failure of growth and joint 
trouble. The pigs were at once cured by bringing 
them to a fresh green pasture or by giving them 
lucerne. Agriculturists were warned against arti- 
ficial foodstuffs advertised as containing vitamins, 
for these were generally a cloak for a lack of 
nutrient materials. Apart from cod-liver oil, tho 
farmer should look to his natural foods to supply 
vitamins. 

Among other papers presented to the meeting 
xrere: — Section A {Mathefiiatical and Fhyfical 
Science): X-Rays and Beta Rays; M. le Due de 
Broglie; The Law of Distribution of Partidcs in 
a Colloid Suspension: Prof. A. W. Porter; X-Bay 
Whiddington. Section V 
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Unemployment Insurance : J. L. Cohen ; Equal p 
to Men and. Women for Equal Work (presifiei 


address) : Prof. F. J. Edgeworth. 


Wentiai 


Section A 

(Engineering): Home-produced Oil^uel: Dr. c B 


Lander. Section I (Phyeiology) : The Effici 
Man and the Feustors which Influence 


lency of 


address): Prof. E. P. Oathcart; An Esti® 
of the Practical Agricultural (Importance 

J- Goldioj, 


Vitamin A in Feeding Pigs : 

Further Studies on the Isolation of the Anti® 


Vitamins: Dr. A. Seidell. Section d (PsycKolmi). 

Industrial Psychology and the Efficiency Engiueet 
Dr. C. S. Myers. Section K (Botany): Ou tie 
Transport of Organic Substances in Plants (prejj, 
dential address) ; Prof. H. H. Dixon. Sectin I 
(Education ) : Educational and School Sdeof, 
(presidential address) : Sir B. A. Gregory. Sutiat 
M (Agriculture) : The Use of Lime in the Nottl 
of England; J. A. Hanley; The Limitations jj 
Laboratory Methods of Lime-Requirement Deter- 
mination : N. M. Comber. 

The presidential addresses have been publiglej 
in a separate volume by J ohn Murray (price 
net). 


APPEAL ON BEHALF OF RUSSIAN 
MEN OF SCIENCE 

iHE following is the text of a letter, 
dated September 30, addressed by Sir 
James Walker, President of the Chemical 
Society, to its Fellows. We reproduce it here 
in the hope that ft will evoke a response among 
members of the Society of Chemical Industry 
and among other readers of this Journal. 

In September of last year, in consequence of tki 
information received as to the deplorable conditions 
under which Russian men of science were placed, I 
issued an appeal to the Fellows of the Chemical 
Society to assist in the alleviation of the acute 
distress prevailing amongst their colleagues ii 
Russia. _ , 

I have to announce with great satisfaction that in 
response to this appeal the sum of £214 2s. 
received, besides numerous valu.uble p-ircels ol 
clothing, underclothing, boots, and bocks. OftM 
sum £170 has been devoted to the purchase o 
clothing, which has been distributed amongst om 
colleagues in Ekaterinburg, Moscow, and re® 
grad. In addition to this, three cases contaioiui 
clothing and hooks have been despatched to Masco 
and Pelrograd. , i 

The difficulty with which we were conf ; 
namely the uncertainty as to whether parcc 
from England would reach their proper 


destmn- 


definite pio"- 


that the 


iutendci 


tions, has now happily been overcome 
having been received in every case i 
have reached those tor whom they were i- 
In a letter written by one of the p [.jji' 
Eutopean Student Relief S^icty to .. 


, for*- 


^^ology): Prcsicientia!l address by Dr. E. J. Allen Reli^ Committee, 

L Th^Progrennion of Life in the Sea (including “ The Chemical Society England 

obs^vations on the production of Vitamin A by out some scientific journals, etc. 
plankton diatoms); The Hydrogen-Ion Concentra- Friends, 
tion of Soils and Natural Waters in relation to 
Animal Distribution: Dr. W. R. G. Atkins; Fresh- 
water Fauna of Aberystwyth Area in relation to 
Lead Pollution: Miss K. Carpenter. Section F 
(Economic Science and Statiriics): The Future of 


They have been entrusted to 
tribution, and when I told some or ^ 

professors of their arrival, their jj ti> 

them was like the eagerness of the c n ,]) 

famine areas to get bread. You ca 
donors that every journal will bo proper y 
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in the faculty concerned and be retained in the 

^"'it ?iU be seen from this how urgent the need etill 
'8 for scientific booke ; and from information received 
irom the Oonunittee of Russian Men of Science (a 
member of which visit^ this country last spring) 
the need f|Aevery kind of scientific apparatus 
appears to WbquaUy pressing. 

Notwithstanding the useful work that has been 
accomplished by the different organisations formed 
to relieve the Wants of men of science in Russia, 
there remains much to be done, for there is every 
reason to fear that the necessity will be no less acute 
during the coming winter than it was last year. I 
therefore issue this appeal to Fellows of the 
Chemical Society and to British chemists generally 
to render every assistance within their power, in a 
confident hope that a generous response will be 

forthcoming. 

In addition to donations of money to be devoted 
to purchasing requisite articles, gifts of clothing 
(which, if used, must be in good condition), and 
recent chemical ihterature, will be welcome. The 
Chemical Society will continue to act as the re- 
ceiving depot, and cheques (made payable to Mr. 
S. E. Carr, and crossed “ Russian Fund ”), together 
with parcels of clothing, boots, books, etc., should 
be addressed to the Assistant Secretary, The 
Chemical Society, Burlington House, Piccadilly, 
W.l. 


JAMES WALKER, 

President. 


CORRESPONDENCE 


THE TRAINING OF THE CHEMICAL 
ENGINEER 

Sir, — I have read with much interest the report! 
of Dr. Ruttan’s address on the training of the 
chemical engineer (cf. J., 1922, 282 h, 323 r). I am, 
I believe, the only person in Kngland at the present 
time who has taken the course of study, which h< 
describes, at the Miassachusetts Institute of Technol- 
ogy, 80 that perhaps my remarks may interest voui 
readers. 

I expected great things of the <rourse when 1 
enured upon it; but as the weeks passed, with 
industry after industry expounded to us, principk 
^ principle elucidated, I was amazed at the 
j could do no less than introduce 

e 8 uaents to the seven industries embraced by it ; 
c ua y, owing to the method of our study, i.e., bj 
uni operations,” it prepared ua, not merely foi 

chAm- ^ industries in whicl 
chemistry is involved. 

j"®* States 

of fi broken off in the middU 

b a it was restarted 

year gfSn ^ form. In its first post-wai 

toleratAd ^^P^rating companies merelj 

its sec^i ^fidents. When I took the course, ir 
’'ith open received us 

h) their aA ^ sigu that our presence wsu 
I uaL “ ’^6*1 as to ours, 

sigineerintr*? ®?Eii®i* coJIeges teach chemica 
the student with plam 
scale ” whi ^ processes on a scmi-largi 

r. ’ *hich. Dr. Ruttan says, has not beei 


successful {loc, cit. 282 r). Having experienced the 
other method, that of teaching by “unit opera- 
tions,” with factories as laboratory and classroom, 
I humbly and fervently commend that method to 
our English professors. A good general outline of 
the idea is given in two valuable articles by W. K. 
Lewis and R. T. Haslam (the guiding spirits of the 
course), in the Journal of Industrial and Engineer- 
tng Chemutry, 1921, 13, 465, and 1922, 14, 647.— 
I am, Sir, etc., 

■Gbopfrey J. Gbebnfield. 

Langley Park Coke Works Co., 

Durham. 

September 10, 1922. 


PERSONALIA 

Dr. L. Birkenbach, of Munich, has been 
appointed to succeed Prof. Wilke-Dorfurt in the 
chair of chemistry at the School of Mines {Berg- 
akademie), Oiausthal. 

Mr. Charles Crowther, the new Principal of the 
Harper-Adams Agricultural College, Newport, 
Salop, was for many years lecturer and then for six 
years professor of agricultural chemistry in the 
University of Leeds. 

Following the death of Prof. W. Wislicenus, Prof. 
Wioland of Freiburg i/B has assumed the editor- 
ship of Ziehigs Annoltn der Chemie. The publica- 
tion committee consists of Professors A. Wallach, 
Groebe, Zincke, Willstatter and the editor. 

Among those who received the degree of D.Sc. 
{honoris causa) of the University of Leeds, on the 
occasion of the meeting of the British Association in 
Hull, were Prof. Sir C^iarles Sherrington, the Due 
de Broglie, Institut d'Optique, Paris, and Prof. 
P. Weiss, director of the Institut de Physique, 
Strasbourg. 

Prof. R. T. Haslam has been appointed director 
of the research laboratory of applied chemistry in 
the Massachusetts Institute of Technology in suc- 
cession to Mr. R. E. Wilson, who has joined the 
research staff of the Standard Oil Co., of Indiana. 
Dr. G. B. Waterhouse has been appointed to 
succeed Prof. H. O. Hofman as head of the depart- 
ment of metallurgy in the same institution. 

Dr, R. C. Farmer has been invited to take up 
the position of Deputy Director of Expilosives 
Research at the War Office Research Department, 
and will commence duty in October. Dr. Farmer 
was formerly Chemical Adviser to the Explosives 
Department under Lord Moulton, and was a 
member of the Nitrogen Products Committee and 
the Chemical Committee of the Munitions Inven- 
tions Department. Since the armistice he has been 
a director of Messrs. W. J. Bush and Co., Ltd., and 
is now resigning this position. 


Prof. Alfred Getz, professor of mining in the 
Norwegian Technical High Slchool, Trondhjem, died 
in August, aged 60 years. 

We record with great regret the death, on 
September 12, of Dr. William Kellner, formerly 
Chemist to the War Department, and a member of 
this StK*icty si>\ce 1SS5. 
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NEWS AND NOTES 

FRANCE 

Proposed Franco-Germui Potash Monopoly 

The epeciai oorresp^dent of the Ob$eTv«r in 
PAris announooB the failare of the negotiations that 
have recentlj been taking place between the Fr e n c h 
owners of the Alsatian potaah mines and the 
Gernmn Potash Syndicate which were undertaken 
to re-establish the woitd-monopoly that existed 
before the war, when all the mines were in German 
territory. It is pointed out that the failure was 
almost inevitable owing to the enormous advantage 
that the low exchange-rate of the mark would 
confer on the German producers. 

Industrial Notes 

CAemicol Industry . — The failure of the negotia- 
tions between representatives of the Alsatian 
potash mines and those of the Potash Syndicate 
is apparently due to the fact that the German 
producers offered only a one-tenth share in the 
monopoly, on the ground that the German mines 
have a productive capacity twenty times that of 
the French. This offer is unacceptable to the 
French, who contend that they have considerably 
increased their output and secured important 
markets abroad. The German .representatives 
naturally will not give way, as German potash is 
selling at 132 30 francs per metric ton f.o.r. at the 
mine, whereas the French price is 450 fr. 

Investigations ha'^ recently been carried out on 
the production of alloys to withstand the high 
temperatures and pressures used in the Claude 
synthetic-ammonia process. It has been found that 
a steel of the following composition will resist 
the conditions mentioned for 4000 hours: — Ni 60, 
Mn 2, Cr 12, C 0*6, and Fe 25'5 per cent. 

Metcdlurgy , — At present the metallurgical out- 
look is very good. The dissolution of the Comptoir 
dea Fontes Hematites has again raised the question 
of the utility of such organisations. The general 
opinion, is that they are useful if they coniine 
themselves to' regulating production and distri- 
bution, but harmful if they develop into trusts 
that attempt to control markets. It is also felt 
that comptoirs " might extend their activities 
to the export trade, provided that in tendering 
for contracts they would act as promptly as indi- 
vidual firms, and that similar organisations exist 
abroad. Considerations of this kind suggest the 
need for an international agreement between the 
leading metallurgical countries and for more 
efficient co-ordination of their efforts to meet the 
world’s requirements. 

During the first seven months of 1922, 2,689,132 
metric tons of pig iron and 2,413,170 t. of steel were 
produced in France. 

Coal . — ^The state of the coal market continues 
good, and although the end of the coal strike in 
the United 8tates«>will mean renewed competition 
from British coal, the approach of winter, the high 
exchani^ value of the pound sterling, and the 
greater industrial activity in France, are factors 
that stron^y favour the French coal industry. 

Saar coal, which contains about 33 per cent, of 
volatile matter, yields brittle coke unsuitable for 
met^urgical use, and the question of surmounting 
this difficulty has been receiving attention in order 
to make France less dependent on supplies from 
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the Ruhr district. Experiments have shown th 
the brittleness of the coke can be overcome 
coking the raw coal with coal that has been pani^ 
distilled in a special retort so as to reduce th 
^ntent of volatile matter to 12 per cent. It ig ^ ! 
intended to use this process at the n^es, as th' 
would mean costly additions to existi^^lants b t 
to explain it to the iron and steel nmnfactui-e^* 
who mostly produce their own coke. The successful 
application of this process would lead to extensivn 
development of the Saar coalmines. 

La Socicte Ac Chlmic IndiiatrMle 

This society held its Second Congress in MarseiBe 
during the first week of July. The attendance 
numbered about 400, and among the foreign guests 
were Dr. Emil Mond, Prof. W. A. Noyes, prof 
A. C. Langmuir, Dr. O. L. Parsons and fenator 
Paterno. Monsieur H. Giraud, president of the 
^larseille Clmmber of Commerce, took the chair at 
the opening meeting, when addresses were delivered 
by M. Paul Kestner, president of the Society 
M. A. Gardair, chairman of the organising com- 
mittee; Prof. Cavalier; M- H. Giraud; and by M. 
Deschiens, who in reading the annual report men- 
tioned some of the results of work done during 
the year. At the instance of the Society the ex- 
poriation of radio-active minerals from Madagascar 
to foreign countries was prohibited; the Customs 
classification of fats was revised; the suggestion 
that coke ovena should be heated with producer gas 
instead of with town’s gas was referred to the 
Central Committee of French Coalmines) and 
representations concerning the mobilisation of 
technical men in wartime were favourably received 
by the Minister of War. A striking address was 
delivered by Prof. C. Matignon on the present state 
of the German nitrogen industry (c/. i.), and M. 
Sabatier was presented with the Society’s gold 
medal. Many papers were read before the fifteen 
technical groups into which the congress was 
divided, and visits were made to local works and to 
the exhibition of French colonial products. — (CAiw. 
et Ind., Aug.^ 1922.) 

AUSTRAUA 
The White-Lead lodnstry 

The manufacture of white lead in Australia has 
made great progress, for, whereas practically the 
whole of the requirements was imported seven years 
ago, now production almost meets the demand. 
This advance is largely due to the establishment of 
a branch factory of Ixwis Berger and Sons, Ltd., 
manufacturers of paint and varnish, in 
near Sidney, in 1916, and which now employs 35! 
workers. The Dutch process is used and the raw 
material is lead of 99'9 per cent, purity from Broken 
Hill. Th© capacity of the works is 9000 tons per 
annum. 

NEW ZEALAND 
Discovery of Franklinlte 

Great interest has been aroused by the 
of franklinite, hitherto not known to occur m « 
Zealand, in the fiord country of 
Government mineralogist has c<Hifirmed the i 
iication of the mineral. Franklizute contains a 
67 per cent, of iron oxide, 17 per cent. 
dioxide end 16 per cent, of »i»c oxide, and is n 
after the Franklin district of New Jersey, w 
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is mined and shipped to Pennsylvania for the pro- 
duction of sine and spiegeleisen. Commercial 
utilisation is only possible if the ore is readily 
accessible and available in large quantity. — {Ind. 
Jlustr.) June 8, 1922.) 

UNITED STATES 
Aanaal Prixeel 25»0M DoOan 
At a council meeting of the American Chemical 
Society, held during the Society’s recent meeting in 
Pittsburg, a letter was read from Dr. W. H. 
Kichols to Dr. Edgar P. Smith (president) offering 
on behalf of the Allied Chemical and Dye Corpora- 
tion a prize of $25,000 to bo awarded annually to 
the chemist residing in the United States who, in 
the opinion of a special jury appointed hy the 
Society, has contributed most to the benefit of 
chemical science and the world. The scheme will 
come into effect on January 1, 1923. 

Journal of Phyflcsl Chemistry *’ 

At the same meeting of the above-named council, 
it was resolved that the Journal of Physical 
Chetnisiry shall in future be published under the 
joint auspices of the American Chemical Society, 
the Chemical Society of London, and the Faraday 
Society. The arrangements were made on the ooca- 
fiion of a recent visit of Dr. C. L. Parsons to 
London. It has been agreed that the management 
of the journal shall be left entirely to a board of 
eight members, who will be nominated by the 
societies concerned, and who will elect the editor- 
in-chief and probably also a managing editor, 
M^bers of the board will be appointed for a term 
of two years, one-half will retire each year, and no 
member shall serve continuously for more than 
four years. The societies will incur no financial 
liability, and their members or Fellows will be 
offered the journal at a reduced subscription rate. 
Mr. Francis P. Garvan, president of the Chemical 
Foundation, has guaranteed the payment of $10,000 
per annum for five years to assist the publication. 

CANADA 

Soapstone in Ontario 

The Mines Branch of the Canadian Department 
of Mines has issued a preliminary account of a 
large deposit of a mineral resembling soapstone 
which occurs at Wabigoon, near Dryden, Ontario, 
and in Close proximity to the Canadian. Pacific 
Railway, This deposit, which is stated to be the 
most promising of its kind in Canada, consists of 
two well-defined hands of mineral, separated by 
100 ft. of hard grit rock, and the smaller of the two 
has a proved length of 500 ft. and a width of 36 ft. 
The rock is dark greenish grey, soft, homogeneous, 
hut not greasy to the touch. Its percentage compo- 
sition has been found to vary within the follow- 
ing limits:— SiO, 41*94— 61*44; FeO 7*24— TTl; 
F€,0, 2*06-3*68; A1,0, 4*79— 7-57; MgO 25*39— 
26*43; CO, 0*11— 5-09; H,0 (above 105° C.) 6*56— 
671. Crushing strength ranges frtnn 10*269 to 
12*140 lb. per sq. in. ; modulus of rupture from 1827 
^ 1920 lb. per eq. in. ; fusion temperature 1400'^ C. 
It is suggested ^at the mineral might be suitable 
for making refractory bricks for the smelting 
mrnaces of sulphate pulp (kraft) mills ; at present, 
although the consumption is large, all the soap- 
stone bricks required are imported from the United 
ota^. The stone migM also be used for making 
aking-ovcn bricks, foot warmers, griddles, etc. 


BRITISH INDIA 
The Rubber PlanUHon Industry 

B plantations in 

iHntub India which covered an area of 196 990 
acres and produced 4043 tons of rubber, nearly aU 
of which was of the Hevea kind. The chief pro- 
ducing areas are situated in Southern India, 
Burma, and Assam. In 1920 the production was 
61M t., and the decline in 1921 is ascribed to low 
prices and the Moplah rebellion. The exports by 
sea doOlined by 21 per cent, to 4917 t., of which the 
United Kingdom took 63, Ceylon 21, the United 
States 9, and the Straits Settlements 6 per cent. 
Imports of rubber were very small . — (Ind Tr J 
Aug. 17, 1922.) ’ ’ 

SOUTH AFRICA 
The Whaling Indnstry in Natal, 1921 

According to a report of the Durban CJhamber of 
Commerce, the whaling industry of Natal is seri- 
ously affected by the prevailing financial depression, 
the price of whale oil having declined by 85*3 per 
cent, to £31 6s. per ton in August, 1921. Whale 
oil was in but small demand in Europe, although 
exports to the United States continued, and unless 
the cost of production can be considerably reduced 
many of the whaling companies may not resume 
operations. The 1071 whales captured during 1921 
yielded 6255 tons of oil (£15.5,000), 2447 t of fer- 
tilisers (£25,000), and 1045 t. of boiled bone (£8000). 
—iU.S. Com. Bep., Aug. 14. 1922.) 

GERMANY 

Hydrogenatioa of Oils in Pretence of Oxygen 

In the Be-nehte <1922, pp. 2193-97), Dr. W. 
Normann criticises the assertion that the presence 
of oxygen is essential in fat-hardening. His experi- 
ments with nickel cyanide, nickel chloride on kiesel- 
guhr, powdered nickel, and palladium chloride show 
that hydrogenation proceeds in the total absence of 
oxygen, and that the presence of even a few tenths 
of one per cent, of oxygen is distinctly harmful. 

Ammonlnm Bicarbonate as FertilUer 

The production of ammonium sulphate for use as 
a fertiliser involves the consumption of large 
quantities of imported sulphuric acid. The cost of 
the acid makes the price of the fertiliser high; the 
acid itself possesses no fertilising value, but tends to 
increase the acidity of the soil. Ammonium bicarb- 
onate is now r4?coraTiiended as an alternative nitro- 
genous fertiliser, the production of which only re- 
quires ammonia, water, and carbon dioxide, a cheap 
by-product. The cost of this product should thus be 
low compared with that of ammonium sulphate. 
Tests made at the Research and Coutr<d Station of 
the Oldenburg Board of Agriculture have given 
favourable results both on sandy and on acid moor- 
land soils. 

New Applications ol Schoop’s Metal-spraying Process 

Strongly adherent, homogeneous coatings of lead, 
tin, zinc, aluminium, brass or copper can now be 
sprayed without the use of compressed oxygen, a 
small pointed flame of acetylene and compressed 
air being sufficient. Not only is the cost of trans- 
port and hire of cylinders obviated, hut the process 
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is more economical than the older one. For many 
years coatings of enamel, quartz or glass have been 
produced by Schoop’s process and recently ^ery 
hard, chemically resistant coating of a mixture of 
metal and glass enamel or similar substances hive 
h^n successfully obtained. Another new applica- 
tion of the process is in the production of coatings 
of stainless ” steel on metallic objects whereby 
they may be made non-rusting as well as hard j and 
further experiments are now in hand which, if 
successful, will result in the production of machine 
tools having an outer skin of hard alloy (“ stain- 
less ” or tungsten steel) on a body of other suitable 
softer metal. — (Chem.-Z., Sept. 2, 1922.) 

The NitrogeO'Prodncts Industry in Germany 

In a long article published in the July Issue of 
Chimie ef Industrie, Prof. C. Matignon discusees 
the present situation of the German nitrogen 
industry, in which over one milliard marks are 
invested. But for this industry, in 1921 Germany 
would have had to import 1,500,000 metric tons 
of Chilean nitrate, worth 27 milliards of paper 
marks* and although this quantity corresponds to 
an output of 230,000 t. of nitrogen, the total pro- 
ductive capacity of the German factories is far 
from being attained. By the end of 1922 the total 
capacity will be 500,000 t. of combined nitrogen, 
of which 300,000 t. will be produced by the Badische 
synthetic-ammonia factories, so that, assuming that 
the coke ovens and cyanamide factories work at 
only half capacity, the German output of fixed 
nitrogen will then be at leasi 400,000 t., i.e., more 
than half the world’s pre-war consumption of 
692,000 t. In time, therefore, Germany will be able 
not only to meet the increasing needs of her own 
agriculture but also to export nitrogenous ferti- 
lisers, which, favoured by the low value of the 
mark, will oompete easily with Chilean nitrate. 

GENERAL 

Tbe Sedety’s Annual Diaoer in Leodon 

The Second Annual Dinner in London will be 
held in the Connaught Rooms, Great Queen Street, 
W.C., on Friday, October 13, at 7 for 7.30 p.m., 
and it is hoped that a large number of members 
and their friends will be present. Ladies may be 
invited, and the cost of tickets, obtainable from the 
General Secretary, is 10s. Od. each, exclusive of 
wines. 

Tbc Society’s General ConncU for Canada 

The following constitute the General Council for 
Canada for the year 1922-23: — Chairman; Prof. 
R. F. Ruttan; representatives of the Local Sec- 
tions: Toronto, M. L. Davies, L. E. Westmanj 
Montreal, A. R. MacLean, H. W. Matheson; 
Ottawa, F. J. Hambly, A. E. McRae; Canadian 
Pacific, A. E. Archibald, J. A. Dawson ; Shawimgan 
Falls, B. A. Witherspoon, F. E. Dickie. The 
Secretary is Mr. Alfred Burton, whose address is 
114, Bedford Road, Toronto, Ont,, Canada. 

OeneratiM and UtUisatien •! Cold 

This subject will be discussed at a joint meeting 
of the Faraday Society and the British Cbld 
Storage and Ice Association on Monday, October 16, 
in the Institution of Electrical Engineers, Victoria 
Embankment, W.C. 2. The Council of the Faraday 
Society has extended a s^ial invitation to 
members of the London Section of the Society of 


Chemical Industry to attend the meeting, the 
detailed programme of which is given elsewhere 
this issue. 

Proposed Institute of Faint and Varnish TechnologUti 

It is intended to inaugurate a society bearing thi^ 
title and with aims similar to those of the sister 
society in the United States. The functions of the 
proposed Institute will be to disseminate practical 
and scientific knowledge by reading and discussing 
papers to be published in a journal, to im. 
prove technical education, to form & technical 
library, to maintain close contact with Government 
departments, public and other bodies interested in 
the products and problems of the industry, and to 
promote research. Support has already been 
promised by a number of scientific and technical 
workers in this field, and members of allied organisa- 
tions are invited to become members. Those who 
desire to attend the inaugural dinner, to be held 
shortly in London, or to assist in forming the 
Institute are asked to communicate with Mr. H. b. 
Bradford, 42, Ribblesdaje Road, London, 8.W. 16. 


An International Scientific Congnse In Utrecht 

Under this title the Ckemiker-Zeitung (Aug. 26, 
1922) describes a meeting, held on June 21 — 23, of 
chemists hailing from England (3), United States 

(3) , Austria (8), Germany (9), Holland (8), Denmark 

(4) , Czechoslovakia (2), Latvia (1), Switzerland (I) 
and Russia (1). According to Science (Sept. 6, 
1922), the meeting was planned not only to promote 
the interests of chemistry but to renew oild friend- 
ships and form new ones between men and nations 
recently at war. Fourteen short papers on chemical 
topics were read and of these a paper on “Free 
Radicals,” by Prof. P. Walden, was of especial 
interest. The social functions included a reception 
by the Dutch Chemical Society, at which an address 
was given by Prof. Wendt, president of tbe Royal 
Academy of Sciences, and replied to by Prof. TV. A, 
Noyes (U.8.A.). The idea of h<Ading the meeting 
was conceived by Prof. F, G. Donnan and Pro- 
Ernst Cohen (Utrecht); the organisation m 
the hands of the last-named and two Dutch col- 
leagues and the guests were very hospitobly enter- 
tained. It is suggested that the time is now ripe 
for greater international co-operation among men 
of science. 


Meiliclndl Plant* in the Malay Penlnaula 

In a work on the " Minor Forest Products o 
the Malay Peninsula,” published by permission o 
the Federated Malay States Government, 

F W. Foxworthy, Forest Research Officer, ii'C 
lists of poisonous and medicinal plants, harg 
numbers of the local plants, he states, are 
native medicine, but only a few are t^cgnise 
European pharmacy. Some of the species , 

in the list of poisonous plants are also of mod c 

''*%e list of the principal plants nsed 
medicinal purposes contains no Icm thati 3« 
and is taken mainly from an official 
titled “ Malay Drugs ” published by Mr. «■ ^ 
Ridley in 1906. The table gives the 
which each plant belongs, the botanical m 0i 
common name (usually the name give 
Malays), the part used, and * Ooca- 

which tbe extract from the plant is ^ 

sionally some plant acquires prominence Dec 
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fraudulent claims as to its curative properties. 
Xhis seems to have been the case some years ago 
vitb Combretum sundaicuTu, Miq., which was 
jisserted to be a cure for the opium habit. A care- 
ful examination of the plant failed to reveal any 
just grounds for this claim. 

Among the native plants of actual or potential 
yge are the following: — 

3 rucea sumairana, Roxb. (Fam. Simarubacem), 
—Kosum is well known as a plant useful in the 
treatment of certain types of dysentery. 

faraktogenos KurzU, King (Fam. Flacourticea). 
.-.The seeds yield Ohaulmoogra oilj which is so 
useful for treating leprosy. This species has not 
yet been found in the Peninsula^ but occurs in 
Siam and Burma. The Malay species of Tarak- 
togenoi and of the related genus Hydnocarpus are 
fforth investigating to see if they can be used in 
the same way. 

Strychnos spp. — Several species are found as 
climbers, although none is so valuable as Strycknos 
^'uX‘Vomica; but two of them, S. ovalfoliaj Wall., 
and S. quadrangularis , A. W. Hill, are used as 
coastitiients of a Sakia dart poison. Fourteen 
species of this genus are recorded from the 
Peninsula. 

StTophanthus spp. — These are coarse shrubs or 
climbers, some of which may contain strophanthin 
or an allied glucoside ; apparently they are not used 
at present. 

Dr. Foxworthy’s publication also contains refer- 
ences to tanning materials, oleo resins and wood 
oils, fruit or seed oils, essential oils, and dye plants 
and dye woods. It is the second part of a work 
dealing with the forest products of British Malaya, 
the first having been devoted to troes and timbers. 

Water* Hyacinth Ash as a Source of Potash 

In many tropical regions the water-hyacinth 
(Eichornia crassipes) is a troublesome weed, and as 
removal is often necessary it has been suggested 
that the plants might be burned and the ashes used 
38 a source of potash or as a fertiliser. Previous 
analyses of ash from India and Burma have shown 
the following variations in percentage composi- 
tioD:~KaO ll*a— 34’1; CaO 7-8— 12 8; Cl 5-7— 210; 
SiO, 20-7— 49-4; P,0, l-4^-2. Thus the potash 
content varies greatly. A sample of ash prepared 
in Burma was examined at the Imperial Institute 
and found to contain much extraneous mineral 
matter. About 11 per cent, of the crude ash was 
aoluble in water, and the chief constituents of value, 
calculated as percentages of the original ash, were 
as follows : — Soluble portion : KCl 7*54 ; NaCl 0’51 ; 
^a,S 04 1'56; insoluble portion; K,0 1’51 ; MgCO, 
416; Caj(POJ, 8*SM). Ash similar to this sample 
vouldbe suitable for local use as a potash fertiliser, 
the small content of phosphoric acid adding slightly 
to its manurial value. About 75 per cent, of 
the water-soluble matter consisted of potassium 
chloride, but extraction, though probably easy, 
^'ould hardly pay, as 14 tons of ash yield only 1 ton 
of 80 per cent. KCl. — (Tmp. Inst. Bull,, XIX, 4.) 

Imalgamatien of Tartaric-Acid Manufacturer* In Italy 

the co-operation of the Banco di Credito, 
the three chief producers of tartaric acid in Italy, 
the Society Anonima Appula, of Bari, the 
^ieta Industria Acido Tartarico, of Milan and 
^^ale Monferrato, and the Societa Italians dei 

orivati della Cellulosa, of Milan, have amal- 


gamated to form a new company with a capital of 
2§ million lire.— (OAcm. Ind., Aug. 21, 1922.) 

Bolglan Trade in Artificial Silk 
The production of artificial silk in Belgium 
averaged 2700 metric tons per annum before the 
war, one-half of the output being exported to 
Germany, which was the source of many of the raw 
materials and chemicals required, and only 5 per 
cent, consumed in the country. In recent years the 
exports have gone largely to the United Kingdom 
and Switzerland, as will be seen from the following 
figures of imports and exports of artificial silk and 
waste-silk yarn in 1920 and 1921: — 

Importe Exporta 

ld20. 1921 1020. 1921 

Metric tons Metric toos 


Oena&ny OS 11 .. 90 1-S 

Spain — — 1-5 O-S 

Frusca 2-9 1-4 . . — 1-9 

United Kingdom .. 1-4 1*1 .. 7-8 29-4 

Switserland . . . . 1-4 10 . . 6 3 111-5 

Other countries . . . . 0-05 0-001 . . 4-7 9-0 

Totals 6-02 4 7 .. 28 4 162-7 


The demand from Spain, Portugal, Switzerland 
and Japan is stated to be brisk, and some large 
orders have been received from the United States. 
Competition is feared from Japan, as that country 
can export articles manufactured from imported 
artificial silk at prices 40 to 50 per cent, leas than 
those of other countries. One Belgian firm is con- 
templating the establishment of a factory in Japan 
on account of the cheapness of Japanese labour, and 
another company is to build a factory in France for 
manufacturing acetylcellulose silk under a contract 
made with a British cellulose company and covering 
Belgium, France, England and Pc4and. — (U.S. Com. 
Bep.,July 3, 1922.) 

The Italian Beet>Sugar Industry 

The area planted to sugar-beet in Italy during the 
spring shows a large increase as compared with the 
area planted last year, and this increase, together 
with the proposals to remove restrictions on trading 
in sugar and the reduction in the customs tariff on 
sugar, provides evidence that production now covers 
home requirements. Details of the area planted to 
sugar-beet, crop returns, and sugar output since 
1913-14 are set out below : — 



Area 

Yield of 

Output of 

Season 

planted 

beets 

su2&r 


Acres 

Metric tona 

1913-14 . . 

. . 203,402 . 

. 2.749.907 

305,564 

1914-15 . . 

. . 96,051 . 

. 1,319.140 

.. 150,216 

191.5-16 . . 

.. 127,761 . 

1,457,571 

150,396 

1916-17 . . 

.. 108,994 . 

. 1,313,690 

. . 144,870 

1917-18 . . 

.. 111,504 . 

883,038 

92,624 

1918-19 . . 

.. 104,525 . 

. 1,117,743 

. . 108.431 

1919-20 . . 

.. 145.075 . 

. 1,800,917 

. . 167,767 

1920-21 . . 

.. 126,163 . 

. 1,267,815 

. . 124,392 

1921-22 . . 

. . 180.310 . 

. 1,685,000 

.. 217,532 


No great extension of sugar-beet cultivation is 
possible in Italy, as the area of suitable land is 
limited and economic factors favour the produc- 
tion of cereals. Imports during the last six years 
liave averaged 60,000 t. per annum (97,000 t. in 
1921) and judging from the export in 1913-14, when 

35.000 t. wnB exported out of a production of 

305.000 t., from the present large population and 
the increased consumption, it seems unlikely that 
Italy will attain importance in the export trade in 
sugar for some time. — (U.S. Com. Hep., June 19, 
1922.) 

Consamption of Fertilisers In Italy 
During the war the consumption of fertilisers in 
Italy declined greatly, but improved after the 
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armistice, as wiK be seen from the following figorea, 
showing the consumption in pre-war years, in 


and in 1921 ; — 





Anmud evmrge 


lAl 


iBoa-iais 

1010 


MeMctons 

Metric tons 

Soperpbosphste 

. . 973,000 

eOO.000 .. 

850,0007 

Bsac fllAK . . 

.. 118,000 .. 

2,600 .. 

2,600t 

Potash feruiiapn 

13,600 .. 

nil 

l,405t 

Sodium nitrate 

.. 45,260 . . 

18,000 .. 

32,000 

Ammonlom Bulphate 

« 20,783 .. 

18,700 . . 

22,000 

Calcium nrajuMidde 

8,583 . . 

20,000 . . 

16,000 « 

Oaldum nltnte 

710* . . 

nil 

2, soot 

* IdlS only. t ^020 only. 



The consumption of ammonium nitrate rose from 
2000 t. in 1919 to 14,000 in 1920.— (17.5. Com, 
Bep.y Aug, 14, 1922.) 


The Java Sugar Crop in 1922 

The production of sugar in. Java during the 
current season is estimated at 1,712,500 tons 
(932,500 t. white and 780,000 t. brown sugar), which 
compares with the realised production of 1,627,000 1. 
(900,000 t. w’hite and 780,000 t. brown sugar) in the 
previous season. From this season’s crop 434,500 t. 
of white sugar and 345,000 t. of brown were 
delivered during the four months April to July, 
1922.— (7nd. Tr. J., Aug. 24, 1922.) 

Beet'Sngar Indnstry in Romania 

Prior to the war the nine beet-sugar factories in 
Rumania had an average production of 70,000 
metric tons per annum, but in 1921 their output 
fell to 29,000 t,, on account of the state of the fac- 
tories and the reduced area under beet. It is 
estimated that, if transport facMties and fuel can 
he provided, the sugar-beet crop for 1922-23 will 
amount to 45,000 t. Producers state that the 
present market price in Rumania does not cover the 
cost of production. — (17.5. Com. Hep., Aug. 14, 
1922.) 

The Petr^eom Industry In Trinidad 

During the past year this industry has been very 
active. There was a considerable increase in the 
footage drilled by the various companies, and a 
consequent large increase in production of crude 
oil; in fact, production in 1921 was the greatest 
in the history of the Colony — viz,, 82,395,595 gal- 
Sons, as compared with 72,905,947 galls, in 1920 and 
64,436,632 galls, in 1919, The number of new wells 
drilled was 84, an increase of 17 over the previous 
year. In 42 of these wells oil was struck. At the 
close of the year 1921 twenty companios were 
actively engaged in the winning of oil, as against 
22 at the end of 1920. The Admiralty continues 
to purchase considerable quantities of oil fuel; both 
crude oil and refined product* are shipped to private 
firms in the United Kingdom and there is a con- 
siderable trade with the other West Indian islands. 

Coca Production la lava 

The cultivation of coca was introduced into Java 
in 1880 and the crop is now grown on 63 esta^ 
over an area of 6000 acres, usually interplanted with 
coffee, rubber and cacao. The first leaves may be 
gathered when the plant* are 8 months old and 
mature shrubs yield 700 to 850 lb. of leaves per acre. 
Javanese coca has approximately the same content 
of alkaloid as the Peruvian product, but the basic 
alka^id of the former is cinnamylcocaine, whereas 
that of ^the latter is cocaine. The export in 1920 
totalled 3,755,400 ih., of which the bulk was shipped 
to Amsterdam, 649,000 lb. going to Japan and 
24,000 lb. to United States.— (U .5. Com. Sep., 
May 22, 1922.) 


Maiinfactiirt ot CUorate in Norway 

Work was resumed at the Vadheim chlorate 
factory ih Norway a few weeks ago and it is antic' 
pated that the output will be from 600 to 800 metri 
ions of chlorate per annum. It is also intended 
to produce metallic sodium. — (Chem. Ind. Aua ^ 
1922.) 

Pine-Tar, Resiii and Tnrpeuiliio ia Portugal 

The Portuguese output of resin is estimated at 
4000 metric tons per annum and of this 750 t. u 
consumed in the country, mainly for mtaklng paper 
(250 t.), printing-ink (100 t.), varnish, colours etc 
(60 t.), dyes (250 t.), pharmaceutical and other- 
products (1(X) t.). Turpentine of good quality is 
produced in large amounts. The production of 
pine-tar and turpentine since 1916 has been as 
follows : — 


Tar Turpentine 

>]£tric tou 


1916-1917 


8.000 


950 

1917-1918 


4,000 


4,200 

1918-1919 


6,000 


2.000 

1919-1920 


6,800 


1,800 

1920-1921 


12,400 


8.COO 


During the 1919-20 season the production of reein 
was 9000 t., which yielded 6300 t. of tar and 1800 t, 
of turpentine. 

Esparto Cellulose In Spain 

A large factory is being erected in Benalua de 
Guadix, Granada, at a cost of 9 million pesetas, to 
manufacture esparto paper and powder. Power 
will be obtained from the River Dilar by means of 
hydro-electric generators developing 4400 h.-p. It 
is hoped that the entire production of esparto grass 
in Spain will bo utilised shortly in the country and 
not exported, as it has been, largely to England, in 
which case the importation of cotton for manu. 
faciuring powder would be unnecessary . — (Eaw 
MatericU Rev., July, 1922.) 


LEGAL INTELUGENCE 

Nuisance Committed by Smell fkom a Fertilibeb 
Factobt. The Attorney General v. The Bfhfee 
Chemical Works (1922), Ltd. 

In the Vacation Court on August 30, Mr. Justice 
Swift heard a motion by the Attorney General at 
the r^ation of the Barnet Rural District Council 
for an injunction to restrain, until trial ^ 
action, the Elstree Chemical Works (1922), Lt . 
from committing a nuisance by emitting smells. 

For the relators it was stated that the defendan 
company manufactured fertilisers from 
wool and felt waste at a works in BUtree, and 3 
this manufacture gave rise to a strong odour w i 
caused a public nuisance. On beh^f of . 

ant company, the nuisance was not deniedf 
request was made for time in which to abate i > 
the business had only been carried on by , 
company since March and several attemp s 
been made to avoid producing the smell. 

The injunction was granted, but its 
suspended for one month to enable the de e 
company to abate the nuisance. The par 
agreed to treat the motion as the trial of 
the injunction being made perpetual, j 
suspension for a month, and the defendant 
agreeing to pay the costs. 
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OFFICIAL TRADE INTELUGENCE 

(From the Board of Trade Journal for 
September 14 arvd 21) 

OPENINGS FOR BRITISH TRADE 

Xhe followi 4 g inquiries have been receiyed at the 
Departnient of Overseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, S.W. 1, 
fjoni firms, agents or individuals who desire to 
represent TJ.K. manufacturers or exporters of the 
goods specified. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applyiJig to the Departnient and quoting the 
specific reference number. 


LocAi'iTr or Firm 

OR Agbkt 

Matbrials 

Referbkcb 

Number 

Australia . . 

Sheets and rods of ebonite 


and brass (tender for) 

t 

Brazil 

Sheet steel 

290 

Cement, earthenware piping 

W57/F.L./ 

EC. 


Steel 

ai7 

BriUbli India 

British West Indies, 

Cement (tender for) , . 

«• 

British Gmana . . 

Galvanised goods, lion and 


steel. Conner, fireclay goods 

264 

Canada 

Bgypt 

Chlnaware 

OU, paint, varnish, soap, lamp 


glasses (tender for) 

900d/T.E./ 


G.P. 

Finland 

Iron, steel, copper, brass, tin, 


lead, zLuc 

6122/F.R.; 



E.C. 

France and Belgium 

Calcined magnesite, white 



spirit, mangaitese dioxide, 
ammonium chloride. 



acetone, carbon tetra* 
chloride, yacca gum 

301 

Italy 

Tinplate 

C^hemicaU, colours, varnish, 
soap, perfumery, vegetable 

270 


oils . . 

302 

Kenya Colony 

.OUss, glassware, pottery 

225/25/T.O./ 


M.C. 

Mexico 

Seml-porcclain 

319 

Netherlands 

Lubricating oils 

272 

„ 

Paper, porcelain 

273 

!* 

Iron and steel 

27S 

» 

Copper, phosphor-bronze 

277 

!! ;; 

Oilseeds 

Earthenware and fireclay 

303 

Buniania . . 

goods 

307 

Crucible tool steel 

9000/N.B./ 

Siam 


E.P. 

Iron, steel, lead, brass, copper 

8944/F.E./ 

E.C. 

Switxerland 

Caustic potash, sodium sul- 


phate. sodium phosphate, 
sodium carbonate, potaas- 
ium silicate, liquid ammonia, 
formic add, olein, textile 
chemicals 

283 

» 

Emery, eleml resin, copal. 


tatted States 

tra^canth and othw gums, 
Chinese wood-oil, rare 
metals and salts, wolfram . , 

285 

Keene’s cement, firebricks . . 

312 


Scrap metals . . 

Electrical cable, lubricating 
oils, (tender (or) . . 

313 


6666/F.L./ 




E.P. 


Offlott (Boom 101), AustnUa House, Strand, Londoo, 

Commfealonec for Canada, 19, Victoria St., London, S.W.l 
Oeneral, India Store Department, Belvedere Road, 


tariff customs excise 

, dujtralia. — The text of a Memorandum explain- 
tho provisions of the Customs Tariff (Industries 
reservation) Act, 1921, designed to prevent 
ber " ^®Printcd in the issue for ^ptem- 

fra7ice. — The import duty on ammonium sul- 
P ate has been suspended. 

rip Tojroland, — The importation and sale are 

^ ibited of “trade” spirits and harmful 


essences and chemicals such as star-anise oil, 
benzaldehyde, salicylic ether, hyssop, and absinth, 
hut not of pharmaceutical alcohol for medical or 
scientific use. 

Oermany. — ^New monopoly taxes have been 
applied to imported spirits, ether and its products. 
An Act has been passed authorising the German 
Government to increase the import duties or im- 
pose new import duties if the economic necessity 
arises, and to reduce or withdraw duties that have 
been increased or imposed under the new law. 

Gold Coast. — The export duty on cocoa has been 
reduced from id. to id. per lb. 

Sungary. — Special permits are required for 
imports of oleic and stearic acids, degras, pitch, 
resin, cement, coal-tar oils, indiarubber, certain 
wares of glass and enamel, zinc white, zinc gray, 
sal-ammoniac, liquid ammonia, sodium sulphate, 
sodium carbonate, and certain colours. Phosphates 
no longer require an import licence. 

Lithuania. — A translation of the new export 
tariff may be consulted at the Department of 
Overseas Trade. 

Malta. — Opium and certain other drugs may not 
be imported from the United Kingdom unless for 
legitimate scientific and medical purposes 

Palestine. — Import duties at the rate of 4 per 
cent, ad valorem have been imposed on timber, 
constructional iron and steel, ordinary window 
glass, hollow bricks, Portland, Roman, Keene’s 
and similar cement, asbestos sheeting, but not on 
plaster of Paris and patent plasters having a lime 
basis. Samples of patent medicines may be im- 
ported free of duty. 

Papua. — The duty on exports of copra has been 
reduced from 259. to 16s. per ton. 

Portugal. — ^The import duty on newsprint paper 
has been reduced to 0*1 milavo per kg. A law has 
been passed authorising the introduction of a new 
customs tariff comprising "maximum” and 
"minimum ” rates. 

Solomon Islands. — Revised schedules of import 
duties and free goods may be consulted at the 
Department. 

South Africa. — Ferrosilicon rods are duty-free 
under the British preferential tariff, but pay a 
duty of 3 per cent. ad. valorem under the general 
tariff. 

Sweden. — An import duty of 1'50 ore per kg. 
has been applied to imported soft rubber tyres and 
outer covers. 

United Staies.—A copy of the Tariff Revision 
Bill as passed by the Senate may be consulted at 
the Department. 

Venezuela. — Salts of potassium and sodium, but 
not potassium or sodium hydroxides, have been 
placed on the duty-free list. The import duty on 
paper has been increased. 

Yugoslavia. — The monopoly tax on petroleum has 
been increased to 400 dinars per 100 kg. 

Appointment of Committee on Safety in Mines. 
— The following have been appointed to serve on 
a committee, under the direction of the Safety in 
Mines Research Board, to investigate the causes of, 
and the means of preventing, the ignition of fire- 
damp and coal dust arising from the firing of per- 
mitted explosives -Uol. Sir F. Nathan (chairman), 
Mr. W. Rintoul, Dr. G. Rotter, Mr. H. Walker, 
and Prof. R. V. Wheeler. 
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REPORTS 

Fifth Kepobt of the Committeb Appointed fob the 

Investigation of Fdei. Economy, the Utigisa- 

TiON op Coal, and Smoke Pbbvention. Pp. 17. 

London: The British Association for the Ad- 

vancement of Science, 1922. 

Since the publication of the last report the fuel 
situation has been dominated by the effects of the 
coal crisis of 1921, and this is illustrated by refer- 
ence to the present position of the iron and steeft 
industry which, better than any other, reflects the 
effects of coal prices upon production. The pro- 
duction of pig iron in the United Kingdom fell 
from 8,034,700 tons in 1920 to 2,611,400 in 1921, and 
that of steel from 9,067,300 t. in 1920 to 3,625,800 t. 
in 1921. It is particularly unsatisfactory from a 
fuel-economy standpoint that the present prices of 
coking coals and of coke offer little inducement to 
iron- and steel-makers to start up the coke ovens 
attached to their own works. 

Oil Fuel Supplies . — Statistics relative to the im- 
portation of petroleum products into this country 
during the past five years are collected, and it is 
shown that whilst the home production of shale 
oil is very small, increasing quantities of fuel oil 
are being imported almost entirely from countries 
outside the Empire. The possible production of 
benaol in the gas and coking industries is relatively 
small, and owing to the low present cash value of 
benzol as a heating agent in coal gas it does not 
pay to extract it for use as a motor spirit. The 
development of a satisfactory low-temperature car- 
bonisation process is therefore greatly to be desired 
Although it is still problematical whether it would 
be more profitable to carbonise coal at 600° C. or 
at slightly higher temperatures, large-scale trials 
have shown that at 600° C. suitable coals will yield 
7-5 per cent, of tar and 2 o galls, of motor spirit, 
together with 3600 cb. ft. of rich gas per ton of 
coal (c/. Fuel Research Board Report, J., 1922, 
270 b). The future of this industry depends upon 
the suitability of the solid residue for domestic use, 
and from this point of view the recent suggestions 
of Sutcliffe and Evans (c/. J., 1922, 196 t) deserve 
further investigation both from the technical and 
commercial standpoints. 

During recent years there has been marked pro- 
gress in the design of burners for fuel oil; the 
consumption of air or steam by the burners has 
been reduced and heavy oils can now he spr^ed 
into furnaces under pressure alone. Research is 
also being directed towards rendering internal- 
combustion engines capable of burning even the 
heaviest oils. The outstanding question today 
is how to adapt heavy fuel oil for use in low-com- 
pression internal-combustion engines, so that it 
may replace motor spirit. 

The Chemistry of Coal.— The problem of the 
constitution of coal continues to attract the atten- 
tion of investigators notwithstanding its magnitude 
and complexity. The absence of a recognised 
nomenclature for the various coal fractions is 
leading to confusion, and it is felt that the time 
has oome when chemists should agree upon this 
matter in conference. _ . 

Attention is drawn to the economic importance 
of the brown coal deposits at Morwell in Australm, 
and to the possibility of concentrating such fums 
hy a preliminary heat- treatment (cf. Bone, J., 
1921, 499 a). 


Domestic Heating and Cooking .dppiiunces.—The 
radiant efficiency of a modern gas fire is about 5o 
per cent., based on the net calorific value of the 
gas. It has been proved at South Keneingtoe 
that, within wide limits, this efficiency is indepen- 
dent of the chemical composition and calorific value 
of the gas burnt, provided that the rate of heat 
development by combustion is kept suitably con- 
stant for a given size of fire. The recent work of 
Fishenden (cf. J., 1922, 13 b) and of Barker on the 
efficiency of domestic appliances is reviewed, and 
it is recommended that the design of types of 
domestic appliances using solid fuol^ should he 
reconsidered with a view to determining whether 
greater fuel economy can be secured without 
sacrifice of convenience or unreasonable increase in 
capital expenditure. In existing kitchen-ranges a 
large excess of air is passed up the flue and means 
should be taken to reduce this by enclosing the 
fire except when it is required for kitchen heating 
Other improvements which should be considered are 
the lagging of the oven door and the provision of a 
separately fired boiler for the hot-water supply, 
In an appendix to the report Mr. A. H. Barker 
describes methods of determining the thermal 
efficiency of cooking appliances. 

Steam Baising . — With a view to improving boiler 
practice throughout the country the attention of 
manufacturers and of public education authorities 
is called to the need for better supervision and 
education of boiler-house staffs. Fuel economy 
would also be promoted if more detailed financial 
and technical data relative to the production of 
electric power were published by the Electricity 
Commissioners. 

Smoke Abatement.— li is concluded that abate- 
ment of atmospheric pollution would he best 
•secured by the institution by the Ministry of 
Health of a national Smoko Inspectorate on similar 
lines to the existing Alkali Inspectorate, which has 
admittedly worked with beneficial results to the 
industry concerned (cf. Report of Departmental 
Committoo of the Ministry of Health, J., 1022, 1 b). 


ReI'OBT o.n- the Iniiustmal, Commekcul asd 
Economic Situation of Poland, Dated Feb- 
nUABY, 1922. By R. E. Kimens, H.M. Com- 
mercial Secretary, U'lirsaun Pepnrtmint of 
Overseas Trade. Pp. 43. H.M. Staimery 
Office, 1922. Price Is. 3d. 

During 1921 internal trade in Poland was ieoos- 
trolled, export restrictions were reduced, protective 
tariffs were introduced, and measures were pasM 
for developing agriculture. Poland has “'1“ , 
extensive forest areas under the Riga Treaty, 
has obtained rich mining, metallurgical, 
ing, and chemical industries by tho incorpor. 
of Upper Silesia that should eventually ciia ) 
country to rank among the chief industrial 8 
of Europe. Although agriculture has nob ^ j 
recovered, production is increasing, and ^ 

harvests, machinery and imported fctinsc -- 
large quantity of produce will bo av.ailab 

export in future. „innths 

The output of coal during the first eleven w 
of 1921 was 6,865,289 t., or 7 2 per 
than tho total output in 1920; >™P“bs [ J" 
Silesia were 1,931,300 t., so that m ^er« 

will probably be a surplus for export i 
no changes in the lead, copper, potash an 
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odustries, but deposits of pyrites containing 34 to 
L per cent, sulphur are being mined. Although 
tatistics for the whole year are not available, it is 
orobable that the output of iron ore, salt, and zinc 
jas increased. Owing to Government control and 
ligt prices there has been no development in the 
jetroleum industry, but the export of crude and 
efined products increased; about 53 per cent, of 
he capital invested in the industry is French and 
[■i per cent, British. 

jHany industries are gradually becoming self- 
jupporting, and this may in time greatly affect the 
foreign trade. During the year the textile 
Industry made a great recovery, about 75 per cent. 
)f the plant being in working order at the end of 
1921. In the metallurgical industry the output was 
>nly 20 per cent, of the pre-war production owing 
to lack of capital, shortage of fuel and food, and 
transport difficulties. All the coke required has to 
be imported from Teschen, as Upper Silesian coke 
is too poor to he used in blast furnaoes. The 
production of pig iron was about 130,000 tons and 
]f iron products 250,000 t. 

Satisfactory progress was made by the chemical 
industry and production increased generally. 
Importation of heavy chemicals is decreasing and 
will be further reduced when Upper Silesia is incor- 
porated. Foreign competition in pharmaceutical 
chemicals and dyes will be more difficult in future, 
as dye manufacture is progressing, and supplies of 
intermediateiB will be available in Upper Silesia ; in 
:ertain branches local dyes competed successfully 
irith British and German products. Nitric acid is 
made iu two factories, the demand for hydrochloric 
acid is met by local production, and the output of 
mlphuric acid increased, although certain quan- 
tiles were imported from Upper Silesia for making 
superphosphates. Reliable statistics for the 


chemical industry are not available at present, but 
sre being compiled by certain branches of the 
industry. Sufficient soap is produced, to supply the 
home market; there was no export in 1921 and 
importation is impossible owing to the low price of 
the local product. The glue and bone industry did 
well and attempts are being to export glue to Great 
Britain. Conditions in the tanning industry 
improved until October, but afterwards declined 
and stocks accumulated; a certain quantity of 
leather was imported from Great Britain, but this 
bade will probably not increase as the demand, 
except for high-class leathers, is more than met by 
meal production. There is a good market for dry 
quebracho extract, the only tanning extract now 
i“>ported. Trade depression affected the cement, 
^^nuc, tile and brick factories. The glass 
developing, although the quality of the 
Lh usually very poor. Little advance was 

starch industry, the output being still 
Tifrwi cent, of the pre-war amount. The 

rwtiiil. alcohol was slightly in excess of 

sugar crop increased ; it is 
iimoni-f ° i ^oth sugar and alcohol will take an 

I ant place in the export trade in future. 

^er during the first half of 1921 was 

®^iod of iSv? volume than in the same 

sports 7^’ niainly on account of increased 
Af ^'jnber and petroleum. No official 
dcrii?i Iu ! published, but it is believed 
sports value of the 

' imports’" 7'’*- 

ports, ihe Tolutne of exports to Gre.-»t 


Britain increased by nearly SX) per cent, during 
the first half of 1921, compared with tlm same 
period in^ 1920, but the volume of imports from 
Great Britain has remained stationary since the 
beginning of 1920. The superior quality of British 
goods makes them popular in Poland, and they 
would be preferred if prices were lower and terms 
of payment more favourable. 


Kkport on the Economic Sitcation of Denmark 
TO March, 1922. By E. M. Turner, H.m’. 
Commercial Secretary, Copenhagen. Depart- 
ment of Oversea-i Trade. Fp. 52. H.M 
Stationery Office, 1922. Price Is. 6(f. 

Although depression and unemployment were the 
outstanding features of the industrial situation in 
Denmark during 1921, agriculture was generally 
prosperous, except in the latter months of the year 
when prices fell. ’ 

Nearly all the factories which were erected when 
prices of material and labour were high have dis- 
appeared or been absorbed in older establishments. 
The margarine industry, comprising 65 factories 
and employing 800 men and 250 women, probably 
suffered less th.an most. The output in 1920 was 
approximately normal at about 55,000 tons, hut 
prices fell steadily, and exportation was small. 
SerioM losses on stocks were incurred by the oil- 
crushing industry, and exports diminished, only 
4700 t. of coconut oil and 5900 t. of soya oil being 
exported, compared with 9700 t. and 11,600 t. 
respectively in 1920. Vegetable oils were shipped 
to France and the Mediterranean, but exports to 
Germany decreased. Production of milk and cream 
was unprohtable, and both the conserving and the 
potato-tlour industries suffered severely. 

The sugar-beet harvest was not very satisfactory 
in 1921, and the 1920 crop yielded only 52,740 metric 
tons of sugar compared with 152,252 t. in 1914. 
Most branches of the metal industry were run at 
a loss, and the leather industry, which was built up 
during the war, had a most disastrous year largely 
owing to the failure of the export trade. Brick- 
making suffered from German competition, but the 
cement industry has begun to regain its former 
position, thanks to increased exports to South 
-America <125,700 t. against 37,000 t. in 1920). The 
porcelain industry was fairly well employed, and 
the manufacture of technical imrcelain, particularlv 
for electrical materials, appears to be maintaining 
its position in the home market. Manufacturers 
of fertilisers suffered great losses owing to the fall 
in value of stocks, and other branches of the 
chemical industry were affected by the general 
depression and by acute competition from Germany. 

The value of the export of chemical products fell 
from £397,196 in 1920 to £292,056 in 1921. The 
yemst and spirit industry is well organised under a 
single group; in 1920, 3900 t. of yeast and 3-4 mill, 
litres (nearly 900,000 galls.) of 100 per cent, spirit 
was produced. Paper manufacturers were badly hit 
by large importations from Germany and Finland. 

Imports daring 1921 were valued at £71,682,243, 
exports at £64,626.168, and the adverse trade 
bal.ance was reduced from £63,084,112 (1920) to 
£7,056,075, largely owing to tho decreased volume 
and value of the imports and an increase in the 
volume of many exports. The values, in Danish 
money, of some of the chief imports and exports 
(Danish produce) are given below (21-4 kroner = £l) 
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SmDOCfs Export! 

1000 kr. 

Mow, «U. nibbw, wBia. etc . . ^^6 .. 

Good* of robbor, tallow,^, «tc. .. .. l.Jg 

Paper and artlelAB thwec* , . 1541? * ' « IS 

CSm^csI, teehnleal aztifte JO.m .. 

PertUlaoi ,«0.^ .. 2.4W 

IDneial fuds f oat 

mnerala, raw or longbly worked . . 10,893 . . la,^ 

Oooda of day. steme and gl^ .. ^.104 

Wrought Iron and iron gooda . . 118,118 - . 10,781 

The value of imports of fertilisers increased by 
23 miUion kr. to 60 mill, kr., the chief items and 
the respective decreases or increases (shown in 
parentheses) being; — Phosphate, raw, 23,104 tons 
(-81,253 t.); superphosphate, 52,600 t. (-3000 t.); 
Norwegian saltpetre, 49,200 t. (—13,000 t.); Chile 
saltpetre, 55,600 t. ( — 12,300 t.) ; basic slag, ^5 t. 
(-3400 t.); potash fertilisers, 14,200 t. (+9600 t.). 
During a large part of the year British hrms found 
it impossible to meet German, and difficult to m^t 
Belgian and Caechoslovak competition. The DaniA 
Export Association has been reorganised, and ita 
functions have been transferred to a great extent 
to the Trade Information Bureau belonging to the 
Ministry for Foreign Affairs. 

TRADE NOTES 


REVIEWS 


BRITISH 

Annnal Report on the Uganda Protectorate 

This report, covering the period April 1 to Be- 
comber 31, 1920, states that the 
ment which was a feature of the year 19J^30 {cf. 

J 1921, 396 e) was not maintained. Ihe area 
under, and export of, cotton rose to M7,100 acr^ 
and 8517 tons, respectively, but only 1284 t. of coff^ 
was exported, and eacao-plan ting has >>««» 
cally abandoned. Cultivation of para ''“bW w 
increasing in spite of low pricey the 
ten months was 140 t., valued at £23,767. The 
acreage under sugar-cane is extentog, and " 

menta on the value of different varieties of cane and 
rX manufacture of “ 

Flax has been grown experimentally, but it s^s 
unlikely that the crop will give rise to an export 
trade. The use of elephant grass 
manufacturing paper and power alcohol is being 
investigated in England. A first consignment of 
timber was shipped in 1920 and a regular supply can 
nou^be obtain^ The total value of 
produce exported during the period f 
report was £4,134,136, the increase of 125 jwr^t. 
OTOT the value for the previous twelve months teing 
due to the high price of cotton.— (Col. Bep.-Anti., 
No. 112, 1922.) 

foreign 

The Fertiliser Industry In France 

There is a good demand for phosphatic ferWisere 
and several superphosphate factories have already 
sold most of their output, mainly to home 
tnral syndicates and traders. J'i® 

S pri4, farmers are attempting to cover their 
requiremente for the approaching 
Were in southern France are at 
ine back Supplies of bone meal a™ rtiH short 
as th^umnd far exe^s the supply^ 
for dag is strong and stocks ore low , it is hopeu 
teat the steel-works will soon be able td supply »t 

totrt^tTntuL and thus enable exportation ^ 
be reromed. Stocks of ammonium sulphate ore 
•^auBted and Great Britain is now t^ 
of importat^-^Ckem. Ind., Aug. 28, 1922.) 


WEEKSTorFB: HanhwoetEi^oh due Techniscbjs 
Waebn und ihesr Bbstandteilb. Unter nit. 
wirkung ZcMreieher Fachwissenschaftlicief 
Mitarbeiter. Eerausgegeben von Peop. p, 
Paui. Kbais, Ersttr Band A bis F. Zwater 
Band G his B. Drifter Bond S bis Z. leip. 
zig: Johann Ambroshis Barth, 1921. 

£3 16s. 

This compendious work owes its origin to Dr. 
Zachimmer, a former director of the well-known 
glass works of Schott and Co., in Jena, who had 
conceived the idea of bringing out a *' Lexicon of 
Technical Materials.” For some reason which does 
not appear, Dr. Zschimmer was unable to carry 
out this project, and on the odvire of Prof. Dr. B. 
Bassow, the publisher entrusted its compilation to 
Dr. Paul Krais, of Dresden, who, with Dr. Gro- 
scheiff, is responsible for the plan of the work. In 
view of the wealth of material to be dealt with it 
was obviously desirable to form a clear definition 
of what was to he understood by the term “Werk- 
stoff,” and, for the purpose of the dictionary, this 
was ’defined to include “ all natural or prepared 
technical substances constituting the material or 
material portion of a wholesale ware, no matter 
whether it is artificially produced or not.” Edihic, 
potable and medicinal substances were explicitly 
excluded, as were plants and animals, fertilisers 
and feeding stuffs, cosmetics and furniture, clothes 
and leather work, as weM as jewellery and articte 
of virtu. Having regard to the nature of the work 
some objection may be taken to certain of the 
limitations, but it was absolutely necessary that i 
line should ho drawn somewhere, and the projectors 
of the undertaking must be held to he the best 
judges where to draw it. 

It might be supposed that a work of so compre- 
hensive a nature had no special attracticns tor the 
chemist. Such a surmise is very fsr from he 
truth. It is significant of the 
chemistry and chemical facts enter into tho nature, 
application and use of the mort vvidely varied sub- 
stances that the book resolves itself 
a chemical dictionary with eo much of cheimcii 
physics added as may be thought f T 

plcte the account of the particular d 

Libed. The method of treatment may be gtaM 

from the following r^Broj'eiS. 

scheme prepared by the editor and Dr. j 
Name of the substance in German: its tj ^ 
its French and English equivalent, “cin 

nature; its iBorphdlo^ ; ito therma I propert^^^^^^ 
its density; > 1 “. ”“«j*iamcBl-^hnical 

optical properties; its electrical an g 


optical properties; its eiecunca. 
perties; its radio-active P/opev'^'**!. 
towards Bontgen and ,^r^®it8 physiologic' 

properties; its chemical 

Ltion; its valuation by Phyaic»'> ^ , * 

technical proofs; ito *®®**^*°^®7 extent of P'»- 
commercial applications, m^e witl'”' 

auction, method of d^^rihution and prm 
formation as to where it can 

Germany. . „„fnpa isnotudi'- 

The book, as stated in the J jt enter* 

tionary of technology m the 1 “gb here 

into no details of manufacture, Js 

there bibliographical references a ^ j„ay be 

to German sour^, ^‘“'Ve 'ilta given are .«■ 
found. As regards prices the data gi 
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,jri*Wy prior to 191^ > tfej^ seem of little value, 
either immediately or prospectively, and have at 
jiost a merely historical interest. The same is 
true of the statistics of production, which are only 
relative importance. 

work, like so many similar undertakings, has 
goffered to a great extent by the war. Its pub- 
lication has been much delayed, and much of its 
subject-matter is already out of date. It is, how- 
«ver, a useful production, and contains, in concise 
f^rn), a wealth oi information, although certain of 
le data are not very recent or the most authorita- 
Ye. As is usual in German publications of this 
jnd there is a tendency to restrict the information 
) German sources, to the exclusion of foreign 
ork, even when this is more recent and more 
;curate. 

T. E. Thobpb. 


kokganische CTheuie. Ein Lehrhuch zum 
Weiterstudium und zum Handgebrauch. By 
Peof. Fmtz Ephraim. Pp.viii.+727. Dresden 
and Leipzig: Theodor Steinkopffj 1922. Price 
21j. dd. (bound 24a.) 

Prof. Ephraim^s textbook differs in many ways 
•om others of the same size. It ie more oompre- 
ensive, and the author is able by presupposing 
lementary knowledge, by an unusual arrangement 
[material, and by an admirable conciseness of style, 
scorer a surprisingly wide fidd. Compounds of the 
rare ” elements are considered in some detail, 
ndthe tables of physical properties also make the 
ook valuable for reference. Recent advances, 
specially German, are included — even the Badische 
iplosion of 1921 1 The account of Werner’s theory 
\ Qotably clear and detailed, and the theory of iso- 
nd betero-polyacids of Miolati and R<^nheim 
eceives careful consideration. The introduction of 
bese conceptions lights up some obscure regions — 
^ in the case of the constitution of such compounds 
s iSBaO, V,0„ 3P,0„ 60WO„ 150H,O, but in 
ach formula as 


st 


H and H v 


H 


be extension of the valency conception seems 
'boost at its breaking limit. 

Tho arrangement of the material under the 
radicals (oxides, sulphides, carbonates, 
■Ic ), although permitting of a concise treatment, is 
suitable for elementary students, since the facts 
become somewhat blurred. • The present book, 
owever, is specifically written for more advanced 
“ adents, and these will find it very attractive and 
The arrangement is not so new as the 
<« or seems to think; it was adopted by Sir 
** Systematic ” part of his 
small volumes on “ Modern Chemistry,*’ which 

=^9 masterpieces of their kind. 

j. Ephraim has carefully avoided loose 
and although the experimental 
neHtessarily extremely brief, he makes 
expressions such as ** breaking rings,” 
Pbice of water,** and the like, which take the 
book, ^ Senuine descriptive language in some text- 


There are several typographical erroni, and one 
or two very questionable statements were noted, 
but in a book covering so much ground these are 
surprmin^y few. The reviewer can recommend 
this book to all chemists as both interesting and 
useful. Advanced students will find it of very 
great value : they will discover something new on 
nearly every page. 

J. R. Partington. 


Chemistry of the Non-Benzenoid Hyurocarbonb 

AND TH EIR SiMPLE BbrTVATIVBS. By BeNJAMIN 

T. Brooks. Pp, 612. New York: Chemical 

Catalog Co., Inc., 1922. Price |7 net. 

Br. Broo^ has done well to assemble, in one 
volume and in systematic sequence, an orderly pre- 
sentation of the non-benzenoid hy^ocarbons, their 
properties, relationships and principal derivatives. 
It is a form of classification seldom adopted owing 
to the historicailly somewhat haphazard manner in 
which the material has been accumulated, and to 
the more customary, if illogical, practice of dis- 
cussing the ci/cloparaffins and essential-oil consti- 
tuents after a survey of the aromatic series has 
been made. Thus a wholesome rearrangement of 
attitude towards organic chemistry is encouraged 
by a study of the treatise. Moreover, the some- 
what monotonous aspect of paraffin hydrocarboiLs as 
considered in earlier hooks is now relieved by the 
importance of these materials from the standpoint 
of the rubber, petroleum and essential-oil indus- 
tries, Accordingly, the opening chapters include 
interesting sections on the origin of petrolenm 
oils, the details of cracking, and recent results of 
oxidation. A long chapter entitled “The E3thy- 
lene Bond ** embraces the modem views of l^ewis 
and of Langmuir as applied to the carbon atom, 
and of J. F. Thorpe in connexion with Apiro-com- 
pounds, followed by the work of Harries on ozonides. 
Alicyclic unsaturated hydrocarbons are next as- 
sembled, whilst six chapters entitled “ Cyclic Non- 
benzenoid Hydrocarbons ** deal respectively with 
the 6ub-hexyl, cyclo-hexane, i?ara-inenthane, orfAo- 
and mefa-menthane, bicyclic and tricyclic, and 
super-hexyl series. The concluding chapters deal 
with physical and physiological properties, the 
whole volume being well produced, agreeable to 
manipulate, and adequately enriched with refer- 
ences to recent literature. 

M. O. Forster. 


A Comprehensive Treatise on Inorganic and 
Theoretical Chemistry. By J. W. Mbllor. 
l ol. IP F. Cl, Br, Li, Na, K, Rb, C%. Pp. 
VI.+894. London: Longmans, Green and Go., 
1922. Price 63a. nef. 

The first volume of this treatise has been already 
reviewed very favourably (1922, 227 b), and thero 
is no doubt that the second volume fulfils all tho 
expectations raised by the first. In Chapter XVII; 
the history of the halogens, their occurrence, pre- 
paration and profierties are dealt with very fully. 
In this and the succeeding chapters an immense 
mass of data is given. The language is terse, but 
the treatment is critical, and the author has been 
successful in writing a book which nowhere eimu- 
iatos a compilation of the dictionary type. In 
Chapter XVIII, in the same manner, there are 
described the compounds of the halogens with 





^jwaviBw 


ifept. a 


; ia Chapter XIX, the oxi^a And oxy^uuds 
of (ihltn-pae, Womine, and iodioa^ and in Chapter 
XX the alk^ metalff. One of the special charao 
teristicd of the book is the completeness of the 
references, whfth are ^ven for every statement, 
and appear at the end of the chapters. The 
number these probably explains the absence of 
an authors index which, with the comparative 
sparsene^ of the subject index, is the only poor 
feature of the hook. 

Dr. Mellor is t& he congratulated on the plan 
of the treatise and on the excellence of the first 
two volumes. On completion the work will fully 
justify the designation of a comprehensive treatise 
and do much to stop the present unfortunate 
tendency to regard inorganic and the so-callcd 
physical chemistry as separate and distinct branches 
of the science. The author’s “Introduction to 
Modern Inorganic Chemistry and “ Modern 
Inorganic Chemistry will form with this “ Com- 
prehensive Treatise a uniform series of books 
which ia unique in this or any other language. The 
Treatise promises to outrival the well-known Ger- 
man works, and is likely to be for many years the 
standard hook for use by advanced and research 
students. 

Hobe&t H, Pickaxd. 


PoTA^SH. By SiDNKT J. JoHNSTONE. Monographs 
on Mineral Besources with Special Reference 
to the British Empire. Imperial Institute. 
Second Edition. Pp. 122. London: John 
Murray, 1922, Prtce 6s. net. 

This monograph on potash, like those on other 
mineral resources issued by the Imperial Institute, 
ia admittedly, and intentionally only a compilation. 
As such the monc^aphs, when compiled with 
reasonable completeness and accuracy, have a very 
considerable value. Mr. Johnstone’s monc^raph 
will take a high place in the series in this regard. 
He has materially added to the information con- 
tained in the first edition and produced for its size 
the most complete up-to-date summary of the 
world’s resources of a material essential alike to 
the manufacturer, agriculturalist and chemist. 
Not only are the mineral resources of potash con- 
sidered, but the yields resulting from animal and 
vegetable souroes and as by-products of other 
industries, are also classified and discussed. 

After a general statement of the world’s output, 
the author devotes a chapter to the deposits of 
soluble potash minerals. His summarised account 
of these in Germany, France (Alsace), Spain, 
Abyssinia, Nigeria and Peru, to select only certain 
of the countries listed, is notably up to date. The 
succeeding chapter deals also with soluble potash, 
but refers to that extracted from brine, etc. from 
salt lakes and p.ans in America, Asia and Africa. 
Chapter IV deals with deposits of potassium 
nitrate of mineral origin, the South American, 
^hod^ian and Russian resources receiving full 
treatment. In Chapter YI the potassium nitrate 
deposits of organic origin, such as those contained 
in the soils of old village sites in India, South and 
Central America, Egypt and elsewhere, are 
fecotmted and the method of recovery described. 
Hie antker advisedly devotes few words to the 
ektxaction ^f potash from sea-water, and passes on 
to the consideration of the insoluble potash 
min^ah, alumj^e, felspars, leucite, etc. The reader 


is thus led naturally ^ tt© recqrer^ of potash f 
the duet and gases ^ cement fcilmr'and bl^t 
naces, where it has bee#vnlatilised from the oJ 
ore or fuel employed. The methods of reco^ 
from insoluble minerals as weM as flue-dugt 
gases are discussed, but not exhaustively, and 
perhaps not surprising to find certain notlKi^ 
omissions. In Chapter IX, vegetable souroeT !! 
the alkali, such es seaweed, wood-ash, eunflow^^ 
stalks, bracken, and many others are described 
it is curious that the author should dismiss in a f 
lines the Russian supplies of carbonate whkh 
of such extreme importance to this country 
the United States of America during the 
especially for glass-manufacture and 
needs. Residues from beet-sugar manufacture 
discussed in Chapter X. An account of the animll 
sources of potash, such as wool-washings (suint) and 
karroo ash, ia given in the final chapter, and tlie 
book concludes with a moderately full bibliograpljy 
The absence of an index in a compilation of this 
kind is unfortunate. 

Finally, it may be observed that, whilst the 
author nowhere actually says so, and whilst he 
details all the adventitious sources of potash aad 
describes the war-time expedients, he appears to 
regard the deposits of soluble potash salts as the 
mainstay of industry in the future— a point of riev 
with which the reviewer cordially agrees. 

P. G. H. Boswell. 
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the structure of steels from the standpoint 

OF COLLOID CHEMISTRY 

F. C. A. H. LANTSBERRY 


W OLFGANG OSTWALD hag shown that 
there are eight possible varieties of 
the colloidal state : — 

(1) Solid + Solid. 

(2) Solid -f Liq^uid. 

(3) Solid + Gas. 

(4) Liquid + Solid (suspensoid). 

(5) Liquid -H Liquid (emulsoid). 

(6) Liquid + Gas. 

(7) Gas + Solid (smoke). 

(8) Gas + Liquid (fog). 

Since the great bulk of metals and aUoya are 
originally produced in the molten state it is 
possible for them to be obtained in the form of 
a molecular solution and \iltimately to exist 
in six of the possible forms of the colloidal state. 

It is well known that molten metals dissolve 
gases which ore evolved both before and after 
solidification. Metals and alloys also contain 
slag and other enclosures, some of which become 
liquid below the fusion-point of the metal, 
whilst others remain solid well above the 
temperature of fusion. 

Some very interesting facts are known about 
the solubility of gases in metals. The familiar 
instance of steel may be quoted, which at the 
moment of solidification evolves the bulk of 
the dissolved gas and gives rise to unsound 
castings. Fortunately, however, the addition 
of silicon in small quantities to the molten metal 
increases the solvent prower for gases, and results 
m the production of soiuider castings. This is 
quite on a par with the protective action of 
certain colloids. This view is confirmed by 
the fact that elements, such as silicon, titanium, 
®d alumirdum, whose compounds show a 
uistinct tendency towards assuming the colloidal 
ctate, have the greatest effect in promoting 
soundness in steel. 

The existence of non-metallic enclosures in 
is of great importance, and provides a 
subject about which very little is really under- 
stood. For the purpose of this note these 
osclosures may be divided into tw’o classes : 

(!) Those which are soUd above the tem- 
^rature of fusion of the steel (certain slags and 


(2) Those which have a melting-point below 
that of the steel (sulphides). 

Confining our attention for the moment to 
the liquid state, it is fairly certain that at some 
temperature the materials of the first class will 
become molten, so that whatever is said of the 
second class will be true of the first up to the 
point at which solidification of the enclosures 
commences. In any case the quantity of slag 
existing in steel is very minute and might 
almost be neglected entirely for the piupose of 
this note. 

The influence of sulphides, however, is of 
very great importance, so much so that sulphur 
has been a nightmare to the steelmaker for 
generations. It is known that sulphur in 
excess of 008 per cent, tends to make steel 
“ hot short.” Another interesting fact is the 
change in character of the enclosures when even 
a small quantity of manganese is added to the 
steel. In an alloy containing no manganese 
the sulphide exists as a yellowish enclosure, but 
the presence of 0‘2 per cent, of manganese 
changes the colour to a pale bluish-gray. It is 
fairly certain that in a steel containing no 
manganese the sulphur exists asferrous sulphide, 
but that in a steel containing 0 5 per cent, 
manganese and 99 per cent, iron the sulphur 
should exist as manganese sulphide (MnS) is 
very difficult for the chemist to understand. 
But whatever may be the exact composition of 
these sulphide enclosures, it is quite certain 
that they may give rise to troubles in manu- 
faeture quite apart from the “ red shortness ” 
about which there is considerable exaggeration, 
because bars containing over OT per cent, 
sulphur can be hot-roUed into quite small bars. 
The sulphide areas when segregated into large 
masses may cause considerable wear of tools in 
machining operations. This is illustrated in 
Figs. 1 & 2, which represent steels that are 
not materially different in sulphur-content, 
but whereas the steel illustrated in Fig. 1 
caused so much wear of the tools as to be 
practically immachinable, that illustrated in 
Fig. 2 machined quite sweetly and produeed 
articles showing an excellent finish. The 
essential difference between the two lies in the 
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size of the sulphide enolosures. In passing it 
may be remarked that this is the main difference 
between hinglish and American machining 
steels. It would therefore appear to be of 
considerable technical importance and of 
extreme scientific interest. In the first place 
it is known that the sulphides are insoluble 
in steel below its melting-point, or at least 
that the solubility is not greater than required 
to fulfil the theoretical concept that complete 
insolubility is Impossible. It is also certain 
that there is no tendency for the sulphide 
enclosures to segregate at temperatures below 
the melting-point of the steel. Our knowledge 
of the behaviour above the melting-point of the 
steel when both constituents are liquid, is not 
even so extensive. At temperatures immedi- 
ately above the melting-point of the steel we 
know that there is little or no mutual solubility, 
a point which is proved by the tendency towards 
segregation in the casting of laige masses. 
At the same time we have the fact of the 
enormous variation in size of the sulphide 
enclosures in steels of various origin. This is 
undoubtedly brought about to a considerable 
extent by the extreme agitation which occurs 
during the various processes of manufacture. 

But we have no knowledge of the solubility 
relationships of steel and sulphides in the liquid 
state. In the case of phenol and water we know 
that at the ordinary temperature these two 
materials are practically insoluble, but as the 
temperature is increased so the mutual solu- 
bility increases imtU at a certain temperature 
(depending upon the relative proportions of the 
coruitituents) complete solution occurs. On 
cooling complete solubility persists until the 
same critical temperature is reached, when the 
mixture becomes opalescent. At this point it 
can easily be proved that the phenol has assumed 
the colloidal state, but as the temperature is 
lowered coagulation occurs, rmtil finally the 
mixture separates into two distinct layers. 
It is quite possible that at h^h temperatures 
steel and the sulphides show a similar behaviour, 
and if this be correct we have at hand a possible 
means of contrtfiling the size of the sulphide 
enclosures and so rendering them innocuous. It 
is true that we cannot apply the ultramicrosoope 
to the study of these problems, but during the 
last few years methods have been developed of 
studying the electrical conductivity and vis- 
cosity ^ molten metals and alloys, and this 
gives us a ready mode ot attack, for both these 
properties show very definite characteristics 
when the colloidal state is attained. 

1^6 relations existing between carbon and 
iron axe very interesting when regarded from 
the ccfiloid point of view. Carbon exists in 
steel as a carUde of iron, Fe,C, known as 
cementite. At all temperatures below 680° C. 
the limiting solubility of this cementite in iron, 
known metaUographically as ferrite, corresponds 
to about 0-04 per cent, carbon. On heating, no 
change takes place in these solubility relation- 


ships until a temperature of 700° C. is attained 
when the cementite suddenly goes into solution 
in the ferrite. At this temperature the solution 
occurs in the pearlitic portions of the steel, and 
as the temperature is increased the solid solution 
produced dissolves either ferrite or cementite 
according as one or other constituent is in excess 
If ferrite is in excess the concentration oi t)ie 
solid solution decreases with increase of 
temperature, but when cementite is in excess 
the concentration increases until a maximum 
is attained at a concentration of 1-7 
cent, carbon and a temperature of 1135 “ q 
W e see, therefore, that in steels the stable 
condition at high temperatures is that of a 
Bobd solution, whilst at low temperatures this 
solid solution has split up into its constituents 
the nltimate stable condition in the cold being 
undoubtedly iron and graphite. During this 
splitting up the solid solution passes through 
several very definite transition stages uhich 
can be trapped and subjected to microscopic 
examination. The solid solution austenite is 
shown in Fig. 2. Apart from the polygonal 
outlines which arc characteristic of single-phase 
alloys, the material is structureless. In pure 
carbon steels it is exceedingly difficidt to obtain 
this structure, but by eterdng at high tem- 
peratures the structure has been developed. 
(Fig. 3.) 

The normal structure obtained by properly 
quenching steel is shown in Kg. 4. This 
characteristic structure is known to metallo- 
graphists as martensite, and its peculiar appear- 
ance has been ascribed to surface stress marks 
by some authorities and by others to the effects 
of twinning along the octahedral planes. By 
less drastic quenching or by reheating at about 
400°C., a very dark etching constituent appears 
known as troostite (Fig. 6), whilst still less 
drastic quenching or more tempering gives 
sorbite (Fig. 6). 

If the quenching be omitted and slow cooling 
adopted pearlite is obtained ; the structure 
of this material is shown in Fig. 7. By very 
slow cooling indeed the two constituents segre- 
gate completely and cementite and ferrite are 
obtained side by side (Fig. 7). Examined 
from the point of view of the colloid chemist 
these changes may be explained as follows 

Cementite is regarded as the dispersed phase 
and ferrite as the dispersion medium. At higl> 
temperatures the degree of diqrersion is great 
enough to produce the molecular solution 
austenite. As the material cools a temperature 
is reached at which the dispersed phase assures 
the colloidal state and troostite is obtained- 
Troostite shows a maximum solubility in a®ds 
and is irresolvable even under the highest 
powers of the microscope. Troostite may’ 
therefore, bo rightly regarded as a ccdoiw 
solution in which cementite is the disperseo 
phase. As the temperature falls the pheno- 
menon of coagulation occurs and sorbite 
produced. Examination of sorbite under t 
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microscope indicates that it has the straoture 
of a suspensoid. On still slower cooling pearlite 
jg obtained and the structure reca^ very 
strongly the phenomenon of periodic precipita- 
tion. 3^- ^ shows the Liesegang rings obtained 
t,Y the precipitation of silver chromate in 
gelatin. These recall the appearance of pearlite 
a very striking marmer. We see, therefore, 
that coUoidal chemistry gives an explanation 
of the reason for the peculiar laminat^ struc- 
ture of pearlite, an explanation which will hold 
mod for all other eutectics. It is imfortnnate 
that the ultramieroscope does not lend itself to 
the study of alloys, but as pointed out earlier, 
other methods are available, and no doubt 
advantage will be taken of them in time to find 
out if that which at the present time is merely 
conjecture can be demonstrated by experiment. 


THE “ THERM ” SYSTEM OF 
CHARGING FOR GAS 

SIR WILLIAM POPE 

A S the result of a view expressed by the 
Fuel Research Board some years ago, 
the Gas Companies now sell gas by the 
' therm ” ; the consumer is thus charged at a 
fixed rate for each 100,000 British Thermal 
Units obtainable by burning the gas. Since 
coil gas is used as a source of energy, it seems 
but just that it should be sold on an energy 
basis, and that its cost should be fixed by 
reference to the amount of some form of energy, 
such as heat, obtainable from it ; the heat 
unit of a therm is quite a suitable one to use. 

The new method of charging for gas replaces 
the former one in which a charge per 1000 cubic 
feet was made ; to charge for gas by volume, 
wthout defining its heating value, is just as 
reasonable as it would be to sell milk by the 
pint without limiting the amount of water 
ubich might be added to it before the sale. 
That it is more rational to charge for gas by the 
therm than by the 1000 cubic feet is not to be 
uoubted. To-day, however, the daily Press — 
ind notably the Daily Mail — is said to be 
inundated with complaints to the effect that 
the new mode of charging for gas has resulted 
in an increase in the gas bills and in an illegiti- 
profit to the producing companies. 

'VTiilst entirely agreeing that to charge by 
, ® therm marte a distinct advance, I am 
inctaed to think that the gas undertakings 
nve made a most unfortunate choice of the time 
wmeh to make the change. The rising coal 
arket and the heavy expense caused to the 
Tea industry by the coal strike of last 

ilTiT increased manufacturing costs, 

fall! price of gas is now undoubtedly 

cert ^ i'iu’oughout the country, it is fairly 
io-d**" 1 ^** *** most cases the price is higher 
should be ; the consumer of gas, 

, often understands neither the volume nor 
umt, will not be content until the 


sum total of his gas bill in money ' approximates 
more nearly to pre-war figures. 

The attempts which have been made to 
popularise the therm by public advertisement 
have probably not served their purpose because 
the announcements are couched in terms incom- 
prehensible to those who have not received the 
rudiments of a scientific education. It has 
been stated recently in the literature of gas 
technology that modifications are now being 
made in the existing gas-meter register so that 
the gas user may read his consumption directly 
in therms ; this will be better appreciated than 
long dissertations explanatory of the therm. 
It might even be well if, until this modified 
register is universalJy installed, gas under- 
takmgs were to indicate upon their gas bills the 
consumption not only in therms but also in 
cubic feet, so that the public could make direct 
comparisons with their gas accounts of previous 
quarters ; this would obviate the need for a 
calculation the nature of which is not universally 
understood. Naturally, it should be insisted 
that equal prominence is given to the number 
of therms and of cubic feet, and to the cost of 
each of the two units, the therm and the 1000 
cubic feet. 

Gas legislation of 1920 may have been faulty 
in defining the methods by which standard 
basic prices, dividends permissible, etc. are 
to be fixed, but upon this aspect of the question 
I am not prepared to write. It is of the 
greatest importance, however, that the progress 
made by the Fuel Research Board, in instituting 
the sale of gas upon a heat basis, should not be 
prejudiced by extraneous factors ; it seems 
highly desirable that the Board of IVade should 
call for an inquiry into the question for the 
purpose of defining the nature of those factors 
which have arisen fortuitously but which 
undoubtedly operate against the popularity 
of a distinct advance, that, namely, of securing 
by legislative action the merchanting of gas 
on the basis, not of its bulk, but of its usefulness 
to the consumer. 


In a letter to The Tinier of October 7, Sir 
George Beilby, Director of Research to the Fuel 
Research Board, explains the reasons which 
induced the Board, after devoting a year and a 
half to the study of the question, to recommend 
the adoption of the thermal system of evaluating 
coal gas. He states that there are two other 
matters of importance to the consumer which 
have not been sufficiently considered, viz., the 
need of a calorimeter, now available, to record 
continuously and automatically the heating 
quality of the gas, and the necessity for securing 
that the consumer shall burn his gas in the most 
economical maimer. For this purpose it was 
recommended that the gas companies should 
readjust consumers’ burners free of charge, 
whenever the calorific value of the gqs was 
changed. 
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GENERATION OF STEAM BY 
ELECTRICITY* 

F. T. KAEUNt 

T he purpose of this paper is to bring before 
the engineering profession the conver- 
sion of electric energy into heat energy 
bv means of an improved and inexpensive 
apparatus, the electric steam-generator. To 
produce steam by electricity appears at first 
sight a reversal of common-sense, but this 
process has its economic raison d'iire in the 
fact that it can utilise hydro-electric power 
that would otherwise be wasted. In times of 
business depression the engineer is forced to 
consider aU kinds of improvements, such as 
increasing efficiency of production, elimination 
of waste in material, labour and power; and the 
electric steam-generator is a handy and simple 
means of contributing toward this end. There 
are more than 300 installations in Italy, Switzer- 
land, Sweden and France, and a small number 
of generators has been in use for a short time 
in Canada and the United States. 

The low cost of the electric steam-generator 
compared with that of other electrical plant 
for converting electricity into heat, and the 
comparative cheapness of the wiring and 
control apparatus necessary, are very favourable 
considerations. It can be shown that even 
when the load factor is comparatively high, 
e.g., in pulp and paper factories, which pmchase 
big blocks of power and consume it, mainly for 
pulp-grinding, during only six days of the w'cek, 
it is economically feasible during the seventh 
day to turn the power into steam, which is 
always required either for heating or manufac- 
turing. 

In the electric steam-generator the electric 
current passes through a resistance either of 
metal or formed by the water to be evaporated, 
and all electric energy is converted into heat 
energy. One kilowatt-hour is equivalent to 
3412 British Thermal Units ; the total heat 
content of 1 lb. of steam at an absolute pressiue 
of 150 lb. per sq. in. is 1193 B.Th.U. ; assuming 
the temperature of the feed water to be 150 F., 
the total heat to be supplied will be 1193— 
(160 —32) = 1075 B.Th.U. One kilowatt-hour 
will therefore produce 3412/1075 = 3T7 lb. 
of steam. The heat losses are very small. 

During the past ten years generators have 
been made with capacities up to 1000 kw., 
and only within the last two years have sizes 
of 2000 kw. or more been consti-ucted. 

There are two main classes of electric steam- 
generators ; {a) those in which the current 

passes through a combination of metallic 
resistors, and (ft) those in which the water itself 
forms the resistance. In (a) the resistors in 
the form of wire and ribbon made of some high- 

• Ah.tr»rf Of s MDCT lOtA before a Joint meeting of tbe Montreal 
Mel'l’ntf and Poner Co. 


resistance alloy may be mounted in tubes 
similar to those of fire-tube boilers. Tbg 
arrangement allows the use of altmiating oj 
direct current, as the heating elements do not 
cOme into direct contact with water ; in all 
other cases in which the resistors are in contact 
with water and the current passes partly 
through meteUic resistors and partly through 
water, only alternating current can be used 
because direct current would decompose the 
water. 

Generators in class (6) are built on an entirely 
different principle. The electric current passes 
through steam-tight insulating bushings to a 
system of stationary electrodes partly submerged 
in water, the water to be evaporated serving 
as the electric resistance. The outstanding 
advantages of this type are its simplicity of 
construction, compactness, easy control, and 
very low cost per kilowatt capacity. Ikacti- 
cally any water that is satisfactory for ordinary 
boilers is also suitable for the electric steam- 
generator. The resistance of water has a 
negative temperature co-efficient, t.e., the 
resistance decreases as the temperature and 
pressure increase. The vvTiter has made many 
tests to determine the relationship between 
resistance and temperature for various kinds 
of water, and has used apparatus specially 
constructed for currents up to 10 amperes and 
6000 volts, at atmospheric pressure. Fig. 1 
shows a set of curves giving the relation of 
temperature and resistance for raw water from 
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the St. Maurice River and for condensate 
mixed with about 25 pier cent, 
from the same source ^ 

Using a loganthmic scale, 
as straight lines, and m many 
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hich the results axe not ^own in the diagram, 
^ .^as found that thew lines were all very nearly 
mrallel. This would indicate that the same 
eneral law applies to all kinds of water. The 
curves have been verified above 100° C. by 
tests on steam-generators under pressure. 

jTigure 2 shows a section of a 5000 kw. 
gmerator, consisting of a vertical cylindrical 
with an extension at the bottom. The 


Electric Steam GeneratOf 
Three-pbase siogle anlt Bystem 



upper part is flanged, and to it is bolted a dished 
cover which contains three openings for the 
porcelain bushings that insulate the three 
copper conductors leading to the electrodes. 

Ihe insulator bushing consists of three parts ; 
two corrugated sleeves, one of which is outside 
and the other inside the tank, and a tube inside 
these sleeves, the whole being held together by 
the shoulder and nut of the conductor passing 
through. The arrangement shown in Fig. 2 
18 for 1300 amps., 2200 volts, 3-phase, 60 cycles, 
and for a working pressure of 165 lb. per 
in. ; the eleotric current passes through 
from both sides of the electrode to the inside 
and outside cylinders, and to a much smaller 
artent directly from electrode to electrode. 

This type of generator requires but little floor 
space ; the 6WX) kw. generator with electric 
control apparatus can easily be placed in an 
^ 10 X 12 ft., and the 18,000 kw. generator, 
equal to 1800 boiler horse-power, with aU its 


accessories, needs a floor space of about 
15 X 22 ft,, and a head-room of 25 ft. for ease 
in dismantling. 

As the heat in the steam-generator is produced 
in the water, there are no parts subjected to a 
higher temperature than that of the steam ; 
hence no dangerous stresses are produced by 
temperature differences. Another element of 
safety is that interruptions to feed- water supply 
can bie easily met by shutting down the generator. 
The operation of the electric steam-generator 
is at least as safe as that of the coal-firrf boiler. 


PHOTOSYNTHESIS 

The following is a short report of the dis- 
cussion on Photosynthesis which took place at 
a joint meeting of Sections B (Chemistry) and 
K (Botany) at the recent meeting of the British 
Aai^iation in HuU. Prof. H. H. Dixon, 
President of Section K, presided over a large 
attendance. 

In opening the discussion, Dr. F. F. Blackman 
said that he proposed to deal with the active system 
of photosynthesis and its organisation in the living 
cell, and bring together evidence which supported 
the thesis that here we had to do, not with a simple 
photochemical reaction, but with a complex system 
in which other components, that might be described 
provisionally as protoplasmic components, played 
an essential part. 

The first point developed was that there were 
numerous lower plants which obtained all their 
carbon by the reduction of carbon dioxide in the 
dark without the intervention of radiation, and 
synthesised all their organic compounds from that 
source ; instead of radiant energy, there was utilised 
the chemical energy of the oxidation of nitrogen, 
sulphur, and hydrogen, or their compounds. In 
those chemosynthetic organisms there was not a 
gain of energy, but only an exchange of oxidation 
potential ; the gain to the organism was substance 
for growth. It might be asked whether this power 
was entirely absent in the higher plants, and what 
connexion the chemical machinery of it hod with the 
chemistry of photo-reduction of carbon dioxide. 

The second point was the fact, now thoroughly 
investigated, that the seedlings of many plants at a 
stage when they have developed chlorophyll to a fidl 
green colour might be quite incapable of reducing 
carbon, dioxide in light, and gave out as much of 
that gas from respiration in light as in dark. Some 
other component or property lagged behind the 
chlorophyll in its development and the slow, steady 
rate of its development was the same in darkness or 
light. 

A third point of interest was the efficiency of 
photosynthesis in the golden-leaved varieties of 
certain shrubs. Hero the amount of chlorophyll 
might he as low as 4 per cent, of the normal green 
form, and yet under medium conditions the reduc- 
tion of carbon dioxide might he as great as in green 
leaves. The fact had been established that the 
golden leaf needed more light than the green to 
carry out the same rate of reduction of carbon di- 
oxide. It looked as if with these extreme variations 
of chlorophyll what counted was the cube root of the 
amount of chlorophyll present — a single dimension 
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of the colloid micellae and not the total mass — which 
mi^t be taken as an indication of the organisation 
of the system. 

A fourth point considered was the relation of 
photosynthesis to temperature. It was established 
that for a high rate of photosynthesis it was not 
sufficient to have intense radiation and ooncentrated 
carbon dioxide, but a high temperature was also 
essential. For each temperature there was a 
specific maximum of activity which could not be 
exceeded unless the temperature was raised. The 
specific maximal values increased rapidly for rising 
temperature and had a temperature-coefficient 
about 2 for a rise of 10^ C. This temperature rela- 
tion was quite different from that of a pure photo- 
chemical reaction, and it provided a further indic^ 
tion that we had to deal with a complex system in 
which dark reactions played a controlling part. 

The fifth point to be raised had to do with the 
organisation of the active system. Prof. Warburg 
had been investigating the action of the narcotic 
phenylurethane upon the rate of photosynthesis and 
had found that the process underwent great depres- 
sion of rate with perfect recovery on removal of the 
narcotic. The relation of the - depression to the 
external concentration of the drug gave a typical 
adsorption isotherm indicating that the narcotic 
acted by adsorption on a surface from which it dis- 
placed temporarily some reacting substance of the 
active photosynthetic system. 

Taking all these pieces of evidence together, we 
were forced to conclude that the chloroplast con- 
tained an active system of several components 
related together in a complex organisation. 

Prof. E. C. C. Baly said that the conversion of a 
substance A into substance B might be represented 
as the sum of the three equations : — 

A+E^A' 

A' =B'4-F 

where E, F and G were quantities of energy and A' 
and B' represented the reactive forme of A and B. 
The reaction was exo- or endo-thermic according as 
F+G-E was positive or negative. In any case a 
quantity of energy, E, must be supplied in order to 
start the reaction, and this might be done by means 
of (i) heat, (ii) light, or (iii) a material catalyst. 
The energy could only be supplied in ** quanta,” 
and if E were large only the tise of a radiation of 
short wave-length made the number of quanta to 
be introduced sufficiently small to be practicable. 
For the conversion of a molecule of carbonic acid 
into formaldehyde and oxygen, 150,000 calories was 
necessary, and this could be supplied in a single 
quantum by radiation at wave-length 200 
Carbonic acid had an absorption band at this fre- 
quency, and formaldehyde ought therefore to be 
produced when a solution of carbon dioxide in water 
was exposed to ultraviolet light. This had now 
been shown to take place. 

In order to bring about the reaction by means of 
visible light, it was necessary to have present a 
coloured substance with basic properties, and Mala- 
chite Green had been found to fulfil the conditioM. 
There seemed little doubt that the formation 
of formaldehyde in the leaf proceeded as follows: — 

(i) [Chll.A 4-light [ChU.B4-CH,0]. 

(ii) [Oill./B4-Carotin -> Chll.A-hXaothophyll. 

(iii) Xanthophyll 4-light Carotin4-Oxygen. 

The phoiosynthesised formaldehyde was extra- 
ordinarily reactive and was best represented by the 
formula It polymerised rapidly to a 


mixture of carbohydrates, in which were 
hexoaes, and evidence was not wanting in favour of 
the formation of more complex substances, 
the presence of nitrite it was converted into fora 
hydroxamic acid, and hence into amino-acidB and 
a mixture of cyclic bases in which piperidine 
pyridine, coniine and glyoxidine bad been detected 
The active (energised) forms of the amino-acids 
condensed with the cyclic bases to give substituted 
amino-acids, and these were the immediate soutue 
of proteins. 

Mr. G. E. Briggs described some experiments to 


determine the relation between the radiant 


energy 


absorbed and the carbon dioxide assimilated by the 
green leaf (Phaseolus vulgaris) in different parts 
of the visible spectrum. For three different parts 
of the spectrum the carbon dioxide assimilated was 
measured, and the energy absorbed by chlorophyll a 
and chlorophyll 6 was estimated from data obtained 
due allowance being made for the energy diffusely 
reflected by the leaf. The results were of the follow, 
ing order: — For the yellow-red (570 — 640 fifi) 15 
calories per c.c, of carbon dioxide; for the green 
(510 — 560 ixf») 7 ; and for the bine (430 — 510 22+, 
these being maximal values. Since the heat of 
formation of the most probable products of assimila- 
tion ranged from 5 to 6 and more calories per c.c. 
of carbon dioxide it was probable that both chloro- 
phyll a and chlorophyll h took part in the photo- 
chemical reaction. 

Referring to Prof. Balyas suggestions as to the 
part played by the different pigments in the photo- 
synthetic process, Hr. Briggs said that as the 
quantity of each pigment underwent relatively littU 
change during prolonged assimilation, no energy 
was supplied from that source; and, further, that 
since as much oxygen was evolved as carbon dioxide 
was absorbed in the red and the green parts 
of the spectrum (regions where no enerizy was ab- 
sorbed by the xanthophyll) as well as in the blue, 
it was not necessary to postulate a photochemical 
reaction involving xanthophyll in order that 
oxygen might be liberated. 

Prof. I. M. Heilbron and Mr. C. Hollins put 
forward some speculations on phytosynthesis. The 
large number of plant products in which the pre- 
dominant carbon nucleus was C, or a multiple of it 
suggested that this unit had a special significance 
The photosynthesised reactive hexose might be 
supposed, in addition to its further condensaeon 
to sugars, cellulose, gluoosides, etc., to lurnish by 
dehydration u>-hydroxymethylfurfural. This by 
oxidation and decarboxylation could give a 
stabilised Cs-oompound, which, either 
derivative or (by opening of the ring) as 
glutaconic diaJdehyde, might be a source of , 
and of their condensation products. 
schemes were suggested to show how two, or r , 
molecules of a “pentose” could ^ 

ordinary condensation reactions, 

(0„), terpenes (C„ C|„ 0,„ ete.), 

(C,) and the numerous related compounds ^ ^ 

ing lignin), coniine (CJ *®*J**^® , of 

carboxylic acids (0., etc.). aspiration 

hexose into “ pentose represented the A 
of the plant. Against the suggestion of 
(British Association, 1921) that anthocya 
from the condensation of two hexose an in 

molecaleB were to be set the absence o ^tjin 
nature and the failure of all attemp s 
bensene derivative# from hexoses. 
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Prof. B. Bobinson tbon^t that the accumulation 
of active formaldehyde and formhydroxamic acid 
joi^oely accounted for the almoat inexhauetible 
variety of idant products. The alkaloids were 
probably produced from hexoses rather than huilt 
UP atom by atom from formaldehyde. He was 
unable to accept the suggestions of Prof. Heilbron 
und Hr. Hollins as to the significance of the C.- 
unit. Practically all the compounds in O.n belonged 
to the terpene family and were derivable from 
ijoprene. Apioso, the sugar corresponding to 
isoprene, was a simple condensation-product of 
ijihydroxyacetono and glycollaldehyde. The antho- 
cyans he preferred to consider as C,4-0,+C. rather 
than Oj+C.+O,. Although nonoses had not been 
found in nature, Emil Fischer had obtained a 
nonose which was fermentable. 

Dr. E. F. Armstrong emphasised the fact that 
cane-sugar was the first sugar formed in the plant. 
If hexoses were produced intermediately their 
existence was but transient. 

Prof. Baly, in reply to the discussion, said that 
Hr. Briggs’ experiments, though valuable, could 
not be interpreted quite so simply as was assumed. 
The relation between radiation absorbed and quan- 
tity of reaction resulting was very complex, and, 
indeed, in only one case so far (viz., the conversion 
of oxygen into ozone) was the Einstein theory 
satisfied. The measurement of photochemical 
efficiency was thus an abstruse problem and the 
experimental results were far from justifying Mr. 
Briggs’ conclusions concerning the individual roles 
of the leaf pigments. 


NEWS FROM THE SECTIONS 

MANCHESTER 

The new session of the Manebester Section was 
inaugurated on October 6 by an address given by 
the President of the Society, Dr, E, F. Armstrong, 
on ** Practice and Theory in an Industrial 
Problem.” Dr. E. F. Ardern, chairman of the 
Section, presided over a large attendance. An 
abstract of Dr. Armstrong’s remarks is given below. 

Hie main object of my remarks is to illustrate 
to you the extreme breadth of chemical problems, 
and the necessity for breadth both in the training 
and in the mind of the chemist if he is to succeed 
in his pix^ession. The illustration I have chosen is 
that of the hydrogenation of fats. The difficulties 
encountered by Sabatier, Normaun and other early 
workers in this field demonstrate the hundreds of 
ways in which the chemist has to exercise his 
ingenuity; how be has to be master of all trades, 
and how considerations of all kinds, in addition 
to those of the text^book equations, enter into his 
Wy life. Twenty or twenty-five years ago nobody 
™ew how to make pure hydrogen in quantity and 
cheaply. Therefore the wouid>be hardener of fats 
had to find out how to make hydrogen. Electro- 
lytic hydrogmi naturally appeared attractive, but 
the costs of the plant, the prime costs, and the lack 
® outlet for the oxygen ruled it out of court. 
Alternative fancy metho^j e.g.j the action of acids 
iron, also bn^e down <m the grounds of 
and the onij amthod which to the manu- 
acturer seemed to promise sneoess was that of 


removing carbon monoxide from water gas. Now, 
even the manufacture of water gas in those days was 
in a very crude state. You could buy producers, but 
the life, the cost of repairs, and so on, left much 
to be desired. Therefore the would-he carrier-out 
of the chemical process found, in the first place, 
that his energies were dragged right back to what 
was almost a gasengineering, at any rate a 
chemical-engineering, problem of his producer 
plant. The many and great difficulties connected 
with this problem were originally solved, more or 
lees empirically, by hard work, the chemist on 
the spot making practical, careful trials, and keep> 
ing data added hy the engineer. In later days the 
physical chemist has come to our assistance, and 
by a proper use of thermodynamics, etc. has done 
much to enable the ideal conditions of the labora- 
tory to be foretold before they were applied to 
the plant. But in the main such work, valuable 
as it is, merely served to confirm the results which 
were arrived at empirically by the hard-working 
men on the spot. The next problem was the 
very important one of the cost of the hydrogen. 
It is worth while stopping to analyse the items 
which enter into that cost. There is, first of aM, the 
actual running costs of the plant, the cost of the 
iron ore, the cost of labour, the cost of the heat 
to generate the producer gas, and so on. Then 
there are the repair costs, and the capital costs, 
interest, depreciation, rating, and so on. It is no 
use neglecting, in practice, any one of these costs, 
and every new method has to be criticised from 
these points of view. You may have a perfectly 
ideal process which will break down entirely 
because the plant has to be renewed once a month. 
We had the misfortune during the war to work a 
process in which the plant, otherwise ideal, had to 
he renew^ed once a fortnight ; this difficulty was fatal. 
The electrolytic process of making hydrogen suffers 
from a high capital cost, unless it is carried out in 
a country with unlimited cheap water-power. Run- 
ning costs are of considerable importance some- 
times, but they alone are never determinative. 

To turn now to the problems presented by the 
oil and the catalyst. Before fat-hardening was 
introduced the unsaturated oils were worth very 
much less than the saturated oils, and one could 
afford to spend quite a lot of money in hardening 
them and still make a lot of money from the 
hardening process. To-day, through some vagary 
of the world’s markets, the unsaturated oils are 
worth so much in comparison with the saturated 
ones that in hardly a single case can one afford to 
spend even half the money necessary for hardening. 
The process is out of action through the vagaries 
of the market. The wise man at the head of a 
company will have to take a long view of past and 
future markets before he decides to indulge in ihe 
capital expenditure necessary to put up a plant oi 
this sort, so that directly we are up against the 
cost of the oil the chemist has to turn himself 
into an economist, or associate himself with the 
economist, and think of his problem from that point 
of view. Of course, the actual production of the 
oil is outside our range, although it should bo 
within it; because it is very much better for us to 
receive a carefully made, relatively clean oil, and 
to deal w ith that, than it is for ns to receive a care- 
lessly made, dirty oil, and try to put ri^t a harm 
which has been done. So really the chemiat’a care 
ought to go right back to the original production 
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of the oil and not to come in when the oil is 
delirered to him. In the works the oil has to be 
cleaned to the maximum extent possible. 

Then there remains the catalyst. Here the train- 
ing of the chemist comes into play, and it is to get 
the catalyst in a suitaMe state that his skill is 
required. The early writers on this subject, much 
of the patent literature, and such technical papers 
as there are, of course, bring in higher mathe- 
matics and every form of modern high-class 
chemistry, but I think it is very much better for 
the practical man to approach it from the other 
end, that of simplicity. The active nickel surface 
is obtained by saturating kieselguhr with the 
nickel salt, precipitating with alkali, washing, and 
reducing the oxide to the metal. It is very simply 
said, but it is difficult to choose conditions which do 
not harm that very delicate surface. No theories 
are required in preserving that surface. First of 
all, one must use salts that can be easily washed 
away, nitrates rather than sulphates, for if they 
are not washed away they can be burnt away. The 
catalyst must not be overheated, because the 
globules of metal soften and begin to coalesce far 
below the melting-point. The actual problem of 
heating the active catalyst is purely a common- 
sense one which requires a great deal of thought 
and care. Although it sounds very easy to describe 
in a few words, the solution took a great many 
years of research to find. Then we have catalyst 
poisons. There is a wonderful literature based on 
catalyst poisons and a very wonderful jargon. It 
all amounts to this, that if you have anything 
which spoils the surface, you obviously reduce 
the activity of the catalyst. There is no mystery 
about it, it is obvious simple fact, but it has been 
wrapped up in a great deal of mystery.^ The 
next stage is to bring together the cleaned oil, the 
purified hydrogen, and the clean catalyst under 
suitable conditions. We must have chemical con- 
trol in order to be able to stop at any particular 
point. The reaction takes place quite fast, and a 
0 )od many tons of material are worked up at a time. 
You cannot see when the oil has attained a certain 
hardness, so you have to take it out and test. The 
determination of hardening-value takes some time ; 
the determination of the melting-point takes a 
long time; the determination of the refractive 
index is the only quick method, and the melting- 
point may be deduced from the refractive index by 
means of a correlative curve. 

Fata, I might say, are sold, as they always have 
been, on a titre. The titre has nothing whatever to 
do with the hardening number or the refractive 
index of any fat, so the unfortunate fat-hardener 
is never quit© certain he is going to stop at the 
right titre. If ho tries to get over this difficulty 
by mixing A tons of one titre a little above the mark 
with B tons of another titre below the mark ho does 
not get the titre he hopes to arrive at. So the 
chemist has to set np a lot of very elaborate con- 
trds in order to comply with an utterly irrational 
selling-method based upon an archaic custom 
of the tallow trade. You would think these sales- 
men and buyers would listen to the chemist ; but no, 
that difficuBy is the only one which ho m not able 
to solve. I quote you this, in all earnestness, as 
typical of British practice, pnd I think everyone 
will eod&rae our f©e(ing that this is aii exampl© of 
some of the rmd difficulties with which the British 
nation has to contend. 


Having briefly sketched the practice, 1 will 
say a little about the theory of this reaction 
because it also brings in every branch of chemieji 
affairs. There are at- least two theories to explain 
why a rednetion takes place. One theory is that 
adsorption of hydrogen occurs at the surface 
of the nickel. I do not know what adsorption 
means, but in some mysterious way it is suppose,] to 
provide the active hydrogen which brings aboat 
saturation. The other theory is that combination 
between nickel and oleic acid is brought about 
through partial valencies and that then the unstaMe 
complex breaks down. We Irave a beautiful experi. 
mental proof of the formation of such a complex, 
and the investigations of Rayleigh, Hardy, Adam, 
and Langmuir, all tend to support the additive- 
compound theory. 

It is hardly necessary to say that such work as 
I have been describing is the result of team work. 
Team work is only jiosaihle where there ia loyaltv, 
self-sacrifice, and good feeling, and I am quite 
certain that British industry needs work of this 
kind. My experience, limited as it is, has left me 
with a feeling that the very training we chemists 
get, the analytical training, i.e., the training of 
suspicion, has made us much less ready to mix 
together, much more critical of our fellow chemists, 
than is de.sirable in the beat interests of the pro- 
fession. I think the greatest good this Society has 
been doing, is doing, and can do, is to keep on 
bringing ns together to discuss problems in the most 
friendly way possible, so that members may learn 
what is both in and at the back of one another's 
minds. 


MEETINGS OF OTHER SOCIETIES 

THE IRON AND STEEL INSTITUTE 

The autumn meeting was held last month in 
York under the presidency of Mr. Francis Samuel- 
son. In a paper on the haaes of modern blast- 
furnace practice, Mr. A. K. Reese defined the object 
to be sought as the attainment of the 
possible quantity consistent with quality, a state- 
ment demurred to hy Prof. H. Louis, who mam- 
tained that the aim should be the greatest possibe 
economy consistent with quality; economy ana 
quantity were not always associated. The pap« 
was very comprehensive, treating the subj^t iro 
four aspects : ( 1 ) preparation of materials, 

furnace design, (3) auxiliary equipment, and 1 
method of operation. Under (1) the author empt 
sised the need of perfect uniformity in the size 
density of the materials charged ; under {i) tM , 
output capacity of a Mast furnace „,t. 

to its effective bosh area; and under (3) the imp 
anco of rough-cleaned gas and regularity i 
volume of its admission. *;„-tioii 

Mr. O. W. H. Holmes described an 
of the factors influencing the grain 
moulding sands, the factors being the var 
cesses to which such sands are eubjecteti, 
properties investigated being the streng , j 
bond and the ratio of the mechanical j^ed 

Mr. L. E. Benson relat^ annealing 

specimens of “ armco” iron and steels J 
them at 600° C. in a salt bath the 

of sodium nitrate to 3 of potassium c ^ 

rate of absorption of nitrogen being about 
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per ho*ir in the case of “ armoo ” iron* In answer 
to criticism, he stated that there was no positive 
evidence that a nitride was formed. 

The results of researches carried out in the labora- 
tories of Vickers, Ltd. were described by Mr. 
j H. S. Dickenson in his paper on the flow of steel 
at red heat and the scaling of heated steels, a sub- 
ject of especial interest to makers of steel appara- 
tus, such as that used in synthetic-ammonia produc- 
tion, which has to withstand high temperatures and 
pressures for long periods. The author has deter- 
mined that temperature at which the rate of flow 
a steel does not exceed a practically negligible 
amount when subjected to a uniform stress of 8*5 
tons per sq. in. A graph was shown comparing the 
results of tests applied for periods varying from a 
few seconds to many weeks, and another which em- 
pbasieod the very great influence of time in deter- 
mining the maximum temperature at which a steel 
can support a given load, and therefore also the 
load which the steel can bear at any temperature. 

In aome practical notes on the manufacture of 
high-speed steel in the basic-lined electric furnace, 
Mr. H. K. Ogilvie stated that at Coventry the use 
of feiro-tungsten was preferred to that of tungsten 
powder, and that the use of high-speed turnings as 
raw material for the furnace was found to be 
uneconomical. Other papers presented were; — 
“On the Diminution of Lag at Arl through De- 
formation^^: J. H. Whiteley; Changes in the 
Volume of Steels during Heat Treatment: (1) Air 
Hardening Nickel-Chromium Steels ” : L. H. 
.Utchison and G. R. Woodvine; “Magnetic 
Properties of Heat-treated Carbon Steels’*: E. D. 
Campbell and E. R. Johnson; and “A Brine^l 
Alachine Attachment ” : E. D. Campbell. 

At the annual meeting to be held in London, in 
1923, a resolution will be submitted to alter 
tlio period of office of presidents from two years to 
one year. 

THE INSTITUTE OF METALS 

Swansea, the metallurgical centre of the %>uth' 
^\est, offered its hospitality to the members of the 
Institute on the occasion of its autumn meeting 
(Sept. 20-22), and those who took advantage of it 
must have been impressed by the evident desire of 
tbe local people to foster the entente cordiaJe which 
IS springing up between the scientific and the 
practical pursuers of the art of metallurgy. This 
<lesire is clearly shown by the efforts which have 
been, and are being, made to develop the new 
University College on sound and broad foundations. 
The excellent laboratories that are being erected 
and equipped in Singleton Park — the gift of 
^6 Municipality — under the direction of Prof. 
C- A. Edwards (metallurgy), Prof. J. E. Coates 
(chemistry) and others : the many scholarships that 
are being offered to students : and the close liaison 
bat is developing between the academic staff and 
tbe manufacturers — all point to the thoroughness 
I'lth which the ground is being prepared and to 
8 plentiful harvest that will surely follow. The 
of Metals has its eye upon Swansea, and 
ut©n^ to form a local section there as soon as 
^ m following papers were presented to 

Sixth Report to the Corrosion Reset^rck Com- 
of Institute of Metals on ** The Nature 

Action and the Function of Colloids 
on-o4ton’*: Q, D. Bengovgh and J. N. Stuart, 


1^6 report attempts to present a general review 
of corraion phenomena based on the studyw ©f 
wveral different metals, and to examine how far 
the electrochemical theory of corrosion can interpret 
those phenomena. The difficulties encountered by 
this theory are indicated, and it is shown that it 
gives a satisfactory account of the facts only under 
certoin conditions; many facts can only be ex- 
plained by recognising the important part played 
by colloids in wrrosion. A theory of the mechanism 
of colloid action is put forward and some experi- 
mental results are reviewed in the light of this 
theory. On the electrochemical theory the action 
of oxygen is that of a depolariser j it can be shown 
that atmospheric oxygen has very tittle depolaris- 
ing i>ower at ordinary temperatures. Two chief 
types of corrosion are distinguished : (1) the general 
type, ufiuatly characteristic of acid corrosion, and 
(2) the local type, usually characteristic of corrosion 
in water and salt solutions. The second type is 
generally characterised by the formation of an 
adherent scale on the metal, and this scale may 
contain colloid. 

A short Note on the Effect of Supei'heated Steam 
on N on-B' erroxLS Metals used in Locomotives: Sir 
Henry Fowler. This paper discusses the composi- 
tions of the various alloys used for the bushes in 
which piston tail rods slide, for piston-rod packing, 
and valve-spindle packings. After various experi- 
ments it was found that a phosphor-bronze (Cu 88, 
8n 11, and P 1 i>er cent.) was most satisfactory. 
The composition of the McNameo rings was 70 
per cent, lead, 30 per cent, antimony; this alloy 
gave complete satisfaction so long as the working 
temperature was kept below 340° C. A critical 
point was apparent about that temperature and 
the rings were liable to fuse. For by-pass valves a 
complex nickel-brass alloy gave successful results, 
but owing to the cost was replaced by castings of 
malleable iron or steel. 

117it7c Metals: A. H. Mundey, C. C. Bisseti, J. 
CartJand. The principal classes of white metaU are 
reviewed, together with their composition and 
physical properties, chiefly in relation to their 
manufacture and uses. 

The Effects of Overhtai’xnQ and Remelting on 
Aluminium : IT. Rosenhain and J. D. Gi'ogan. The 
work described was undertaken to ascertain whether 
certain forms of treatment in the melting and re- 
melting of aluminium would cause deterioration 
approximating to the condition generally described 
as “ burnt ” aluminium. High melting and casting 
temperatures, and even prolonged heating at a 
high temperature, gave no evidence of any serious 
deterioration in the quality of the metal. Repeated 
rolling and remeltiug were also without appreciable 
effect. 

The Constitution and Age-Hardening of Alloys of 
Aluminium with Copper^ Magnesium and Silicon in 
the Solid State: Marie L. V, Gayler. The 
quaternary system of alloys containing aluminium, 
copper, magnesium and silicon has been regarded as 
the ternary system aluminium-copper-magnerium 
silicide, sinoe magnesium and silicon were added iu 
the proportions of the compound magnesium silicide. 
The solubilities of copper and magnesium silicide in 
solid aluminium were determined at 500^ C. and 
250^ O. Alloys of various compositions were 
quenched from 500^ C. and allowed to age-harden at 
room temperature. The results showed that the 
age-hardening of these alloys is due to the difference 
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in BolnbiUty at bigh and low temperatnrea of boUs 
cf^per and magneBinm ailioide. Derived differential 
curv^ of alloys which had been quenched but not 
a£^ show^ three critical points. The hipest 
critic^ point is suggested to bo duo to the pre- 
cipitation of the copper compound^ and the next 
to that of magnesium silicide. 

First Bsport to the A.luminium Corrosion Re- 
search Suh^ommittse of iht Corrosion Resectreh 
Committee of the Institute of Metals on Experi- 
ments on the Oxide Method of Determining Alu- 
minium: J. E. ClenelL The drawbacks of the 
method for determining aluminium as oxide axe 
discussed and improvements are suggested. Of the 
various methods examined, that in which thio- 
sulphates are used for precipitation gives, on the 
whole, the best results. By working according to 
the standard method described, a practically com- 
plete precipitation of aluminium is obtained. 

The Copper-rich Aluminiutn-Copper Alloys: D. 
Stockdale. An attempt has been made to settle 
some of the doubtful points concerning copper-rich 
alloys. Two general methods of fixing the various 
points were used, viz., the taking of cooling curves 
and the micro-examination of quenched specimens. 
The results showed that, contrary to Curry’s state- 
ment, small quantities of aluminium do not raise 
the frce&ing-point of copper. The liquidus presents 
a minimum at 8*3 per cent, aluminium and shows a 
mraximum at about 12*5 per cent., though the alloys 
in this neighbourhood all freeze at about the same 
temperature, 1047® C. The solidus shows the 
existence of eutectic over a range of alloys contain- 
ing 7*5, 8, and 8*5 per cent, aluminium; alloys with 
10 to 14 per cent, aluminium exhibit cooling curves 
typical of pure metals. At 16*5 per cent, a second 
eutectic makes its appearance, whilst the 18 per 
cent, alloy freezes like a pure metal. The positions 
of the lines bounding the phase fields formed by the 
constituents a, /3, y have been carefully determined, 
and the existence of the y phase and transformation 
of the y to $ phase have been confirmed. The 
temperature the eutectoid transformation, deter- 
mined hy quenching experiments, is near 537® C. 

The Cleaning of AluminiumUtensUs: H. Seligman. 
In the absence of the author this ptaper was 
taken as read. It dealt in general with the cause 
of corrosion of aluminium utensils and showed that 
the presence cf sodium silicate prevented the 
corrosive action of the soda. Certain deansexa sold 
under trade names were recommended. 

New Forms of Apparatus for Determining the 
Linear Shrinkage and for Bottom-pouring of Cast 
Metals and Alloys^ accompanied by data on the 
Shrinkage and Hatdnessof Cast Copper-Zinc Alloys : 
F. Johnson and W- O. Jones; The Hardness of the 
Brasses and some Experiments on its Measurement 
by means of a Strainless Indentation: F. W. Harris. 
These two papers were taken together. The appa- 
ratus was designed to be aufificiently simple and 
robust in operation for use in industrial work. The 
motion of a drinking test-bar is conveyed through 
two steel amus, gripped rigidly by the cast bar, to a 
microineter, the head of which is attached to one 
arm and the anvil to the other. Results of hardness 
tests on chiH cast and annealed bars in both papers 
are in common agreement, and show an elusive 
maximum. The hardness curve 6and*cast bars, 
as shown in Harris’s paper, does not give a definite 
maximum hardness. The author shows that the 
** absolute ’’^rdnees number of a metal is given by 
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strainless indenta^ons. These are obtained k 
repeated annealiags of the metal to remove ^ 
strain round the impression and the replacing of ih 
ball in the original indentation and again applv^ 
the load. Thia is repeated until the point is reached 
when the indentation is oi sufiu:ient superficial ar^ 
to enable the metal to support the load by virtue f 
its own intrinsic resistance to distortion. 

The Structure of Eutectics: F. L. Brady, jj j,, 
shown that each eutectic grain consists of an inner 
portion, fine in grade and of uniform fineness, aad 
a boundary of varying thickness, the grade of which 
is much coarser and of different arrangement. Two 
possible causes of tbis structure are discussed. The 
forma of eutectics may be divided into classes 
according to certain physical properties of the ooa- 
ponents ; the division proposed shows the consider- 
able connexion that exists between the phy^icat 
properties, especially surface tension and tb& 
structure. 

The Antimony-Bismuth System: Maurice Cook. 
The equilibrium diagram of the antimony-bismuth 
alloys is shown to consist of an unbroken liquidus 
curve, whilst the solidus is horizontail up to ^ per 
cent, antimony. The microstructuree of slowly, 
cooled and quickly-cooled alloys reveal an apparent 
duplex structure which can be rendered homo- 
geneous with sufficiently long annealing. Th^ 
results lead to the conclusion that an i&omorphous 
series of alloys is formed. 

Note on the Cause of Bed Stains on Silver-plaUi 
Work: A. Jefferson. The author disciiBses the 
possible origin of the red stains sometimes obssrTed 
on articles electroplated with silver. Hypotheses 
regarding the origin of these stains were put to the 
test; ultimately, it was found that the application 
of rouge was responsible for tbe red stain; insuf- 
ficient material at hand, however, prevented the 
matter being further examined. 

IntermetaUic Actions. The system ThalUm- 
Arsenic: Q. A. Mansuri. In thia paper the author 
claims to establi^ the facts that thallium and 
arsenic alloy in all proportions but do not form any 
solid solutions. An eutectic is formed at 215® C. 
between thallium and arsenic, and forms the solidus. 
The liquiddb consists of the primary separations of 
thallium and arsenic, broken by a gap showing the 
presence of two layers of liquid. 

INSTITUTION OF CHEMICAL ENGINEERS 

At the thirteenth meeting of the Provisionai 
Committee, held on Beptember 20, the solicitors 
announced the receipt from the Board of Trade o 
a letter stating that the application for a licenw 
to register the Institution under the provisions o 
Section 20 of the Companies’ (Consolidation) Ac , 
1908, had now been entertained. 

The secretary reported that over 180 apphea ^ 
for membership had been received, and that 
names of those applicants which had passed 
Selection Committee would be brought before 
first Council as soon as formed. . ^ 

The report of the sub-oommittee on the rexa 
between the Chemical Engineering Group ana 
Institution of Chemical Engineers was ^ 

and action was postponed until * ^ 4 ..' tbe 

vote of thanks was carried unanimously . ^ 
Registrar and Oonncil of the Institute of C « 
for their kind awistance in esplaiuing luxiy 
offk» organisation. 
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NEWS AND NOTES 

UNITED STATES 
The New CnstoMS TatMl 

The McOamber-Fordnoy Tariff Bill waa signed by 
president Harding on September 21 and came into 
operation on the following day. As passed^ the Bill 
contained no embargo on dyestuffs^ coai>tar and 
eyntbetic organic chemicals, and foreign potash is 
to be admitted free of duty. ProTWion is made for 
increasing the duties imposed if foreign competition 
is ghown to be injurious to a home industry. In 
general the rates of duty are increased by 15 — ^20 
cent., but those on certain chemicals, metals, 
etc. are much higher. The following are some of the 
rates fixed: — Coal-tar intermediates, 7 cents per Ib. 
pius 65 per cent, ad valorem- coal-tar dyes, 7 cts. 
plus 90 % od val. based on the American valnation; 
citric acid, 17 cts. per lb. ; essential oils, animal 
oils and greases, ethers and esters, 20 cts. per lb. 
plus 25% od val. The free list includes ores of tin, 
cobalt and copper, various crude drugs, fertilisers, 
potassium chloride and crude potash salts, thorium 
ores, sodium nitrate, suilphur, turpentine, rosin and 
wax, etc. 

Peace«time Uses of War Chemicals 
The United States Chemical Warfare Service has 
recently discovered that the use of hydrogen 
cyanide as a fumigant can be replaced by that of 
cyanogen chloride, which is a powerful lachry- 
matory when used at only one-tenth of the lethal 
concentration. Encouraging results are also being 
obtained in experiments on the admixture of a 
“sneezing’^ gas with illuminating gas as a means 
of detecting an escape of the latter, the sternu- 
tatory being destroyed when the gas is burned. 
Progress continues to be made in the use of 
poisonous gases against insect and rodent pests, 
notable work having been done recently in com- 
bating locusts in the Philippines; and attempts are 
being pursued to find a gas for destroying the 
cotton boll-weevil. Very successful experiments 
have been made by the Louisiana Department of 
Agriculture in spraying powdered calcium arsenate 
on eottonfields by means of the air l^list from the 
propeller of an aeroplane; in this way it was found 
possible to treat 20 acres of cotton per hour much 
more thoroughly than by means of apparatus 
forked on the ground, and to reduce by one-half 
the amount of material needed. — (C/iem, and Met. 
Eng., Sept, 13, 1922.) 

Anthrax in tltt Tanning Industry 

An analysis of 123 cases of anthrax occurring in 
the tanning industry of Pennsylvania during the 
twelve years from 1910 to 1921 showed that the 
number of cases represented roughly 12 per cent, of 
the employees direcUy exposed to infection, t.e,, 
th(»e handling, soaking and liming raw stock. The 
^rtality among these 123 cases was over 21 per cent. 
Accurate statistics for a five-year period revealed a 
yearly morbidity rate of nearly 2 per cent. From a 
8 udy of the souroes of infection it is concluded that 
®'^rtification (that imported hides are from districts 
Buthrax) offers little if any protection to 
e tanner. It is therefore suggested that all un- 
^weeted imported stock should be treated at 
ntral governmental disinfecting stations before 
the tanners. Experience baa shown 
the best treatment consists ki the continuous. 


intensive use of anti-anthrax serum, applied sub- 
cutaneously oar intravenously, combined with 
excision of the local lesion and injecti<m of a eon- 
centrated solution of phenol (25 to 50 per cent.) 
around the wound. Early diagnosis, prompt treat- 
ment and rest are essential for successful treatment. 
— (J. Ind, Hygiene, Jumty 1922.) 

Census st the Dye and Coal-tar Prodnets Industry 

The U.S. Tariff Uonmiiasion has issued a pre- 
liminary summary of the census of dye and coal-tar 
chemicals for 1921, based on the output of 200 firms 
that manufacture coal-tar products. Adequate sup- 
plies of coal-tar during the year were ensured by 
the increased production of by-product coke, which 
corresponded with a smaller output from beehive 
ovens. The statistical information given includes 
that set out Wow in tabular form. 


Coal'Ur ^oducta Xo. ol Output or Sales. Value xA 
makers I>ee.( — ) Saha. 

Ib. Der cent. lb. 


Intermediates (232) 107 


Coal-tar dyes . . 74 

Coionr lakes . . 43 

Medicinala . . 34 

Flavotirs .. 27 

Perfumes . . 15 

Synthetic phenc^c 

resins 3 

Synthe^ tanning 

materials 4 


Eeaearch chemicals 
Photographic ,, 5 


70 , 890,91 2 — 73 
89,008,690 — 56 
6,152,187 — 44 
1,645,917 — 68 
001,245 -h440 
119,335 + 20 

1,643,796 65 

1,902,597 — 89 
2,012 4 - 9 
183,798 — 58 


83,637,326 8,483,468 

47,513,762 89,283,958 
6,424.612 2,863,18a 

1,676,246 2,930,324 

933,662 1,002,018 

119,691 175,816 

1,674,456 1,352,166 

1,721,359 141,005 

901 18,334 

170,221 248,041 


The production of dyes in 1921, grouped accord- 
ing to methods of application was as follows : — Acid 
dyes 7,751,698 Ib. (19*87% of the total output); 
basic dyes 1,852,243 lb. (4*75%); direct cotton dyes 
6,787,634 Ib. (17*4%); sulphur dyes 10,239,255 lb. 
(^*25%) ; vat dyes (including 6,673,968 lb. of indigo) 
7,019,1^ lb. (17*99%); mordant and chrome colours 
3,773,438 Ib. (9*67%); lake and spirit-soluble dyes 
^7,4^ lb. (1*79%); unclassified dyes 887,868 Ib. 
(2*28%). 


Cadmium in 1921 

The production of cadmium in the United States 
began in 1906 with a small output by the Grasselli 
Chemical Co., and afterwards increased steadily, 
reaching a maximum in 1917. In 1921 production 
of cadmium metal declined to 65,101 lb., valued at 
$63,799, but that of cadmium sulphide attained 
the record of 65,446 lb., valued at $71,336. Electro- 
plating with cadmium by the udylite process (c/. 
J., 1921, 628 a) was in use by 18 firms late in 1921 
and contra<.’t8 were made for installations in 9 other 
plants. — (t/.iST. Geol, Surv., Apr. 10, 1922.) 


CANADA 

Industrial Notes 

The establishment of American branch factories 
in Canada continues this year to a greater extent 
than ever. The Anacouda-American Brass, Ltd. 
has been incorporated in the Dominion with a 
capital of $1,000,000, with bead office at New 
Toronto, Ontario. The Lion-Meade Tyro Co., 
capitalised at $2,500,000, is building a factory at 
Wrightville, Hull, Quebec. A large factory for the 
production of asbestos goods, at Asbestos, Que., in 
being erected by the Johns-Manville Co., of New 
York; over $1,000,000 is being spent on the building 
and equipment, and the very extensive deposit of 
high-grade asb^tos at Thetf<Bd Mines has been 
acquired. Among other American industries that 
have recently set foot on Canadian soil are cntlery 
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manufacture, at Hamilton and Welland, etectoie The magnitude of the development of the golrt 
bulbs at Oshawa, automobile plants at Sarnia and mines of Northern Ontario is attracting world-wid 

Windsor^ silk mills at CTowansville, silk-dyeing and interest, resulting in efforts being made by 
ffnishing at Orununondvilie, and textile-dyeing at known mining capitalists to obtain control ol 

St. Johns. The number of new industries initiated developed properties. It is reported that the Teek 

at Hamilton, Ont., during this year is 13, as com- Hughes mine will pass into the control of the 

pared with ^ for the whole of last year. Consolidated Goldfields of South Africa. Interests 

It is announced that Bryant and May, Ltd. has associated with the International Nickel Co. are 

acquired the majority of the stock and controlling also reported to be endeavouring to secure some 

interest in the Canadian plant of Maguire, properties. The Kirkland Lake Mining Co. has 

Paterson and Palmer (Can.), Ltd. at Pembroke, struck rich gold ore on its property. The mine 

Ont., and the establishment will be under the same adjoins the Teck-Hughes, and the main shaft is 

general management as the Canadian Match Co. down 1000 feet. Important strikes are reported 

from the HoHyrex district, north-east of Mclntvre 
Projected Nitrogen-Fixation Plant and Hollinger, The value of the ore was $9*go 

The Electro-Chemical Company of Canada intends per ton. 
to erect a plant for the fixation of atmospheric Alberta. — A large consignment of McMurray tar- 

nitrogen at Queenstown, Ont., within a few yards sand has been shipped to Swansea, Wales, for ex- 

of the power-house of Chippeawa Canal, on the traction of bitumen at an experimental plant. 

Niagara River, The process employed will be that Several small-scale plants have been built and 

covered by the patents of J. S. Island. The com- operated in Alberta for the treatment of these 

pany proposes to start with a plant of 3000 kw. bituminous sands, but, so far, no authentic figures 

which, it is said, when running at capacity, will have been given of yields and approximate costs, 

have a potential output of 3174 tons of nitric acid 

(commercial 64 per cent.) annually. Experimental FRANCE 

plants have been in operation at Brantford and indnstrial Notes 

N^ia^ra FaUs, Ont. Calcium nitrate will be the Chemical Industry.— The destruction by fire of 
chief product. Merckxs factory at Darmstadt will affect the supply 

of fine chemicals in France. After the conclusion 
Mining and Metallurgy of hostilities the reappearance in the French market 

British Columbia. — ^Large deposits of kaolin have of Merckxs products was received almost with a sigh 
been found in the Cariboo District, south of of relief, so bad had the 8ub.stitutes been found to 

Williams Lake and about half a mile from the be. This does not necessarily mean that French 

Pacific Great Eastern Railway. fine-chcmicnl manufacturers cannot make products 

The Granby Consolidated Mining, Smelting and as good as those of Merck, but rather that they are 
Power Co. is producing copper at 9*7 cents per too heavily handicapped by excessive manufacturing 

pound. This is the lowest cost in the history of costs, for w’hich the high prices of raw materials are 

the company and compares with 11'63 cts. in 1921 responsible. To take one instance: the price of 
and 15 94 cts. in 1920. It is hoped to reduce the alcohol, a basic raw material, is always maintained 
cost still further after the new hydro-electric instal- at an exorbitant level. 

lation has been completed. The rumour that, in accordance with the Wies- 

The spelter trade of British Columbia is very baden “agreement,” a group of French dye-works 
active, and large shipments are being made to the jg negotiating with German chemical firms for the 
Orient and Europe. Ail the stock of lead and supply of chemicals, is viewed with great concern 
spelter which had accumulated after the war, owing by French comical manufacturers, as such a policy 
to price conditions and irregular exchanges, has would eventually lend to the closing down of their 
been cleaned up. A year ago Japan commenced works. 

extensive purchasing of spelter, which was followed The demand for ammonium sulphate and calcium 

by European buying, with the result that the cyanamide is very keen, but there are practically 

demand for lead and zinc in foreign markets is inquiries for nitrate. 

almost exceeding the supply. Metallurgy.^ The demand for metallurgical pro- 

It la announced that legislation will be submitted ducts has slackened, although stocks, particularly 
during the next session of the British Columbian of pig iron and semi-finished products, have heeu 
Legislature with a view to the establishment of aJmost exhausted by orders from Great Britain an 

iron and steel works. A company has been America. Prices, however, seem fairly stable. There 

organised with a capital of ^12,000,000, and, is great activity among makers of iron ana s 
according to the announcement, the provincial goods, especially agricultural machinery, but 
government will unite with the Imperial and to foreign competition the production of 
Canadian governments and guarantee, as its share, tools is suffering severely. The announcement 
bonds not exceeding f4, 000, 000. The Coast Range a metaHurgical trust, under the control or 

Steel Co. has been incorporated with a capital of Stinnes, was being formed between firms in Lorra^^^ 

$15,0(X),000, and it is understood that representa- and Germany, came as a great surprise. 
tivea of the company have discussed the matter with French metallurgical firms find difiBcuRy m ° 
the facilities committee of the Imperial Board of ing adequate supplies of coke and the 
Trade and the British Columbian government. The are confronted with short supplies of yon ° 
proposed plant will have a production of about seems natural that efforts should be made 
120,000 tons finished steel per annum. at some kind of industrial “ understan ^ 

yorihem Ontario. — ^Bich silver ore has been not to use the word “ trurt,” for so far y© 

found on the property of the Wigwam Silver Mines, has been considered without any 
at Wigwam Lake, in the Gowganda district. The entente. At present the French are to 

company is controlled by Montreal interests. means of producing a good metallurgies 
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replace Ratr coke, and the Germans have started 
to make plant for producing pig iron, now 
imported from France. Under the projected agree- 
ment, (1) the Germane would not ne^ to build such 
plant; (2) the Ruhr would furnish the Lorraine 
fforks with a steady supply of coke, after “ repara- 
tion ” coke had been delivered; (31 the Hagoudage, 
g^nutange and RombaB worka in liorraine would 
supply the German metallurgical industry with 
semi-finiahed products; and (4) German capital 
ffould be represented to the extent of 25 per cent, 
of the capital of the Lorraine companies. The 
Lorraine 6rma mentioned deny that they have cxnne 
to any agreement with the German firms, but the 
general impression is that strong influences on both 
sides are working to discover some common ground 
on which to base an understanding. The idea of 
German financial intervention is, of course, out of 
the question. 

GERMANY 

German Dyestaffs for the United States 

After consultation with the Allied Powers, Ger- 
many has agreed to deliver to the United States 
dyestuffs to the value of $256,000,000 on account of 
the cost of the American Army of Occupation in 
Gerraany.“<Ind.- u. EandeU-Z., Sept. 30, 1922.) 

Discovery of Iron Ore 

At the general meeting of the German Geological 
Society, held recently in Brejdau, Herr Krusch, of 
Berlin, reported that a new iron ore worth exploit- 
ing, called “ white iron ore ” and consisting of nearly 
pure iron carbonate, had been found in bands of 
2 metres in thickness in the low-lying moorlands of 
North Germany. 

The Fire at Merck*s Factory 

The fire which broke out on September 15 in the 
establishment of E. Merck in Darmstadt was con- 
fined to the store-rooms and was soon brought under 
control. The factory itself did not suffer. No ex- 
planation is forthcoming as to the origin of the out- 
break, but the loss incurred is covered by insurance. 
— (Chem. Ind., Sept. 15, 1922.) 

Agreement Among German Olaaamakers* 

According to the Berliner Tageblatt, the Union of 
German Factories for Glass Instruments in Ilmenau, 
and the Union of Thermometer and Glass Instru- 
ment Factories in Roda, have formed a community 
of interests (“ IG ”)i nud it has been agreed that 
glass tubes made by- the firms of Schott (Jena), 
Fischer (Ilmenau), and Greiner and Fredrich 
(Stutzerbach) shall be sold only to members of the 
two Unions.— (Bd. of Trade J., Sept, 28, 1922.) 

butch CUnkcr 

In many Dutch and German streets, particularly 
toe former, a beautiful bluish clinker is used for 
street-paving. Little is known of the nature and 
^igin of this material, but usually it is the so-called 
Dutch clinker which, by the use of suitable raw 
^aterial and fuel, is obtained after long baking in 
toe form of very durable bricks. According to P. 
•Ihor (Toninduatrie-Zeitung) these are still made 
in simple clamp-kilns, though ring-kilns 
^ith a temporary reducing atmosphere have been 
^ccessfuUy introduced in northern Holland. The 
fuel is a cut peat of medium calorific value and 

e firing period lasts from 15 to 20 days, according 
the size of the kiln. 


The New Boriier Ainhip 

In isaue of Kraft und Staff for August 19, 
H. Hartmann describes the Bdrncr airship, in which 
an external envelope of nitrogen is used to protect 
the mixture of coal gas and hydrogen contained in 
the balloon. Duralumininm ia used in the con- 
struction of the vessel which, filled with 300,000 
cb.m, of gas, oould carry a useful load of 90 to 100 
metric tons on a continuous voyage of 5000 to 6000 
km., and could travel to New York in 48 (?) hours. 
—{Chem.-Z., Sept. 9, 1922.) 


Rapid Evaluation of Motor Fuels 

The Chemische Fabrik A.-G. has placed on the 
market a simple apparatus for rapidly estimating 
the value of a motor fuel. Th© method is based 
upon the work of the late Karf Dietrich, and 
utilises the comparative insolubility of purified 

dragon's-blood ” resin in benzine and paraffin 
hydrocarbons, and its solubility in benzol, alcohol, 
and halogen derivatives of th© paraffins. The 
procedure consists of shaking a piece of dragon’s- 
blood " test-paper with a sample of the liquid fuel 
in a glass vessel; benzine remains colourless, but 
benzol and alcohol become dark red. The test is 
carried out more accurately by placing the end of 
a piece of filter paper in th© liquid, which is coloured 
preferably with “dragon’s-blood.” The height of 
capillary ascent of the liquid and the characteristic 
zones of colour formed on the paper afford informa- 
tion concerning the composition of the fuel, and this 
may be confirmed by determining the refractive 
index of the fuel. 


Mineral Production, 1913-20 
Tile following statistics give a general view of the 
course of mineral production in Germany in the 
period 1913 — 1920. The ores for which output 
figures are given, in thousands of metric tons, are 
not only important as sources of metals but as raw 
materials of the chemical industry. 



1913 

1917 

1919 

1920 

Copper and aremicai ore$ 

Output of crude copper ore 

947-8 

960-1 

616-8 

576-2 

Output of crude arsenic ore 

25-8 

39-1 

26-1 

38-4 

Number of employees . . 

13,292 

15,122 

12.196 

10.849 

Lead, eilrer and zinc ore* : — 

Output . . 

2,384-9 

2,812-7 

1,703-4 

l,772-r< 

Number of employees . . 

21,282 

18,223 

17,047 

18.018 

Pyrde* : — 

Output .. 

20S-6 

803-7 

381-4 

436-3 

Number of employees . . 

821 

1,920 

1.604 

1.821 

TnngMen or* : — 

Output . . 

15-8 

106-8 

20-6 

14 

Number of employees . . 

148 

613 

870 

69 

Bauj'tle : — 

Output . . 

t — 

10-8 

9-4 

13-4 

Number of employees . , — 

Tin, cobdA, riiclc/, bitmitlh and 

190 

173 

310 

stilvfuile ore* : — 

Output . , 

343 

138-0 

123-8 

65-5 


Kumber ol employees . . 585 1,020 1,326 1,071 

* Id Upper SUcsia the output of ore was 10,32,700 1. 
t The output for 1913 is Included in the production of tin, cobalt, 
etc. ores. 

The very small output of tungsten ore in 1920 
was due to the resumption of importation, imports 
being six times as great as in 1913 ; and the reduced 
output of ores of tin, cobalt, etc. was the result of 
foreign competition. Of all the ores mentioned, 
zinc-ore production shows the largest decrease com- 
pared with that of 1913, viz., 54 per cent. Fornmrly 
the production of zinc metal was only 11 per cent, 
behind that of the United States, much imported 
ore being smelted ; but in 1920 there was an excess 
of 2247 t. of exported over imported ores, and the 
production of metal fell to 77 per cent, below that 
of the United States. The partition of Upper 
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Silesia has entailed the loaa of 66*1 per cant, of the 
- output of zinc ora and 60*2 per cent, of the produc- 
tion of metal. 

BRITISH INDIA 

Tint Ferecut el the Sesemem Crop 

This official forecast includes, for the firat time, 
the crop under sesamum in Burma. The total area 
planted to this crop in British India, exclusive of 
the United Provinces, is estimated to be 2,329,000 
acres, which compares with 1,643,000 acres (ex- 
cluding Burma) at the same time last year. Except 
in Bengal, the weather at sowing time was favour- 
able and the present condition of the crop is good, 
although rain is wanted in certain areas. — (Ind. Tr. 
J., Sept., 7, 1922.) 

SOUTH AFRICA 
Moter Fuel from Malic 

The Diamond Motor Spirit Co., Ltd., has been 
formed in England, and wiU be registered shorUy in 
South Africa, for the purpose of manufacturing in- 
dustrial alcohol from maize. A site for the factory 
has been selected in East London, and the erection 
of buildings and plant will be begun at the end of 
the year. The total cost is estimated at £100,000, 
and the production is estimated at 80(X) to 10,0^ 
gaUons of spirit per day. It is hoped to retail the 
spirit profitably at Is. 6d. per gallon. — (S. Afr. J. 
Ind., Aug., 1922.) 

Mlcotiue Content of S. African Tobacco 

In view of the proposal to establmh a tobacco- 
extract factory in the Piet Retief district, Trans- 
vaal, the nicotine content of tobaccos from different 
localities in South Africa has been investigated 
Tinder tke direction of Dr. C, F. Juritz. It was 
concluded from the inyestigation that the air-dried 
leaves of the heavier tobaccos, such as those grown 
at Barberton, Piet Betief, and Potchefstiwm, 
contain from 3 to 5 per cent, of nicotine, and the 
leaves of the lighter tobaccos not much above 2 per 
cent and often less than 1 per cent. Leaves of the 
common wild tobacco (W. glauca) appear to contain 
much less than 1 per cent., but those of N. ruetiea 
have yielded 6 to 8 per cent, and even more ol 
nicotine. The alkaloid occurs m all part of A. 
rustica, but mainly in the leaves, and mature plants 
show the highest content. — (S. .ifr. J. Ind., Ang., 
1922.) 

JAPAN 


Reiection ol the Dye Embargo 

The Japanese Government has declined either to 
grant an embargo on imports of dyes or to iTCrease 
the duty to protect the home dyeatuffs industry. 
Japanese dye manufacturers asked for the duty to 
be increased from 35 to 70 per cent, ad valorem and 
for the imposition of import licences to cover the 
following colours made satisfactorily in Japan: 

B, Methyl Violet, Bismarck Brown, 
Fart IW - A, Malachite Green, Direct Black, 
irown, Cotton Violet, Sulphur Black, 
^atuMlir' Brown, Magenta, Orange A, and Congo 
At present Japanese dyestuffs find a market 
4n adjacent countries and then only at very 
lOWtfiricea. The home market is overstocked with 
Om*Aian dyes, against which American, French, and 
Italiait products are competing, and rtles are 
liipited by t^ depression in the textile industry. 


About one-half of the Japanese consumption of (Jy^, 
stuffs is imported, the total value of the require, 
ments being roughly $16,000,000 per annum 
Recently the value of imyiorte from Germany 
Italy has amounted to about $7 ^100,000 per annma 
and from the United States to about $500,000.— 
{Chem. and Met. Eng., Aug. 9, 1922.) 

GENERAL 

OU Technology at Birmingham University 

It is officially announced that the chair of mining 
in Birmingham University has been subdivided into 
two professorial chairs. One professor will devot* 
his time to coal and metal mining, and the other 
will be wholly engaged in the department o( 
petroleum and oil engineering, for which large 
sums have recently been received from leaders in 
the industry. It is intended to build up an im. 
portant school of oil engineering which, with the 
exception of the Imperial College of Science, 
London, will be the only one of its kind in the 
British Empire. Prof. R. R. Thompson, formerly 
Director of Lands and Mines in Trinidad, has been 
appointed to the chair of oil mining, and Mr. K. N. 
Moss to that of coal and metal mining. 

Home-Grown Sugar 

Working arrangements have been made for the 
future amalgamation of Home Grown Sugar, Ltd. 
and of the English Beet Sugar Oorporation, Ltd,, 
which owns the Kelham and Oantley bcct-sugsr 
factories, respectively. In accordance with th«e 
arrangements, the British Sugar Beet Growers 
Society, Ltd. announces that, this year, the sugar- 
beet crops grown for Kelham will he worked at the 
Cantley factory. By working the crop, now grown 
on more than 8000 acres, in one factory, which will 
thus be able to work at full capacity, it is hoped to 
ascertain the lowest economio cost of production for 
future guidance. Proposals for improving and 
extending the Kelham factory for the same purpose 
are under consideration. 

Dry Coeilug ol Coke 

A correspondent to the Times Trade .S'upplemenf 
of September 9 outlines a new method of quenching 
coke which has been operated at the j^sworks a 
Zurich. The glowing coke is placed m a 

tank through which a stream of non-inilaimna') 

gas is circuHatod by means of an el^tric fan, 

gas may be flue gases or air from which the oxjg 

has been removed by previous contact with hot c ^ 

The heat taken up by the gas is 

steam, and the gas is re-ci«:ulated through the t 

until the temperature of the coke 

500° F., at which the coke does not break '“*0 

on exposure to air. The first year s 

Zurich showed that one ton of wke yield ^ 


Zurich showed that one ton ot wne y* ^ 

average of 886 lb. of steam at 67 ffi. 

feed water at 40° F., so that 1 

4.50 B.Th.U. in the form of steam. ““ J. the 

of heat and therefore of fuel i^y , is 

coke produced is of better quality; and 

required because the plant is automatic. ^ ^ 

is discharged intermittently, a supply “ ® 

to he provided while the tanks are being reh 

Peppumlrt on In China and Japan 

China and Japan are the impor- 

Far East which produce pepp^miiit oil 

tant quantities. In China the chief ceni 
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(Ruction is Kwantung province, the oil is 
ilracted at Canton, and atxmt 2500 Ifa. per annum 
*8 exported, mainly to Hongkong. The plant is 
llso grown in Kiangsi province, but very little oil is 
exported. * In Japan, the largest centre of pepper- 
mint cultivation is Hokkaido, where over 20,000 
eeres are planted. The districts of Bizen, Bingo, 
Bitchie, Shitsuka and Okujoto are also large 
nroducers. The export from Japan in 1920 was 
185'3 tons of peppermint oil, valued at 1,812,366 
mn and 221‘5 t. of menthol, valued at 5,489,815 
ven'(yen=2s. C4d. at par). The United States is the 
chief consumer of Japanese menthol and pepper- 
mint. Japanese peppermint oil has an unusually 
large content of menthol ; the dementholised oil has 
a disagreeable taste and odour and compares 
snfavourahly with the product of other countries 
if 3 1919, 404 b; 1921, 106 r). — (Ch. of Comm. J., 
Une 9, 1922.) 

Sew Manganese Deposit In Hungary 

The deposit of manganese ore recently discovered 
near Urkut lies on the southern spurs of the Bakony 
Forest, north of Balaton Lake. It will he developed 
partly by open and partly by underground work- 
ings. The initial plant is already being erected, so 
that the works will probably be in operation by 
the middle of 1923. 


PERSONAUA 

Dr. P. Uhlenhuth has been appointed director of 
the Institute for Experimental Therapy Emil von 
Behring in Marburg a/Lahn. 

Dr. G. P. Teodorescu, of the University of Berlin, 
has been appointed professor of analytical chemistry 
in the Polytechnic, Bukarest. 

Prof. A. Lottermoeer has taken up his duties as 
director of the laboratory for colloid chemistry, 
recently established in the Technical Hochschule, 
Dresden. 

The Hanbury Gold Medal of the Pharmaceutical 
Society has been awarded to Prof. E. Perrot, of the 
Faculty of Pharmacy in the University of Paris, 
for his researchea in the natural history of drugs. 

The Council of the Chemical Society has elected 
Prof. J. p. TlKwpe to succeed Dr. M. O. Forster as 
iion. treasurer, and Dr. J, T. Hewitt to fill the 
vacancy so created in the list of vice-presidents. 

Dr. F. B. Power, director of the biochemical 
department of the Bureau of Chemistry of the 
United States Department of Agriculture, has been 
awarded the FlUckigcr Medal of the Swiss Pharma- 
ceutical Society. 

• • • 

Prof. F. T. Trouton, F.R.S., emeritus professor 
of physics in the University of Liondon, died on 
September 21, aged 68 years. 

Major-General J. Waterhouse, formerly Assistant 
siirvcyor-General India, died on September 28, 
*gcd8l. The deceased received the Progress Medal 
^ the Royal Photographic Society in 1890 for his 
Pectrographic investigations on the action of dyes 
'Q dry plates, and served as president of that 
society from 1905 to 1907. In 1896 he was awarded 
‘ e Voigtlander Mmal of the Vienna Photographic 
^o<‘icty. 


REPORTS 

Repoet op the Govebnmeht Chemist tipon the 
W oBK or the GklVEENMBNT LaBOEATOET FOE THE 
Yeae ending Mabch 31, 1922. Pp. 33. 
London: R.M. Stationery Office, 1922. Price 
Is. 6d. 

The total inumbetr of samples examined at the 
Central Laboratoriee in London and at the chemical 
stationa dn the provinces was 302,502, or 6113 less 
than during the previous year. Additional work 
has been imposed on the Department in connexion 
with the Safeguarding of Industries Act, the Dan- 
gerous Drugs Act, and the Dyestuffs (Import Regu- 
lation) Act. The report contains detailed statistics 
relative to the work done for various (Government 
Departments, together with summarised results of 
some of the analyses made and observations upon 
matters of outstanding interest. 

During the examination of dairy produce it was 
■noted that the proportion of fat in different samples 
of cheese varied between 9’9 and 38'8 per cent., but 
no exception could be taken to this, as there are no 
regulations relating to the marking of unskimmed 
cheese. There were also large variations in the fat 
content of condensed milks owing to the adoption 
of different degrees of evaporation during manu- 
facture. 

Work connected with the analysis of waters is 
increasing because of the investigations being con- 
ducted upon the effect of drainage from tarred 
roads and of other types of pollution upon fish and 
fish food. Sea-waters are being examined in con- 
nexion with the oceanic research scheme of the 
Fisheries Departments, and efforts are being made 
to devise a more rapid method of determining the 
salinity that can be applied readily at sea. 

The analyses of several fertilisers and feeding- 
stuffs were found to differ from the guarantees 
given upon invoices. One compound manure, sold 
without a guarantee, was found to contain only 
2*6 percent, of nitrogen and only such a proportion 
of phosphates and potash as would be found in 
ordinary soil. Cement, plaster, burnt wood, paper, 
string, glass and gypsum were found in material 
purporting to bo feeding-stuffs. 

In connexion with the assesement of beer duty 
29,6^ samples were tested. There were only 702 
samples of imported beer, as compared with nearly 
10,000 in the year before the war. Arsenic in 
excess of the legal limits was found in 24 samples 
of brewing materials, 2 samples of malt and sugar, 
and 3 samples of beer and wort. 

The question of the presence in chocolate of fat 
other than cocoa butter has continued to receive 
attention, and the method of determination previ- 
ously described has given satisfactory results (c/. J., 
1921, 372 b). 

Fourteen samples of dni^ were found to contra- 
vene the provisions of the Dangerous Drugs Act. 
Over 3000 samples were examined under the Safe- 
guarding of Industries Act; in many cases the 
aualysas was complicated, the nature of the exam- 
ination required being frequently entirely different 
from that employed commercially. 

The characteristics of denaturants and colouring 
substances for alcohol intended for industrial use 
have been specially investigated during the year. 
For the purpose of controlling the use of duty-free 
spirits many samples of denaturants, spirits, resi- 
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dues from, stills, and utanulaotured articles were 
examined. Samples of imported and home-produced 
fusel oil were examined to ascertain whether they 
contained leas than 15 per cent, of proof spirit or 
whether they were dutiable . 

The variety of preparations containing sugar is so 
great that fixed rates of duty have been adopted 
for those regularly imported or exported, but there 
are many articles which have to he examined on 
each importation. Owing to the heavy duty on 
saccharin, search has to be made for it in all pre- 
parations in which there is any probability of its 
occurrence. 

All consignments of tea imported are examined 
for purity; owing to the high prices ruling and to 
the dislocation of foreign markets numerous small 
shipments of doubtful quality have been made and 
have necessitated very extensive sampling. The 
packages condemned numbered 5035. 

Many samples of tobacco were examined to deter- 
mine the rate of duty and the contents of water 
and olive oil. Denaturants for tobacco, such as 
sulphur, asafoetida, sago flour, tar oil, carbolic and 
cresylic acids, moss litter, soda ash, borax, helle- 
bore, cayenne, lampblack, and saltpetre, essential 
oils for flavouring purposes, and preservatives, were 
also examined. 

The recovery of radium from one hatch of lumin- 
ous dials, gunsights, etc. was completed for the 
Disposal Board, over 300 rag. of radium bromide 
of 90 per cent, purity being obtained. In addition, 
100 mg. of concentrated material suitable for imme- 
diate use was recovered. 

The quantity of lead contained in the fumes 
evolved during the cutting of ships’ plates by oxy- 
acetyleno burners has been investigated (c/. Report 
on Factories and "Workshops, J., 1922, 334 e). 
Specimens of dust from a plant used in bleaching 
flour were found to contain basic tin nitrate, the 
violent decomxmsition of which had been responsible 
for an explosion. 


Report of the Committee of the Privy Council 
FOB Scientific and Indvstriat. Research, 
1921 — 22. Pp. 123. M.M. Stationery Office, 

1922. [Cmd. 1735.] Price 3s. 

The economies effected recently in the Depart- 
ment of Scientific and Industrial Research have not 
interrupted good work already in hand, but have 
merely slowed down the programme of research. 
The total expenditure of the Department in 
1921 — 22 was £625,584, and the net expenditure 
from public funds, exclusive of grants to research 
associations, was £333,552 (against £427,432 in 
1920 — 21). Among the separate items were 

£190,024 (less receipts) for the National Physical 
Laboratory ; £43,266 for the Fuel Research Station 
(less £1,883 from sales of by-products); £57,423 on 
the Geological Snrvey and Museum; £10,323 for 
the work of the Building Research Board; and 
£17,750 on the station for low-temperature research 
at Cambridge. Expenditure on grants in aid of 
scientific investigations conducted by other bodies 
amounted to £8287, and £47,005 was given in 
allowances to University research students (205), 
independent research workers (55), and to scientific 
workers (20) for the employ of laboratory assistanta 
or the purchase of equipment. 

Twenty-two of the 24 associations that have 
received licences are in active work and 3 new 


associations are likely to be formed shortly, 
search associations, it is stated, cannot look 
further grants from Parliament after the origijji 
fund of £1,000,0(X) has been exhausted. Heporti 
are quoted from firms in the Portland cement it. 
dustry as to the value of the work done by j;, 
association, and among other nseful work accoa. 
plished is recorded the preparation by the 
Scientific Instrument Association of a new polisk 
ing powder and a new abrasive for optical elemeiiti 
the use of which saves much time and material' 
The association for the cotton industry has pro. 
duced an instrument for recording the regularity 
of yarns, and that for the linen industry means of 
reridily distinguishing flax and hemp fibres, 
several instances research associations are engaging 
in co-operative work, and individual associatiom 
are undertaking fundamental scientific invest], 
gations. 

Through the co-ordinating research boards 
Government departments are conducting their 
research work in closer co-operation, and there i« a 
growing tendency to publish results. Under thr 
Chemistry Co-ordinating Research Board researches 
on the partial oxidation of hydrocarbons have beet 
carried out at the Royal Naval Cordite Fnetorj 
where a semi-technical plant is being erected to 
obtain data on the possibility of manufacturing 
formaldehyde by this method; and under Dr. D. 1, 
Chapman, of Oxford, results of much scientific in- 
terest have been obtained on the indirect production 
of methyl alcohol from methane via methyl 
chloride. The British Scientific Instrument Asso- 
elation has elaborated a method of producing sine 
sulphide with a luminosity, in presence of radium, 
much greater than that obtained hitherto. Appli- 
cations to the Board to conduct in Germany an 
inquiry into the causes of the explosion at Oppin 
were refused, but certain theories relating thereto 
are being investigated in the Government Labora- 
tory and at "Woolwich. Other work undertaken, or 
considered, bore on the improvement of accumii- 
lators and dry cells, the manufacture in this 
country of celluloid film for photography, and the 
corrosion of aluminium and its alloys. In the 
Oxygen Laboratory of the Air Ministry the qucsticj 
has been considered of replacing charcoal by ntm- 
inflammable substitutes as an adsorbent in the 
vacuous space of liquid-air containers, with the 
result that silica appears to be a good material W 
this purpose. , 

Physical properties of gases that are conimoa, 
stored and transported as liquids arc being deW- 
mined at the National Physical Laboratory fw 
Gas Cylinders Research Committee, which is * 
considering the use of alloy steels for making g 
cylinders. Although fewer tests have been 
the National Physical Laboratory, more sp ^ 
researches have been conducted for 
associations and private firms. . 
department has been b^y; the ^ 

ment is making investigations for the im 
Research and other committees; the p,je 

department has published the results of res ^ 
on aluminium light alloys, and, in ’ -jre 

the Iron and Steel Institute, has P 
chemically standardised samples of 8t«l. 

The Fuel Research Board has studied ^ 
ing of coal in vertical gas retorts, tictes' 

resources, pulverised coal, jieat* and an 


ing, power alcohol is still being con 
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xperiments are to be undertaken on the produc- 
of tetrahydronaphthalene (“Tetralin”) for 
dmisture with petrol as a motor fuel. Research 
has been initiated by the Building Research Board 
n cement, brick-burning, titanium dioxide as a 
substitute for white lead, and the use of “ Deka- 
hn ” a naphthalene derivative, as a thinner for 
oaint. The new low-temperature research station 
of the Food Investigation Board has been com- 
nleted, and work is being continued on the produc- 
tion lactic acid in muscle at low temperatures, 
on putrefaction, etc. Information on the present 
practice in kiln-ilrying timber has been collected by 
tbeForcsb Products Research Board, of which Prof, 
j B. Farmer has been appointed chairman and 
sir David Prain director of research. Work for 
the Lubrication Research Committee is proceeding 
at Cambridge (theory of friction), and at the 
National Physical Laboratory (pressure distribution 
ift plain cylindrical bearings — failure in lubrication 
in large high-speed journals). The research work 
at the British Museum continues to yield valuable 
results and the provision of a more convenient 
laboratory will enable the work to be extended. 

The Board is considering the possibility of issuing 
accounts of investigations performed under its 
auspices to the daily Press. 

Repobt on thb Indtjstrial and Economic Situation 
IN Greece, to Aprid, 1922. By E. C. D. 
Rawlins, H.M. Commercial Secretary, Athens. 
Department of Overseas Trade. Pp. 73, JS.M, 
Stationery O^cs, 1922. Price 2s. 

Daring 1921 Greek trade and industry suffered 
severely from political and economic difficulties, and 
the cereal crops were poor. Production of olive oil 
declined to 45,180 metric tons, but efforts are being 
made to improve the industry by introducing 
modern appliance© for extraction and by combating 
the olive fly which greatly reduces the crop. The 
valionea crop of 500 tons was nearly double that of 
1920. Exports of emery rose by 2317 to 12,709 tons. 
The Anglo-Greek Magnesite Co., Ltd. (a British 
company), produced 33,100 t. of crude magnesite, 
but exported, mainly to Holland and Germany, 
only 9130 1. of crude, 7055 t. of caustic calcined, and 
750 t. of dead-burnt magnesite; other companies 
shipped 10,000 t. of crude ore, chiefly to Holland. 
The demand for magnesite was poor. Most of the 
chrome ore mined was shipped to France, The 
smelting of lead and zinc ores at Laurium and the 
mining of manganeae ore are still restricted; the 
average value of the annual output of lead and 
arsenious oxide is Dr. 4,000,000 (average value of 
drachma in ]921=:3'15d.). 

Greek industry is small compared with that of 
Western Europe, but Greek products, ©uch as soap, 
fertilisers and cement, are exported to other coun- 
tries of the Levant. Development of the rich beds 
of lignite and of the potentaally available water- 
^wer (estimated at 365,000 h.p. in Central Mace- 
donia and the Greek mainland) would do much to 
promote industrial life. The chemical and related 
aidustriee are progressing. There are four up-to- 
factories for the manufacture of glass and 
wtery, sulphuric acid (from local pyrites) and fer- 
iiisers are made in one large works, and there is 
factory making coal-tar dyes. Soap, 
£ oil* turpentine oil and coJophony su-e raanu- 
ared from local raw materials ; the leather 


industry has been long established; and there are 
six paper factories and five breweries. 

The value of imports during 1921 was 
Dr. 1,674,375,055 compared with Dr, 2,131,038,321 
in 1920. British trade lost ground to countries with 
depreciated currencies. Pharmaceutical products 
are now mainly supplied by Germans, who are also 
doing much trade in heavy chemicals; soda pro- 
ducts, formerly almost a British monopoly, are 
being imported from Antwerp at a much lower price 
than the British ; and glassware is once again being 
derived from Czechoslovakia. Exports in 1921 
increased in value by Dr. 107,057,623 to 831,170,270. 
Detailed statistics for the complete year are not 
available. 

OFnCIAL TRADE INTELUGENCE 

{From the Board of Trade Journal for September 28 
and October 5) 

THE GAS-MANTLE INDUSTRY 

The text of the report of the committee appointed 
under the Safeguarding of Industries Act, Part 11., 
to inquire into the importation of German incan- 
descent gas mantles into this country, is given in 
the Board of Trade Journal for October 5. The 
committee’s conclusions are summarised as 
follows : — 

We are in the main satisfied that the hulk of the 
German mantles which are imported into this 
country are sold to dealers at the prices fixed by 
the Convention of German Mantle Manufactnrers. 

This price is very much above German manufac- 
turing costs, very considerably lower than the costs 
of manufacture of the principal British manufac- 
turers, and distinctly lower even than the lowest 
prices of British mantles quoted by the opponents 
as an indication of the real minimum cost of manu- 
facture in this country. We find that the differ- 
ence between the costs put before us by tlie prin- 
cipal British manufacturers and the price of the 
German goods is so large as not to be substantially 
affected by any qualification we may make with 
regard to the former. 

Wc are of opinion that this capacity to undersell 
is principally due to the advantage which the 
Germans derive from their low costs in respect of 
labour, salaries, and other overhead charges, when 
reckoned in sterling, for the reason that these 
charges have not increased in proportion to the 
decrease in the exchange value of the currency. 
This advantage is not offset to any appreciable 
extent by any necessity to purchase raw materials 
abroad. 

We are of opinion that, in view of the progressive 
rise in Gorman imports, coincident with a decline 
from other sources, and iii view particularly of the 
w'ide margin between German domestic wholesale 
prices and the Convention selling price in Great 
Britain, these imports have, and are likely to have, 
a serious effect upon employment in the home gas- 
mantle trade. 

"We are not convinced that the imposition of a 
duty on gas mantles would have any appreciable 
effect on employment in the gas industry, which 
is the only industry which, we think, could poesibly 
be considered as using mantles as material. 



426 R 


REVIEW 


lOct.. 18, 1922 


We are of opinion that Uie gas-mantde industry 
is over-capitalised, and that this fact must tell 
against fidl economy in cost control, but that, as 
regards processes of manufacture and u^ of 
materials, it is up to date and efficiently conducted. 

OPENINGS FOR BRITISH TRADE 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelli^nce), 35, Old Queen Street, liondon, S.W. 1, 
from firms, agents or individuals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to the Department and quoting the 
specific reference number. 

LOCALITY or i ' bekbrencb 


>’rRM OB Agbnt ; 

MATtllClAltS 

Nvmhrr 

Australia 

Indtisirlal chemicals, spring steel 

350 

Brazil . . 

British West 

Iron and steel 

352 

Indios 

Cement 

0520/E.l>./ 

M-C. 

Canada 

Chlnawftre 

82.3 

Pig Iron . . 

e594/E.l>./ 

K.C. 

Ciechoelovakia 

Pharmaceutical goods, drugF, 



patent medicines 

Kgypt. . 

GU&s, glassware, pottery 

225/30/F.a./ 

M.C. 

‘ 

Cliina, earthenware, soap, per- 

371 


furaery, leather 

France 

Hoot and metal polishes . . 

71I/F.G../M.O. 


Ycaat 

$63 

Germany 

Ores, metallic residues . . 

$34 


Leather 

33> 

Italy .. 

Tin, tinplate, blackplate, copper. . 

336 

Iron, steel, tinplate, copper and 
brass pipes, lubricating oils . . 

365 

Mexico 

Coal-tar dyes 

6629;F.L.y 
i C.C. 


Kola oil, e.xtract of coca, caffoin 

: 6747/F.L./ 


and hyssop 

KctherlaiKls . . 

Chemicals, soap, perfumery 

Alum, fonnaldcUyde, caustic soda, 

337 

[ 


Ep^m salts, sodium sulphate, ‘ 

ferrous sulphate, soda crystaU, ; 

I soditim bicarbonate, tartaric ’ 

I acid, sodium bbulphate, sodium 

j sulphite, copper sulphate, am- 

monium chloride, glacial acetic 
acid (98-100?i), etc,, paper, ■ 
j earthenware . . . . I 341 

jrotway .. I Leather, Imitation leather .. i 3S8 

Swit^rlaiid .. ! Boot and metal polishes.. .. j 7ll/F.G..'M.C. 


TARIFF CUSTOMS EXCISE 

Angola . — The duty on rubber exported from 
ports outside the Congo Basin has been reduced to 
0*1 per cent, and 0*2 per cent, ad valoremy respec- 
tively, a>(Xording as the destination is to a 
Portuguese or a foreign port. 

Aiutralia . — The duties on certain categories of 
iron and steel products have been amended. The 
complete text of the reciprocity agreement between 
Australia and New Zealand is published in the issue 
for October 5; British preferential rates of duty are 
accorded to all goods not specified in the schedule. 

Belgian Congo . — An export duty of 10 per cent. 
ad vedorem has been levied on bides and skins. 

Canada. — Provisions for the valuation for 
customs purposes of goods imported from countries 
with depreciated currencies have been applied to 
goods made or produced in Austria, Czecho- 
slovakia, Germany, Hungary. Yugoslavia, and 
Russia. The period daring which oleomargarine 
may be manufactured in, or imported into, Canada 
has been ext^ded until August 31, 1^13. 


Kast Ajrican^ Prottetovaie.-^Bj the customs 
agreement entered into with Uganda all export 
duties have been abolished. 

Effvpf.— The import duties on akoholic liquopj 
have been revised. 

France. — A “ co-efficient of increase ” of g 
been applied to the import duties on cellulose p\i|p 
not destined for the manufacture of paper for news, 
papers, periodicals and other publications. 

tfermony. — Articles with a sugar basis and fruitg 
preserved or prepared in spirits may not be in. 
ported. New rates of monopoly tax have been 
applied to imported spirits, and the tax on iip. 
ported acetic acid and vinegar has been increased 
to 56,190 marks per hectolitre of anhydrous acid. 

Greece. — Recent modifications the import 
duties affect coconut and palm oils, groundnot^ 
petroleum, coal-tar dyes, Sulphur Black, ethers 
certain wares of porcelain and glass. Qq, 
efficients of increase ” have been applied to the 
duties on cocoa, metal polishes, petrol, alcohol, 
white metal, and the importation of “ luxury 
articles ’* is prohibited. 

Jamaica. — A list of new duties on exports of 
spirits, wines, or spirituous liquors has been issued. 

Japan (Korea). — The duty on tinplate for use in 
canning cottonseed oil is reduced by 70 sen per 
100 kin ; for tinplate of United Kingdom origin this 
remission equals the amount of import duty leviable. 

Mawritius. — Increased customs duties have been 
applied to denatured akohol, methylated or plain 
spirits, etc, 

ilfexteo. — New rates of export duty on petroleum 
and its products have come into force. 

Morocco (French Zone). — The following consump- 
tion duties have come into force: — Saccharin and 
artificial sweetening substances, 500 fr. per kg.; 
glucose and unspecified sweet materials (excluding 
glucose used in brewing), 20 fr. per 100 kg.; 
sugared products, condensed milk containing sugar, 
from 20 to 60 fr. per 100 kg. 

Netherlands. — Animal fats that bear proof of 
having passed an official inspection are exempted 
from the Dutch regulations for the inspection of 
imported meat. 

Poland. — A surtax of 79,900 per cent, has been 
applied to the duties on imported spirits, cork 
stoppers, wares of poroeflain and glass, scent and 
cosmetics, soap, washing blue, artists’ colours, and 
manufactures of copper, tin and certain other 
metals and metallic alloys. 

Portugal. — By a recent Decree, the surtax on 
colophony is fixed at 50 escudos per metric ton, oa 
essence of turpentine at 600 esc. per m.t., and a 
special surtax of 10 per cent, is applied to goods no 
specially mentioned. . 

Portuguese East Africa. — Ad vedorem , 
duty have been applied to exports of certain gra 
of sugar. , 

Pumania . — It is proposed to increase the a 
on dextrin, starch, glue, sesamum oil, tartaric aci > 
and lampblack. . 

San Salvador. — Preparations for purifying 
are dutiable at the rate of 2 centavos (gold) 

The import duty on perfumed and toilet soap 
been reduced to 40 centavos (gold) per kg. 

Solomon Islands. — ^The export duty on 
been fixed at 12s. 6d. per ton, and on ivory n 
ISs. per ton. /rreas^ 

Yrtgoslavia-, — The import duties 
lard, and raw pigs* fat have been witndra 
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COMPANY NEWS 

nitrate companies in 1920-21 

of the ei^t nitrate companies whose financial 
ear ended in June, 1921, all except one made in- 
reased profits, but only one paid a larger dividend 
,nd in three cases the dividend was reduced, 
leserves increased by £35,145 to £639,333, and 
he sums carried forward rose from £116,868 to 
3335,088. The total share capital increased by 
38268 to £2,045,068, due to the absorption of the 
ian Lorenzo and Buena Ventura companies by the 
jiverpool Nitrate Oo. Three companies disclosed 
,n average estimated trading profit of 65'3d. per 
luintal (of 101'44 lb.), as against 30'5d. in 1919-20, 
md the combined trading profits of the eight com- 
)anies represented 38'1 per cent, on the capital 
imployed, compared With 30-5 in 1919-20. Dividends 
listribut^ amounted to £207,132, or an average 
if 10*1 per cent, on the total share capital, com- 
jared with £318,765, or 12*5 per cent., in the 
ireviouB year. 

The thirteen companies whose financial year 
ilosed on December 31 did badly during 1921 : 
jrofits declined and dividends were reduced 
lubstantially. Their total issued capital was 
£3,664,950, the decrease of £200,000 being due to a 
eduction in the capital of the Lautaro Co. Deben- 
tures were diminished by £55,200 to £203,600. Re- 
isrves, excluding sums allocated to depreciation 
itc., fell by £249,351 to £959,665, and although most 
if the companies irmreased their carry-forward, a 
ieary reduction by the Alianza Co. brought the 
otal down by £123,772 to £1,016,764. The position, 
however, is still good, as the reserves and carry- 
forward combined represent over 50 per cent, of the 
total share and debenture capital. The total esti- 
mated output was 2,965,417 quintals, which com- 
pares with 9,354,432 quintals in 19M. Reliable 
Sgures for calculating the average profit per quintal 
ire not available. A total of £512,122 was distri- 
buted in dividends, representing an average of 13*9 
per eent. on the total share capital, as against 21*7 
per cent, paid on £3,864,950 in 1920. 

Combining the figures of the 21 companies, the 
total share capital amounts to £5,710,018, upon 
which £719,264, or 12*5 per cent., was distributed in 
dividends, compared with £1,158,606, or 19*7 per 
cent., paid on £5,901,750 in 19M. Statistics of 
production, profits, etc. are appended. 


NOBEL INDUSTRIES. LTD. 

The address of Sir Harry McGowan to the third 
annu^ general meeting, held in London on Septem- 
ber 22, was devoted to a detailed explanation of tbe 
company’s financial position and of its invest- 
ments in associated companies. Nobel Indus- 
tries, be said, had weathered the storm of industrial 
depre^ion and the outlook was hopeful. One of the 
essentials at the present time was to reduce the 
cost of manufacture, and hence selling prices. 
Owing partly to a slight fall in the cost of raw 
materials, but mainly to the policy of conoentratdon 
which had been pursued, the company had been 
able four times during the past twelve months to 
reduce the prices of explosives, etc. Although much 
trade had been lost owing to the coal stoppage and 
general depression, the gross profit for 1921 was 
over jCl,200,000, and the net profit, after deduction 
of income-tax, was £809,241. Out of this sum it 
was proposed to allocate £350,000 to a reserve fund, 
to pay 5 per cent, on the ordinary shares, and to 
carry forward £463,349. [The issued capital is 
£15,818,654, of which £7,958,872 is in ordinary 
shares and £3,000,000 in 8 per cent. 7-year notes. 
Investment;^ in associated and other companies 
stand at £21,043,040.] A consolidated balance- 
sheet had been made out for the year 1920, which 
showed that there was a surplus of £3,000,000 of 
assets over all liabilities, and that actual values 
existed in full, pound for pound, for the entire 
share capital, with a substantial margin. The posi- 
tion at December, 1921, would be found to be no 
less satisfactory, and at tbe present time neither 
the parent company nor any of ifs constituent com- 
panies were indebted to banks in any part of the 
world. 

The company had a large interest (809,425 shares) 
in the General Motors Corporation, an American 
company whose business was now improving; the 
investment in the Dunlop Rubber Co., which had 
effected many economies, remained the same, as did 
also that in the British Cellulose Co., but, owing 
to financial reconstruction, Nobel Industries had 
beem forced to accept 6 per cent, income bonds in 
lieu of first debentures. The directors of the Cellu- 
loee Co. were so satisfied with recent progress that 
they had decided to extend the plant. The chair- 
man of the British Dyestuffs Corporation had 
assured him that its works were now much more 


[-agunas Synd. 1920-21 
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— 19 

99,441 

10 
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14,000* 

-98-2 

48,109 

— 29,'i 
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70 
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341,000 

—88-3 

78,142 

— 91*1 

2,929 

40 

—35 


77,000 

-60-8 

27,232 

— .14-6 

17,203 

15 

— 5 
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—35 

294.086 

— 48-2 

183.384 

15 

—10 


54,000* 

—786 

24,027 

— 34-3 

1-2,400 

35 

—15 


116,000* 
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40.470 

-- 39-7 

21.132 

‘2 

— 2 


597,000* 

—62 
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yi\. 

— 
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164,000* 

—34-5 

12,206 

-f 57-3 

9.540 

6 

— 2 


231,000 

— Ill 

86,897 

+ 2-9 

55,761 
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5,597 

— 46-4 

2,568 

2» 
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19,000* 

— W-4 

28,973 

— 31-5 

17,620 

15 

—10 


66,617 

—60-7 

14.776 

— 67-8 

5,8vSl 

Nil. 
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162,000* 

— 76-4 

57,843 

— 35-7 

38,463 

10 

— - 


* Estimate. t liOSS. 


(,So. Amtr. J Mar. 18, Aag. 19, 1922.) 
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efficient than formerly, and that when the textile 
industry improved the company should be working 
on a piyffitable basis. All shares of the British 
Pluviusin Go., which manufactured artdfieial 
leather, were owned by Nobel Industries, and good 
results were expected for 1922. Considerable 
economies in the manufacture of gas mantles had 
resulted from the formation of Lighting Trades, 
Ltd., but German competition was being felt 
severely. The Chilean Explosives Co., in which 
Nobel Industries held 50 per cent, of the capital 
and American interests the rest, was about to erect 
a factory for the manufacture of explosives, thus 
making Chile self-contained in that respect. 

BRITISH GLUES AND CHEMICALS, LTD. 

At the second annual general meeting, held in 
London on October 5, the address of the chairman, 
Mr. T. "Walton, dealt mainly with the company’s 
financial position. In 1921—22 there was a net 
trading loss of £&4,177, against a profit in 1920-21 
of £241,722, subject to taxation; the ordinary 
shares again receive no dividend (the preference 
dividend was paid up to October, 1921), and 
£64,177 is carried forward, against £149,873 
brought in. The loss was due mainly to bad trade 
and to constantly falling values, which necessitated 
the writing down of stocks nearly to their pre-war 
values. Many improvements have been made in the 
factories and production costa have been sensibly 
reduced. There are no mortgages or charges on 
any of the company’s assets and the balance- 
sh^t shows a surplus of liquid assets over all 
iiabilities, except taxation, of £298,440 (issued 
capital £1,399,984). The directors, who have 
waived their fees, are contesting the claims of the 
revenue authorities for a large sum in respect of 
excess profits duty, 

AMERICAN CYANAMID COMPANY 

The annual report of the board of directors states 
that in the financial year ended June 30, 1922, the 
company mad© a gross profit of $624,765, after 
deducting $699,081 for depreciation of plant, and 
that the net income was $197,992, after setting 
aside $288,975 for income-tax and depreciation of 
patents (issued capital $12,190,200). The surplus 
account decreased by $148,213 to $3,143,276 and 
$4,200,246 is held in reserve. Ordinary repairs and 
maintenance of plants during the year cost 
$232,100, and extraordinary repairs and mainten- 
ance $113,945. Results are considered gratifying 
in view of the prevailing abnormal conditions and 
the reduced activity in most of the company’s 
departments. The company’s interest in the 
Amalgamated Phc^phate Co. is now valued at 
$4,982,186, and in the Air Nitrates Corporation at 
$1000 at par. 

KAYE’S RUBBER LATEX PROCESS, LTD, 

This company has recently issued a prospectus, 
for public information, which states that its object 
is to acquire and exploit Mr. F. Kaye’s patents for 
the use of rubber latex in paper-making, and in new 
classes of goods such as substitutes for leather and 
linoleum, asbestos goods, etc. The authorised 
capital of the company is £12,000, of which £1000 
is in £1 ordinary shares and £2000 in Is. deferred 
shares. The purchase consideration is £2000 in 
cash and 18,<)Q0 deferred shares. 


TRADE NOTES 

BRITISH 

Tke British lodustries Fair, 1923 

The Board of Tirade announces that the Britigij 
Industries Pair, 1923, will be held concurrently at 
the White City, Shepherd’s Bush, London, and at 
Castle Bromwich Aerodrome, Birmingham, 
IMonday, February 19 to Friday, March 2. 
trades to be represented in the London Section the 
ninth of the series organised by the Department of 
Overseas Trade, include light and heavy chemicaU 
dyes, drugs and perfumery, glass and ceramic ware 
scientific and optical instruments, paper, etc. In 
the Birmingham Section, organised by the local 
Municipality and Chamber of Commerce under the 
auspices of the Board of Trade, will be exhibited 
plant for brewing, distilling, mining, lighting and 
many other industrial purposes, metals and metal 
products (excluding precious metals), indianibber 
goods, paint, colours and varnish, and weighing and 
measuring appliances. Approximately 90,000 illijs. 
trated booklets about the Fair are being distributed 
in all parts of the world as propaganda by the 
Department of Overseas Trade, which will also iwuc 
invitations to 50,000 overseas buyer.s. Prospects for 
securing overseas business are enhanced by the coin- 
parative failure of the Leipzig Autumn Fair, and 
ms admittance is confined to 6ona-/idc buyers, every 
visitor will be a potential customer. Further infor- 
mation can be obtained from the Department of 
Overseas T^de. 


FOREIGN 

German Trade in Chemicals In 1921-22 


Although the depreciation of the German mark 
has led to increased exportation of many chemicals, 
the quantities exported are still far below those in 
1913. Tho following figures of exportation make 
this clear : — 
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Potash salu 1,676,1S7 

Ammonium Riilphate . . 75,868 

Sodium sulphate . . 83,239 

Potoaaium sulphate 133,368 \ 

Potassium mafmnhim sulphnte \ qm r 

Potassium chloride . . / ) 

(.'oat-tar and sulphur dyes . . 64,288 

Alizarin and alizarin dyes .. 11,040 

Indigo 83,853 

Basic blag, fH’ound . . 713,879 

Superphosphate, etc. . . 262,653 

Quinine and alkaloids .. 310 

Drugs, prepared.. 2,508 

Chemicals, medicinal . . . . 1,291 


1920 July, 1621,10 
June, 1622 
Metric tons 
843,065 662,1^2 

26,004 17,182 

15,48 7 46,734 

158,368 280,202 

17,847 27,310 

3,325 2,474 

6.671 12,710 

4,874 2,103 

1,040 13,494 

74-7 IG3'8 

1.049 1.437 

^85 07 ^ 


Exports of potash began to improve in 1921, hwl 
fell off in 1922, although exports of other chemicals 
and pharmaceutical products increased. The next 
table shows the destinations of the exports of coal- 
tar and sulphur dyes in 1913 and during the firs 
half of 1922. 
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United StatM, 
Ureat Britain 
Ctdiia 

Austria-Hungary 

Austria 

Italy 

^tish India 

Japan 

Belgium 

France 

NetherlaDda 

Husaia 

CzechofllovakUa 
Baltic States 


j-ic tons . . 


64,288 


Per cent. 


2i:> 




17-1 




13-3 




9-0 




6-4 




6-9 




6-5 




39 




2-2 




2-1 




IS 




— 




— 



Jan.-Jiine 

1922 

l.^Wl 

0-7 

1'3 

23-1 

4-0 

3-5 

6-6 

10-7 

0-6 


12-0 

7-7 
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The chief marheh for ^rmaii dyeai u now China, 
I llowed h? Cnechoslorakia, Japan, the Baltic 
States, and British India. The United States has 
t Hen in importance as a consumer from first to 
venteenth place. The raluee of the chief groups 
imports and exports during the years (ending 
Jfarch 31) 1914, 1921, and 1922 were as fdlows — 

Import* Expcnta 

MlUiom of doU&ra 
1920- 1921- 1913- 1920- 1921- 


SSwS‘J?odudi,, 

Iron Md wares 
>'0B.(errous metoU 
wares of . - • • 

Hioerate. non-metel^ 
ChemltAl and related 
ducts . . 

Other producte . . 
Totals 



14 

21 

«2 

14 

21 

22 


98 

261 

173 

201 

483 

3i8 


41 

62 

47 

77 

188 

136 


109 

244 

140 

22 

19 

5 

>aper 

37 

67 

30 

63 

286 

180 

144 

246 

110 

15 

77 

23 

and 


33 

56 

30 

S3 

46 

28 


85 

206 

138 

9 

40 

23 

pro- 


17 

36 

24 

5 

20 

9 


62 

73 

24 

6 

32 

14 


819 

1,240 

748 

432 

1,189 

740 


Much ground has been lost in the export trade to 
Canada; Germany now holds only the fourteenth 
place, as compared with the fourth place in 1914. 


Union of Bulgarian Prodncen of Otto of Uoaea 

The producers of otto of roses in Bulgaria have 
nmalganiated to form a combine bearing the above 
title. The Union has offices in Kaaanlik and Sofia, 
with a branch office and store in Berlin, from which 
exportation is conducted by the Balkan Trading 
Company. — {Chem. Ind., July 3, 1922.) 


COVEBHMENT ORDERS AND NOTICES 

Import Duty on German Gas Mantles. — The 
Board of Trade has issued the Safeguarding of 
Industries (No. 2) Order, 1922, dated October 7, im- 
posing an import duty of 33^ per cent, ad vcUoreni 
on mantles for incandescent lighting and component 
parts thereof , whether finished or not, manufactured 
in Germany. Certificates of origin are required for 
goods covered by the Order and consigned from 
European countries. The Order came into force 
forthwith (cf. p. 425 r). 

Distribution or ** Reparation ” Dtestutfs. — 
The Board of Trade has announced that the British 
Dyestuffs Corporation, Ltd. has been appointed its 
agent for the distribution of “ Reparation ” dye- 
stuffs from Germany in place of the Central Im- 
porting Agency. In future, prices quoted will in- 
clude delivery to purchasers’ works or stores, and 
will not be subject to any commission. Prices will 
>>6 quoted for packages of 60, 120, or 240 lb., and a 
r^uction of Id. per lb. wiH be made on purchases 
w 4 cwt. or more, and of 2d. per lb. on purchases 
of 1 ton or more; for less than 60 lb. the price will 
be iiK^reased by Id. to 3d. per lb., to cover cost of 
extra pacing. The Corporation may allow 30 
Jiya’ credit on am accounts. The dyestuffs will be 
ifitnbuted under their original German denomina- 
lons amd, as far as possible, in their original 
•ackag^. Notification of the arrival of additional 
[Uimtities of dyestuffs (which will be reserved for 
h o for 14 days) will be given through 

Association, but the Corporation 
^ periodical list of stocks and of the cur- 
fixed by the Board of Trade. Inquiries 
^ fio addressed to the British Dyestuffs Cor- 
Iteparation Department, 70, Spring 
‘‘raens, Manchester. 


REVIEWS 

Manufacture of Nitric Acid prom Nitre and Sul- 
phuric Acid. Technical Records of Explo- 
8IVKS Supply, 1915—1918. No. 7. Ministry of 
Munitions and Department of Scientific and 
Industrial Besearch, BM. Stationery Office^ 
1922. Pp. vi+86. Price ll5., pout free. 

The piroducbion of nitric acid from sodium nitrate 
and sulphuric acid was carried out on a very large 
scale during the war. Two national factories alone, 
Queen’s Ferry and Gretna, were aide to turn out 
1300 tons of nitric acid per week. Although the 
method used was well known before the war, it had 
not been worked on such a large scale, and the 
appearance of the atmosphere around Queen’s 
Ferry in the initial stages of its operation was 
sufficient to show that the problem of cemdensing 
the oxides of nitrogen produced in the works was 
not solved in the design of the plant. The final 
arrangements are described with admirable clear- 
ness by Mr. W. Macnab dn the present report, 
which maintains the high standard of its prede- 
cessore and is a valuable contribution to the 
literature of chemical engineering. 

The materials for the process, Chile nitre, and 
the pyrites for sulphuric acid, were imported, and 
the great demands made on shipping for this pur- 
pose at one time became extremely serious. Great 
Britain is still the only great power in the world 
which depends almost wholly on Chile for the supply 
of fixed nitrogen, and the description of the anti- 
quated method of producing nitric acid from Chile 
nitre may therefore still possess an intrinsic 
interest. The question of this dependence, how- 
ever, is one which must sooner or later be fated in 
the interest of national defence, and it is hardly 
conceivable that such immense retort plants for the 
production of nitric acid as were in operation 
during the late war will ever again be employed. 

J. R. Partington. 


Doccmf.nts and their Scientific Examination. 

By C. Ainsworth Mitchell. Pp. xii + 216. 

London: Charles Griffin and Co., Ltd., 1922. 

Price 10«. 6d. net. 

This ds a welcome and valuable addition to the 
present scanty but growing literature of forensic 
chemistry and is written by an expert. The subject 
matter includes the examination of paper, pen 
marking, ink, pencils and their pigments in 
writing, handwriting, secret writing, typewriting, 
stamps, seals, envelopes and finger prints on docu- 
ments. The apparatus and methods used are fuHy 
described and the book contains a large number of 
iillustrations and an excellent bibliography. 

The author explains that the book, which has 
especial reference to the chemistry involved in cases 
of suspected forgery, investigation of disputed 
documents and the comparison of handwriting, is 
based upon personal experience extending over 
many years, and that when called upon to present 
expert evidence in legal cases he frequently found 
that the available information was so inadequate 
or altogether lacking that he was compelled to make 
prolonged laboratory investigations in' order to 
obtain trustworthy results. The present book con- 
tains the records of those experiments, some of 
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which have already been puUoehed in scientific 
Journak, but many of whicdi are now given for the 
first tune. 

The chapters <m pencils and their pigments in 
writing (one chapter being devoted to bl^klead 
pencils and another to copying-ink pencils) are 
particularly valuable, and contain a woidth of new 
information. Until Mr, Mitchell investigated the 
subject it was thought to be impossible to ddstin* 
guiah between writing made with different pencils, 
but it is now shown that under certain conditions 
the writing done with different pencils may be 
differentiated both by microscopical examination 
and by chemical tests. 

The book summarises the proved results of the 
latest knowledge on the subjects treated, and is 
confidently recommended to all who are interested, 
whether from the point of view of the expert, who 
will find much that is new and to whom it will be 
especially useful; the lawyer, who will learn from it 
the possibilities and limitations of a subject with 
which he is frequently called upon to d^; the 
business man, especially the banker, who daily 
handles documents that may be forged ; or even the 
general reader, who is interested in the practical 
application of chemistry to everyday life and who 
finds a fascination in mysteries and their solution. 

The problem of whether a suspect^ document, 
which may be a banknote, a will, a promissory note, 
a deed of sale, a register, a passport, or even a 
postage stamp, is genuine or not is a constantly 
recurring one, and the book under review shows in 
a very practical manner how the truth should he 
sought and bow it may be discovered. There is 
only one way, and that is by the uso of scientific 
methods scientifically applied. The value of the 
expert is nowhere more patent than in questions 
having reference to suspected documents, mnce 
many of the facts can be found only by an expert, 
and he alone can present them in a convincing 
manner to a judge and jury. 

The book is weU arranged, well and clearly 
printed on good paper, and is strongly recom- 
mended. 

A. Lucas. 


Die LdsunosMiTTEn dkb Fette, Oelb, Wachse und 
Habzb. By Db. H. Wolff. Monographs on 
the ChemisiTy of Fats, edited hy Prof. K. W, 
Bauer, Fp. tji+118. Stuttgart : WissenschafU 
liche V t'dagsgeseUschaftj 1922. Frice 9*. 

During the past year or more a noteworthy 
feature of the oil and fat industry of Germany has 
been an active propaganda among its chemists in 
the direction of organisation and oo-operation, 
ostensibly for the purpose of the furtherance of 
research. A perusal of the German technica! 
journals leaves one with the impression that the 
spirit of pre-war days is far from dead, ^d that 
apparently, in spite of the present economic condi- 
tion of th^ country, the chemists still hope and 
yearn for ascendency in provinces not altogeth^ 
restricted to the laboratory. As one result of this 
activity may be mentdoned the projected public^ 
tion of a series of monographs under the editorship 
of Dr. K. 'H. Bauer, dealing in a specialised manner 
more paxticulariy from the technical standpoint 
with the Tardous branches of the oil, fat and allied 
industriesMS* 


[Oct. 

The first vcdume of these monographs, now befQi. 
us, covering as it does a description of the proto 
ties end uses of most of the smvents i — ' 


connexion with oils, fate, wues and reeina, nndejj, 
ably fills a gap dn this particular hranch. of tctjuj. 
cal literature. The information found in this»rt 
is for the most part either absent or only ligjij. 
touched upon in text-books on the chemical tect 
nology of oile, fats, waxes, resins, and the like. 

This book, or, as it would be better designate! 
brochure, is divided into five main sections; tin 
first deals in a somewhat general style with the 
determination of the physical constants common to 
most organic liquids. Density, refractive index 
flash-point, boiling-point, methods of distillatioj 
for solvents of a wide boiling-range, and so forth 
are each described, wisely without excessive detail 
The methods given for fractional distillation, pat. 
ticnlarly those for paraffin oils, though perhaps not 
of great interest to the £n^ish reader — conforming 
as they do with German practice where the stan. 
dardised apparatus used complies with the regnli. 
tions issued by the German Government and other 
administrative institutions — are certainly instrjc- 
tive for comparison. 

The second and main portion of the work ddj- 
cusses with reasonable detail individual solvents, 
their sources, methods of refinement and purifii* 
tion, and their relative merits and degrees of utility 
as media for effecting solution and extraction; tie 
latter points being treated both from the laboratorj 
and the industrial viewpoint. Amongst the hydro- 
carbons are described the ne^r synthetic products, 
the hydrogenated derivatives oi naphthafene, 
“ tetralin. ” and “dekalin ” ; substances not so wel 
known in this country, but which have become 
notorious in Germany as » source of “ copy" to 
the technical Press for controversial articles m 
their merits and demerits as articles of com 
merce. Following the hydrocarbons, including, ol 
course, a full treatment of paraffin and cosl-lai 
products as well os turpeotine, are given the 
chlorinated compounds with their main redeemrag 
feature, the minimised risk of fire. Alcohols, esten 
of formic and acetio acid, ether, and finally catM 
disulphide, are all included. Where OPP**'™' 
methods of quantitative estimation, chemical tesU 
for impurities, and physical data are to be W 
in these individual descriptions. Beferenoes, ho» 
ever, to English and American publications an 
sadly meagre, and to cite only one instance, 
extensive work of Dr. H. G. CWman on the » 
tion of benzene and toluene in ooal-tar dis 
would, one might think, deserve mention in a » 
of thds kind. A good deal of the data a”***®^, 
this chapter has been tabulated and incor^ra 
in a copious appendix with othOT 
the nature usually found in chemical • 

An interesting discussion on the P^3?' S. 
properties of the siAvents forms the third p 
the book, whilst the fourth goes into the 
of identification of the solvents either emg J . 
mixtures. In the final chapter is given a 
tion of the methods of quantitatively deter® ^ 
the saponification and acetyl values of t 
vents amenable to these tests. , i , 

On the whole, the book can bo 
one of great utility; the stylo is JT X. hoc 
good. Tho author expresses a hope ^ bi 

will he of great practical use in the labors i 
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. that this poorly hound brochure edition 

*ld not- stand for long the rigorous handling 
"ally meted out to such books of reference. One 
f r point which seiryBa to emphasise the justifica- 
n of the remarks made in a recent article in this 
Lmol (1932, p. Ill b), is the fact that this book 
blished in Germany at 75 marks and ita price 
reaching this country is 9s., equal to about 
TOO marks. Whilst no doubt one could hardly 
nect ^ benefit to the extent of the uttermost 
Init of the difference in the exchange, the great 
isparity between the two prices gives much food 

,r thought. ™ ^ „ 

E. B. Bolton. 


1 ) Les Oolloxdbs. By J. Duclaux. Second 
edition, revised and enlarged. Pp. a:+305. 
Paris: Gauthiers-ViUars et Cie., 1922. Price 
10 francs, (2) Kolloide Tjosunoen. By 
Joachim LeiMDOBVEn. Pp. 108. Augsburg: 
H. Ziolkowsky G.m.h.H., 1921. Price 4s. lOd. 
post free. 

(1) The general trend of Buclaux’s work is 
iufficiently indicated by two— slightly contradictory 
-passages in the preface to the first edition, of 
rhich the following is a careful translation : “ One 
is entitled to assert to-day (aitkough the contrary 
jpinton is widely held) that the theory of the colloids 
is complete, and that it is possible to bring into it 
the same clearness as everywhere else. . . . The 

present theory of oolloids, which will be found set 
forth below, and which is now almost universally 
accepted, is not the work of one day. ...” 
(Reriewer’s italics.) 

The theory thus referred to is the author^s well- 
known “ Complex ” theory of sols, or more parti- 
cularly of the ferric hydroxide sol. This is held to 
consist of “micellae” having the constitution: 
iiFe{0H),,FeClj, which dissociate into the complex 
ion or “ granule ” nFe(OH),.Fe"' and the corrcs- 
[ponding number of chlorine ions. The osmotic 
Pressure of the sol varies with the number of ions 
iormed, and therefore, assuming the concentration 
fef Fe(0H), to remain constant, with the number n 
in the formula. Appropriate treatment, e.g., pro- 
longed dialysis, may cause this number to vary from 
5 to 800. El^rolyte coagulation is an ordinary 
precipitation reaction, governed by stoichiometric 
relations and the solubility product. Although, 
admittedly, the sol of ferric hydroxide is the only 
one completely investigated in this sense, the theory 
is put forward as perfectly general, and all dif- 
ficulties are to to yield to its rigid application. The 
fiiolc^ists in particular, whoso ordinary methods 
the author criticises with some severity, are 
nrhcffted to lay it to heart. 

It is rather surprising that the author makes no 
Juention even of investigations tending in the same 
direction, such as the work of McBain and his 
s^oal on soaps, or of Pauli's extension of the 
chemical theory to such systems as gold sols. No 
ftndence on the other side is presented, nor is the 
*'c-examination of the ferric hydroxide sol by im- 
proved methods (Pauli and Matula, 1917) men- 
joaed; indeed, the small number of names quoted 
^oughout the book is remarkable, and practically 
po references are given. 

u dogmatic manner in which the 

chemical theory of coagulation is put forward, 


the reader will be naturally curious to learn how the 
crucial phenomenon of protection is explained. He 
will be disappointed to find that the old suggestion 
of a coating formed by the protective colloid is all 
the author has to offer, althmigh it has been re- 
peatedly pointed out that the quantitative relations 
make this quite untenable, and although it is im- 
possible to see how such a coating, even if it 
existed, could prevent the exchange of, say, 
S 04 -ions with Cl-ions, which is said to bring about 
precipitation. 

The descriptive parts of the book, as far as they 
do not suffer from the author's strong bias in favour 
of purely chemical theories, are written with great 
lucidity, and emphasis is rightly laid on the 
development of a specialised and perfected 
technique. Perhaps the least satisfactory chapter 
is that on adsorption, in which no reference is made 
to any of the theories of the phenomenon, nor to the 
large bulk of recent work which is gradually clear- 
ing up the anomalies found in experimental investi- 
gations, by examining the adsorption of the solvent 
as well as that of the solute. 

Whilst the book cannot be said to give an 
adequate or comprehensive view of the present state 
of the subject, it should be of great interest to 
readers familiar with other text-hooks and prepared 
to exercise the chief privilege of thinking beings, 
that of making a choice. 

(2) The merest tyro in epistemology would, on 
reding Leimdorfer's book, come to the conclusion 
that it could have been written only in German, 
with its extraordinary facilities for farming com- 
pound words, with which — presumably— an equal 
number of subtly differentiate concepts may be co- 
ordinated. This remark applies principally to the 
first part of the book, of which a tittle more will be 
said below; tho second consists of a brief account 
of the properties of colloidal solutions and the 
methods used in their study, which does not differ 
materially, or favourably, from those to be found in 
the standard text-books. 

The first part sets forth a theory of the constitu- 
tion of matter which the reviewer cannot claim to 
have grasped. This failure will be viewed leniently, 
or even sympathetically, by anyone attempting to 
study the book and confronted with entirely 
unfamiliar concepts, such as a unit of matter called 
a “ Schwebeteilchen ” (the bald translation ** sus- 
pended ” or “floating” particle at once empha- 
sises the unfitness of English as a medium for 
speculation) ; with chess hoards of 49, 121 and more 
squares, in which these particles are arranged in 
ones, twos, threes and fours, symbolising the three 
states of aggregation, and a fourth, postulated by 
the author and called the “hyper-solid with a 
further element of matter called a “ Kristallom,” 
etc. Ail this somehow leads to a conclusion hearing 
more immediately on the subject of the book ; that 
true solutions differ from sols in the source from 
which the energy required for dispersion is deriv^ 
— this being the solvent in the former, and the dis- 
perse phase in the latter. Even if this distinction 
could be established by recognised methods, which 
seems improbable, it is not at all clear what 
diagnostic of systematic value it could possess. 

It is difficult to conceive any class of readers who 
could derive from the perusal of this hook any 
benefit at all commensurate with the time and 
effort required. 

Emil Hatschee. 
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OBITUARY 

ALEXANDER SMITH 

Prof. Alexander Smith, who died in Edinburgh, 
his natiye city, on September 8, three days before 
his 67th biiliiday, is known almost wherever 
chemistry is taught as the author of several text> 
books on chemistry of superlative worth. His 
“Introduction to General Inorganic Chemistry’* 
and his “ General Chemistry for Schools and 
Colleges ” are particularly well known, but nearly 
all his works have been translated into German, 
Russian, Italian, and Portuguese. As these books 
attest, Alexander Smith was a great teacher: he 
had the gifts of personality, originality, and of 
lucid and stimulating exposition. Unfortunately 
he overburnt the candle of life — he was a most 
strenuous worker — and his early death leaves a gap 
that will be hard to dll; but his text-books are a 
legacy that will perpetuate his memory for many 
years to come. 

Prof. Smith received his chemical education in 
the Universities of Edinburgh and Munich, where 
he graduated B.Sc. and Ph.D., respectively. His 
first important appointment was to the chair of 
chemistry and mineralogy in Wabash College, 
Indiana, which he resigned in 1894 to become 
professor in the University of Chicago, where, 
perhaps, his best work was done. In 1911 be became 
professor and director of the department of 
chemistry in Columbia University, City of New 
York, resigning this post about two years ago owing 
to ill-health. His scientific papers included 
original investigations on diketones, the benzoin 
reaction and on potassium cyanide as a condensing 
agent; and in inorganic and physical chemistry he 
did notable work on the liquid and amorphous 
forms of sulphur and the determination of vapour 
pressures. Among the honours bestowed upon him 
were election to the presidency of the American 
Chemical Society and conferment of the honorary 
degree of LL.D. of Edinburgh University. 

WILUAM KELLNER 

Dr. William Kellner died in London on Sep- 
tember 12, in his eighty-third year. Born at 
Frankfurt in 1839, he received his scientific train- 
ing under Prof. Wohler at Gottingen, where he 
eventually took his Ph.D. degree. In 1862 be came 
to England as assistant to Sir H, Iloscoe at Owens 
College, Manchester, whence in 1864 he went to 
Woolwich and joined the staff of the War Depart- 
ment Chemist, then Sir Frederick Abel. In his 
early years at Woolwich Dr. Kellner was engaged 
in the varied general w’ork eff the Chemical Depart- 
ment. Later his main work became investigatory 
and experimental in connexion with explosives, and 
to meet the requirements of the various Commissions 
and Committees on which the War Department 
Chemist was a prominent member ; of these the 
Royal Commission on Accidents in Mines and the 
Expkwives Committee (appointed in 1889 to produce 
a smokeless powder for tlie Service) may be 
mentioned. 

Dr. KeHner also devoted much work to the pro- 
duction of an apparatus for determining the flash- 
point of oils, and- was largely responsible for the 
Abel flash-point apparatus, subsequently perfected ; 
in collaboration with Sir Boverton Redwood he 
carried out an exhaustive series of tests with this 
apparatus. - 


[Oct,. 16, ,922 

As a scientific worker Dr. tCollner was na; 
taking and me^odienlf and he displayed'much stiii 
in devising experiments. His most important pr 
tical work was that undertaken at Woolwich^ 
oonnexion with tl» evolution of cordite; in spite f 
the numerous smokeless powders which* ^ve bee 
brought into use since, the fact that after a 
of 30 years cordite still remains the British Service 
propellant for Army and Navy use, is perhaps the 
best testimonial to the thoroughness of his work ip 
this direction. 

In 1892 Dr. Kellner succeeded Sir Frederick Abel 
as Chemist to the War Department and, in addition 
to the duties of this office, served as an Associate 
Member of the Ordnance Board and as Consulting 
Chemist to the Royal Gunpowder Factory at 
Waltham Abbey. He retired from the Service in 
1904. Kellner was one of the first Feflows of the 
Institute of Chemistry and served on its Council 
from 1895 to 1898. 

Of an extremely modest and retiring disposition, 
the value of Dr. Kellner’s work was little known 
outside his Department ; he had a kindly and sympa- 
thetic nature, and his courtesy and cheerful 
optimism charmed those with whom he came into 
contact and won him a large circle of friends. 
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INTERNATIONAL CONGRESS ON LIQUID FUELS 

PARIS, 1922 


T he growing importance of liquid fuel 
renders necessary the standardisation of 
nomenclature and of methods of analysis, 
■niis was recognised some years prior to the 
war, and several International Congresses 
were held to deal with these important matters. 
It has remained for the Societe de Chimie 
Industrielle to realise that the time was ripe 
for rc-starting these annual meetings. 

An International Congress on Liquid Fuels, 
and an Ejchibition, were held in Paris, from 
October 9 to 15, in a budding specially erected 
on the Esplanade des InvaMes, under the 
direction of the Socidt4 de Chimie Industrielle 
and the presidency of M. Paul Sabatier. 
Hie success of this first Exhibition and Congress 
organised by the Society, is a proof of its 
activity and foresight. The chairman, M. 
Paul Kestner, and the secretary, M. Jean 
Gdrard, are certainly entitled to the many 
congratulations they received upon the success 
of their arduous work. 

The Exhibition was comparatively small but 
exceedingly interesting, and was remarkable 
for the comparatively large amount of space 
occupied by firms connect^ with the academic 
and scientific side of the petroleum industry. 
Many small Diesel and semi-Diesel engines 
were shown in action, and considerable business 
seems to have arisen from the Exhibition. 
Many types of burners and furnaces were 
shown, some in action, and great interest was 
taken in a small central-heating installation, 
in which very heavy oil was being burnt without 
the use of either compressed air or a positive 
pump for spraying the oil. On the scientific 
side there were exhibitions of refractory glasses 
M the Jena type, for one of which — the 
Boromica ” glass — it was claimed that the 
w-efficient of expansion was about 33 per cent, 
less than that of a Jena glass. Some new 
trees of laboratory fractionating columns were 
®own, in which the column itself is protected 
y an outer jacket, which can be evacuated if 
quids of high-boiling point are fractionated, 
n^es were shown that were running on 
®®iit'8dning different proportions of ethyl 


The attendance, in spite of the counter 
attractions of the Motor Show, was on the whole 
^cry good, and towards ev-ening the rooms 
were congested. The Exhibition was visited 
by several Ministers, and by the President 
himself. The keen interest taken by the 
heads of the political world in scientific and 
techmeal matters in Prance is in marked 
contrast to the apathy shown under similar 
circumstances in our own country. 

The Congress was divided into six sections, 
and the principal matters dealt with in each 
section were as follows : — 

1 . Petrokums. — Distillation and distillation 
products of crude petroleum : motor spirit, 
kerosene, heavy oils, lubricating oils, paraffins, 
vaseline, etc., and their uses. 

2. Shales. — Distillation and products of dis- 
tillation : heavy and light oils. 

3. Lignites and Peat. — Distillation and distil- 
lation products ; benzols and tars. 

4. Coal-tars and Benzols. 

5. Alcohol. — Alcohol production, uses of in- 
dustrial alcohol, and admixtures of alcohol with 
other combustible liquids for use as fuels. 

6. Vegetable Oils. — Use of vegetable oils as 
fuels and as lubricants. 

The Congress was formally opened on the 
morning of October 10 by M. Paul Sabatier, who 
briefly outlined its aims and gave a historical 
sketch of the problems requiring solution, 
showing both the necessity for fixed nomen- 
clature and unified methods of analysis, and for 
the compilation of a systematic inventory of 
the world’s resources in fuels. He pointed out 
that the reserves were not inexhaustible, and 
asked whether before they disappeared, and so 
upset the conditions of modem life, it would not 
be possible to produce combustibles syn- 
thetically, and on an industrial scale, utilismg, 
as plants do, solar radiation for producing car- 
bohydrates from water and carbonic acid. The 
results realised in chemistry, since the discovery 
of catalytic processes, gave great hope of the 
possibility of accomplishing this. 

Prof. Daniel Berthelot dealt with the 
question of a national liquid fuel, which, 
as he pointed out, the war had proved to be a 
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vital one for all nations. Erance being- an 
essentially agricultural country, the nationa 
fuel was alcohol, and the only question was, 
whether it could compete in price with petrol. 
He described the -work of the scientific com- 
mittee appointed to consider this subject, and 
gave reasons for the final decision that for 
the present mixtures of petroleum fuels with a 
certain amount of ethyl alcohol should be 
used. He referred to the various proposals 
which had been made to render ordinary 
commercial alcohol (95 vol. per cent.) miscible 
with commercial motor spirit in comparatively 
small proportions, such as the addition of 
butyl alcohol, isopropyl alcohol, cyclo-hexanol, 

“ tetrahn,” ether, and the like. 

The following two problems of an interna- 
tional character were put down for special con- 
sideration, namely : — 

1. Terminology and characteristics of liquid 
fuels. 2. Analytical methods for determining 
these characteristics. 

An international commission, appointed at 
the inaugural meeting to consider these pro- 
blems, recommended that each nation 
represented should draw up a classified 
list of all commercial liquid fuels, together 
with exact particulars of their physical 
and chemical constants, as well as of the 
methods and apparatus employed for deter- 
mining these constants, , in accordance with a 
scheme approved hy the commission ; the lists 
to be presented for consideration to the Fourth 
International Conference of Applied Chemistry, 
to be held at Cambridge in 1923. A sub-com- 
mittee was appointed to draw up a form to be 
used in fumisning the information for each indi- 
vidual fuel ; this form was approved at the 
fina l meeting of the Congress. References 
were made to the work of the American Govern- 
ment Departments on testing methods and 
to that of the Standardisation Committee of 
the British Institution of Petroleum Tech- 
nologists. 

It can hardly be said that the organisation 
for the reading of papers was entirely successful. 
In the first place, frequently thrw meetings 
were going on simultaneously, and in the 
second place, the meetings were held in rooms 
within the Fuel Exhibition, and the noise of 
moving machinery and the roaring of oil- 
burners did not make for clarity in the pro- 
ceedings. Then, again, the number of papers 
presented was far too great for the time avail- 
able ; at future meetings it would be advisable 
to have a selection or editorial committee to 
select the paj^rs of outstanding interest for 
reading and discussion, the remainder merely 
to be printed. As it was, in Section 1, between 
9 mid 11.66 a.m., ten papers were aimounced 
for reading and discussion. Many were not 
read in entirety, and many were not read at 
all; in consequence, one never knew at what 
time to be present to hear any pven paper. 
ATI the papers will be publish^ in a special 


number of Chimie et Industrie, which should 
appear in November. Many of the papers 
in all Sections were compilations dealing with 
generalities, rather than original work deaW 
with specific subjects, a few were of the adver. 
tisement type, and some were of outstandirw 
interest. As the official pricis of the pa^ 
presented to the six sections occupies 30 pages 
of close print, in this place it is o^y possible 
to indicate their nature very briefly. 

In the Petroleum Section Dr. J. P. Wibaut, o{ 
Amsterdam University, read a most interesting 
paper on the relationship between single and 
double linkages of the carbon atoms in hydro- 
carbons, as measured by the heats of com- 
bustion. Prom a technical point of view, 
M. A. MaUhe’s paper on industrial and labora- 
tory processes for transforming solid into liquid 
hydrocarbons, either by cracking or catalysis, 
was important. A paper by MM. H. Gault and 
A. Merle on petroleum in Madagascar was of 
considerable economic interest ; experiments 
have shown the poasibUity of obtaining oils by 
distilling mixtures of local bitumens in special 
plant. Other papers dealt with petroleum 
from various sources, methods and apparatus for 
obtaining, testing, and using it. Two papers 
dealt specially with the production of petrel 
by the hydrogenation of heavy oils, according 
to the Bergius process. 

In the Shales Section a paper by Admiral P. 
Dumas and Mr. Cunningham Craig urged the 
necessity for developing shales and bituminous 
peat, described the modes of their for- 
mation and the methods of mining them, 
and outlined distillation and refining processes. 
There were papers on the French shale mea- 
sures, on those of the Lower Alps and of Estho- 
nia, as well as on the various bituminous rocks 
of Syria, and also on the French shale industry 
and on new methods of distillation, etc. 

The Lignite and Peat Section dealt with the 
lignites of Hdrault, Aude, and of Serbia. PapeK 
were also read on the low-temx)erature distil- 
lation of lignites and on the recovery of by- 
products. It was brought out in the papers, 
and in the discussion, that the French lignites 
can be as successfully worked as those of 
Germany ; those of Herault, for example, 

15 per cent, of crude oil, from which 25 per ce^ 
of light oils, similar to benzol and petrol, can “ 
obtained. A description was given of the 
French peat fields, and of methods of winning, 
treating and using the peat. 

In the Tars and Benzols Section, papers we 
read (m the production of benzol in the 
countries, on the treatment of tars and tenw 
as sources of liquid fuels, and on the sabject 
liquid fuels in relation to the low-tempera 
distillation of coal. The question of 
ising in small establishments was discuss ) 
M. Baril, who explained that the techmque 
not well understood, because the law 
limit to the calorific value of gas was 
the Chamber, and, therefore, no one in 
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ffas troubling to work out de-benzolisation on 
economic lines. Two other papers were read on 
the same subject. Modem methods of extract- 
ing benzol from coal gas were described as well 
as the manufacture of cyclo-hexanol, the hydro- 
genatioD phenol by the platinum-black 
inethod, and the hydrogenation of naphthalene. 
Ihe use of benzol and of naphthalene in con- 
nexion with the production of a national liquid 
fuel was considered. 

Ihe principal papers read before the Alcohol 
Section discussed the production of alcohol from 
regetable materials and from ethylene ; its use, 
either alone or in admixture with hydrocarbons 
in internal-combustion engines, and as a national 
liquid fuel. Other papers which proved of 
great interest related to the hygrosoopicity of 
absolute alcohol, the preparation and use of alco- 
hol in combustible liquid mixtures, the findings 
of the scientific committee on a national liquid 
fuel, and ttie trials in comiexion with the use of 
alcohol in admixture with benzol, petrol and 
ether in the London General Omnibus Com- 
pany’s ’buses. A paper in this section 
uMoh attracted great attention, was that by 
M. W. Vemet describing a new process (Pro- 
cede Prodor) for the production of alcohol by 
the acid hydroly^sis of sawdust and cellulosic 
materials. Strong hydrochloric acid, both 
liquid and gaseous, is used, and the operation 
akes place at ordinary temperatures in a vessel 
rhieh is constructed of an acid-resisting con- 
rete, made of fine quartz and pitch. A yield 
)f 250 litres of 100 per cent, alcohol per metric 
on {56 gallons to the long ton) is stated to have 
jeeji obtained in a semi-technical plant. 

A series of papers was read before the Vege- 
able Oil Section on the production of these oils, 
ind another series on their utilisation in internal- 
iombustion engines, particularly in the colonies, 
ivhere petrol is not available. Palm oil, ground- 
lut oil and even castor oil can be used, but 
abjections were raised in regard to their acidity 
'nd consequent action on the cylinders and 
ralves. 


The proceedings terminated with a most 
interesting lecture by Professor MaUhe on 
Ihe production of petroleum bodies by the 
ydwgenation of vegetable oils. The possible 
earing of this on the theory of the origin of 
was briefly referred to. 

Ihe social side was by no means neglected, 
ine delegates were received by the Committee 
‘ Organisation at the Palais d’Orsay on the 
Tif Monday, October 9, and on 

“ay evening at the H6tel de ViUe there 
President of the Muni- 
On Saturday evening the dele- 
d’Oi^ mvited to a banquet at the Palais 
the chair was taken by the 
toe Public Works, who referred to 

tbo *aken by the EVenoh Government 
Pn which had been discussed by 


irnlv whose importance was not 

f72 national but world-wi(^ 


the colloid mill 

A. FORSTER and J. REILLY 

A ccording to Svedberg, the preparation 
of colloidal solutions can be grouped 
under two general headings : (a) the 
condensation method, depending on the building 
up of disperse particles from molecules ; (b) 
the dispersion method, in which the solid mate- 
rial is scattered throughout the liquid by 
various means. There is a large literature on 
the technical preparation of these solutions by 
(i) chemical reactions, which can be classified 
under either (a) or (b), and (ii) electrical 
methods which come under grouping (b). It is 
curious, however, that mechanical means to 
disperse materials have not been employed 
technically, except on a limited class of sub- 
stances until a comparatively recent date. In 
the present review attention will be confined to 
a recent development of this method of pro- 
ducing colloids. 

For many chemical and technical purposes it 
is often necessary to reduce materials to a cer- 
tain degree of division, and recently much 
attention has been given to the evolution of 
disintegrators and so-called “ colloid ” mills — 
machines for greater efficiency and new effects 
in fine grinding. The method employed is 
the application to the material of a high- 
power blow, either direct as in ball- and 
hammer-mills, or by throwing the material 
at a high spe^ arainst a resistant waU, 
as in throw- mills , limitations of dry 

grinding, however, even with these machines, 
have long been realised, owing to the resist- 
ance of the air, the development of frictional 
heat, and the necessity for ventilation. Con- 
sequently, in mills aiming at maximum 
division the material is suspended in a liquid — 
usually water. In the disc-mill — ^perhaps the 
best known of these — the material in an 
aqueous suspension is fed into the centre of two 
discs in rapid revolution, either in the same 
or in opposite direction, and becomes dis- 
integrated by its friction against the discs 
while being forced centrifugally to their edges. 
Another general form is the “ dismembrator,” 
in which the material in aqueous suspension is 
fed on to the axis of a high-speed revolvii^ 
arm- wheel, surrounded by a number of close- 
fitting baffles. 

Recently Dr. Plauson and his co-workers have 
published papers and patents* claiming the 
attainment of new effects in mechanical milling, 
whereby ultra-microscopic suspensions of par- 
ticles less than 0 001 mm. diameter, which show 
the characteristic .Brownian movement, are 
readily obtained with a wide range of sub- 

* Z. aitgew. Chem., 19S1, p. 25 ; p. 460 c.f. Die XoUoldmOUe 
u. Ihre Anweadungsm^^chkelten, H. Flauson, Z. angew. Chem., 
34, 1981, p. 469-47S. Die Kolloidmilhle u. thre Verwendnng L d. 
Chemtoebe Qroestechnlk, B. Block, Z. a&gev. Chem., 34 , 1921, p. 25. 
£iig. Pateuta 165,830, 156,140, 156,142-3-4, 156,149, 156,124, 156.137, 
156,160, 156.189-9, 150,138, 171,084, 183,908, 184,532. D.B.P. 
314.560, 327,575, 329,503, 331,348, 337,429, 337,487. 
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stances. Two typ^ of mill have been employed. 
One is a disc-sM in which is applied (a) an ad- 
justable pressure to the suspension passing 
through the discs, (b) a continuous circulation 
of the milled suspension, and (c) a rapid coimter- 
revolution of the discs at 2000 r.p.m. The 
other min consists in principle of a “ dismem- 
brator,” in which Plauson’s innovations are (1) 
the rotating arm-wheel is placed eccentrically 
towards the base of the containing case so that 
the material continually falls into the field of 
action instead of circulating centrifugaUy out- 
side the arm-wheel range, (2) the reduction of 
the bafiles to the minimum number — ^two for 
balance — in order to obtain a maximum force 
at each ; in the ordinary dismembrator the 
force is divided over a number of bafiSes ; (3) 
the application of extremely high speeds of 
revolution. 

Plauson has embodied his modifications of 
the dismembrator mill in a standard design, 
generally known as Plauson’s Colloid Mill, as 
shown in the diagrams. The standard size of 
this mill is 15 litres capacity, but larger sizes 
have been built. The containing case is a 
circular body of cast iron (or other suitable 
metal), the front being detachable on horizontal 
arms for inspection and repairs. The body is 
double-cased in the casting, the cavity being 
arranged for heating or cooling. The beater- 
wheel is mounted on a horizontal shaft (ball 
bearii^) eccentrically placed. It conabts of 
several armed discs of special quality steel 
bolted together. The arms pass closely with 
1 to 3 mm. clearance through gaps in the 
stationary baffles (or anvils) above and below 
the axis of the revolving shaft carrying the 
beaters. The number, width, arrangement and 
clearance of the teeth may be varied. The 
beater-wheel and the two baffles almost fill the 
lower part of the mill case ; in the upper part 
are feed-holes, level-gauge, sight-glass, cooling 
coils and steam-inlet. As an adcutional effect 
perforated baffle-plates are arranged co-axially 
with the beater-shaft in order better to 
retain the material within the area of the 
beater-wheel. The arm-wheel is rotated by a 
belt-drive up to 3000 r.p.m. The material in 
suspension is added through an inlet into the 
case, and, becoming engaged by the reviving 
wheel, is subjected to the forces between the 
wheel-arms and the baffles. 

The arm-wheel at its high speed of revolution 
(3000 r.p.m.) may be considered to be running 
in a higffly cavitated fluid offering small resist- 
ance, thus avoiding much of the loss of power 
experienced in some other mills by undue 
friction. The surrounding liquid suspension is 
said to be continually thrown towards the 
arms of the rapidly rotating wheel. The par- 
ticles in suspension in this liquid receive a 
powerful blow either directly, or through the 
liqnid between the travell^ arm and the 
water b^und it, at such a velocity as to shatter 
them b^ore any of the force can be dissipated. 


thus utilising the short-duration high-enerm, 
impulse transmitted through the water, 
disintegrating action of tim mill is probabl 
in the main, mechanical. The use of t! 
enclosing baffles is to impart an increaa 
pressure to the liquid being forced through it ) 
the travelling arm. Stress also is laid upon tl 
function of the force of each individual blow 
the disintegration of particles, and distinetic 
is made between the positive results in th 
direction effected by a powerful force of sho 
duration, and the negative results of a smaB 
force over long periods. Thus, for each su! 
stance there is a minimum impulse, that is j 
the colloid mill, a minimum rate of revolution < 
the arm-wheel, below which disintegration cai 
not be achieved. This critical or specific rai 
of revolution depends upon the hardness, eh 
ticity, and strength of the material, and rana 
roughly from 3000 r.p.m. upwards. In pj, 
paring some emulsions, it is stated that excessh 
speeds have a coagulating effect. In certai 
cases temperature, too, it is stated, must 1 
kept withm certain limits for the best resulte 



S«ctloD«l View of Mill : Front nnd Side Elevation. 


In almost every colloidal preparation, hoit 
ever, the mechanical action of tliis mill i 
assisted by the addition of “ dispersators o 
“ accelerators,” which are claimed to b« neces 
saiy for the preparation and permanencv o 
many colloids. Their purpose is, by physicalo 
chemical means, to allow or accelerate the djs 
integration of the particles and reduce w 
power consumed by the mill. Theoretical)! 
their function is to absorb or to prccipiW 
soluble electrolytes always present, 
sometimes only in traces, in the material W 
reduced to the colloidal state. 
appear to act as protective colloids. 
accelerators cover a wide range of substances, 
may be seen in the patent literature qM 
Another use claimed for the mill is the fraotio 
disintegration of mixtures of substaoces 
different hardness, enabling a ready 
of the less disintegrated ingredient by sett^ 


During a recent visit to Plauson s ites™ 
Institute, at Hamburg, a 16-Utre mill, w ■ 
at 3000 r.p.m., was inspected, 5 ^ 

mente were carried out with this mill. " s 
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variety of producta made in the mill was 
geen- The specimens approximate to the list 

attached. 

for the manufacture of colloidal solutions, it 
is proposed to run the mill as a continuous 
op^tion. Many substances are said to be 
sufficiently quicldy dispersed in the mill as to 
be capable of bemg run continuously through 
at a comi>aratively rapid rate. With more 
resistant material a continuous process is aimed 
at by the use of a number of mills in series. 


be run off from the gauge-glass. The product, 
after passing through the mill, runs off con- 
tinuously from the base outlet. 

In some cases it is not considered economic 
to aim at a complete disintegration of the 
material in one set of millings, but to allow the 
non-colloidal material to settle out for milling 
in a succeeding batch. 

If the millin g continues over several minutes, 
a rise in temperature takes place. In the 
majority of cases this heat is stated to assist 



Complete Mill, showing Setting of Shaft, 


The material to be milled must first be 
?ound in ordinary mills, ball-mills, etc., 
iinoe the colloid mill cannot deal with particles 
loo large to be caught in the small clearance 
between the wheel-arms and the baffle-sides. 
Alter preliminary grinding, it is then made into 
a suspension with water (or other liquid), in 
scitable proportions not exceeding the specific 
saturation. The accelerator, the nature and 
“mount of which depend on the colloid to 
, prepared, may be added at this stage, or 
^ultaneously run into the mill. The sus- 
^nsion is then run continuously into the top 
L j tbe beater-wheel of which must 
L 5 ® . bbe critical number of r.p.m. for the 
Rcbt t ^“*8 milled. During the milling the 
ps -box provides a view, and samples may 


disintegration, but sometimes it is a dis- 
advantage which must be obviated by a flow 
of water through cooling coils in the upper part 
of the machine. In some cases the injection 
of steam into the machine facilitates the 
disintegration. 

Thus, a Plauson -mUl uistallation would 
usually include preliminary crushers or breakers, 
pre-grinding mills, sieves, storage and mixing 
tanks for water, accelerator and suspension, 
and settling tanks for the milled product 
together with elevators, conveyors and dust 
catchers. When the colloid has to be separated 
special filters and driers might also be required 
(E.P. 155,834). 

The output and power consumption of the 
mill depend on the ease of disintegration of the 
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material, the extent of disinte^tion, and. the 
rate of revolution of the milL It is stated that 
three 15-litre machines in series, running at 
9000 r.p.m., can grind 1000 kg. |?round “ raw 
phosphate,” or 200 kg. cellulose m an hour to 
such a state of division that 85 per cent, of 
the particles is estimated to be of the order of 
0 001 mm. diameter. Exact figure of power 
consumption have not been obtained. It is 
understood that with the older type of 16-htre 
apparatus for tar oil the power consumption 
was of the order of 1 h.-p. per 33 kg. of material 
disintegrated, and with calcium phosphate of 
the order of 1 h.-p. per 5 kg. of material treated. 
These figures are only very approximate and 
with the new machines, fitted with baffles, etc., 
and possibly run at higher speeds, a much 
greater output per h.-p. is claimed. 

For convenience the industrial uses claimed 
for the colloid mill have been divided into four 
groups. The following is a brief outline, under 
these headings, of the industrial uses claimed : — 


I. The Peepabation op Plastic Masses 


Bow material Vee 

Sawdust. waste, wood-meal, mica . . loaulators, buttons, etc. 


waste (with ceslu, etc.) 
China clay 
Slag 

Shale residaea 
£,ubber waste 
Gelatin, casein, starch 


. . Filling, etc. 

. . Road bricks, poxons bricks 
. . Bricks 

. . Re^tenarmtion and mooldiaig 
. . jf i wi wR (bottons, efeo.) 


II. The Pkeparation op Colloidai. Solu- 
tions FOR DntBCT Use 


Um) material 
Sulphur 

Creosote 


Metals Cu 
Mn 
Ag 

Phosphate 

Tebpar 

Milk (condensed) 


Tar 


Uu Rental 

Dislnlectaot, spraTing .« Rapldljr absorbed 

on plants ^ ,, 

Do., general . . ATOldajWBdgttafcion 

— . . Fc^iu of dWntec- 

tant 

r Bapi^ atoorbed 

Fertllbers < wtUwnt snlpharic- 

I acid treatment 


Fonnathm mi] 

(snbaiitate) 

Road spnring, etc. 


Saves heating 


Asphalt . . ~ 

Scents \ 

EsBcnttal oils / 

Mineral and oi' , . Inks 
ganic pigments 

Graphite *1 

Oil (grease) > Lubricants 

Water emuldon J 

Redn (In water) . . Polishes 

Yas^inee . . — 

Shellac . . I^cs 

Beeln, size, eel- 

ttte, rubber ) 

Ultramarine . . P^ts, etc. 
Metals and al- . . Paints, etc. 
loyB(hionxe) 


Sarea solvent for 
expwting abroad. 
Increased effl- 
clency 

. New pigments can 
be us^ 

Enhanced lalwfca- 
tloQ, av<4ds over- 
heating lubri- 

cant and charring 

. Saves solvent 

. Saves solvent 


TTT - The DmaioN op Materials for 
Chemical Action 


Bata maUnA Vae 

Puts .. g»P 

mtzo-cmpownds . . Dya, etc. 


y yfas . . For hardening oils 

Pent • • Fermentation 

<WW0“ { VIkSbc 

pi-n f Glucose 

OsHuIoss Fermmtatlon 


Remarke 

. . Ck>ld saponlflcattoa 
. . Cold reduction to 
amlno-com pounds 

. . Rapidly asslmilsted 

{ Reduces amount Of 
reagents 

. , Dtluts adds, higher 
yield,, avmds de- 
composftkm by 
adds 


IV. The Separation op Mixtures by 
Fractional Disintegration 

By suitably adjusting the speed of the miu 
and the type and amount of accelerator, intj. 
mate mixtures are fractionally disintegrated- 
and if the milling be suitably timed, a separation 
of one ingredient in coUoidal solution from 
another in coarse suspension by simple screening 
through fine mesh sieves can he made, as 
example : — 

Applieotioa RemarTu 

Dyes . . Brown pigment removed from Royal Jilw si. 

M^aUle ores . . Metal from rock ’ 

Oay . . TCa<din from slUca 

Shales , . Oil from mineral 

Bituminous coal . . Montan wax 

For the formation of emulsions, and the rapid 
continuous, fine disintegration of soft colloidai 
solids, snch as china clay, graphite, dyes etc . 
the mill offers possibilities. 

In conclusion it may be said this colloid mil: 
is sufficiently suggestive to justify a rccom 
mendation to manufacturers to put it to thf 
test in every possible direction. 


ATMOSPHERIC DUST* 


The resufts referred to in this paper htire l>eeii 
obtained by the aid of a new instrument tor measur- 
ing atmospheric dust. This instrument has alreadj 
been fully described elsewhere, t and therefore a 
very short description of the method will le 
sufficient for the present purpose. 

The instrument is based upon the facts that 
atmospheric moisture can be condensed by a reduc* 
tion of pressure and that such condensation occur, 
around the dust particles as nuclei. The principle 
is utilised by J. Aitken,t but in Aitken’s dust- 
counter the actual particles counted are tlie drops 
of water, and as it is now known that condensation 
can occur round nuclei other than dust, the count- 
ing of such drops does not give the information 
required. 

In the instrument referred to here the reduction 
of pressure and temperature is brought about by 
impressing a very high velocity on the air in a sinai 
jet. The jet travelling at its maximum vetoty 
i.e., that of sound in adr, has its pressure reducM 
by the loss of “ velocity head,” and condensation 
takes place ; aa the jet is caused to strike a micro- 
scope cover-glass placed 1 mm. away from the open- 
ing, the dust particles striking the glass 
it by virtue of the condensed water, which is * 
evaporated as the air flows away, leaving tne 
behind. , ■ . 

In the actual instrument a ribhon-shapea J 
used, 1 cm. long and O'l mm. thick, an 
efficiency of this, when used under surtanie 
ditions, has been found bo be extremely “‘S • . 

air before entering the jet is caus^ to 
a damping chamber to provide sufficient w 

The nature of the record obtained isa 
deposit of dust which can be „ijer of 

scopically or micro-chemically, and tne 


• Paper read by Dr. J. S. Owens, belote Section D 
ol the British Association, Hull, 1S22. 
tFroo.Boy.8oc.,A.Vol.l01,W^ 
i Trans. Roy. 8oc., Bdlnbnri^. Vote. 30-36. 
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dust particles counted. If sufficient air is drawn 
through the instrument a thick deposit of dust will 
^ obtained, and if during the process the damping 
hainber is slightly warmed, excess water will be 
condensed and this dust deposit will be washed by 
the condensed water, with the result that on the 
record itself dried-up stream beds will be found 
flowing out laterally. In these streams crystals of 
the soluble salts contained by the dust are to he 
found. The dust particles are counted by means 
of a net-ruled micrometer eye-piece with millimetre 
squares, and by the use of this a few strips across 
the linear record may be counted and an average 
obtained which, multiplied by a factor depending 
upon the len^h of the record and the volume of air 
taken, will give the number of particles per c.c. 

Nature of Dust Obtained froh the Air. 

Size . — ’Most of the records taken to date have 
been in London, but a fair number have also been 
obtained in country districts and at sea. It has 
been found that the particles composing a smoke 
fog in London are curiously uniform in size and 
rarely exceed 1 micron in diameter, the average 
size being about half a micron. 

Shape . — The particles vary in shape, and are 
usually irregular but with somewhat rounded out- 
lines. 

Composition , — It is somewhat difficult to ascer- 
tain the true composition of this suspended dust, 
but certain means are available such as crystallo- 
graphic and mioro^bemical methods. The sus- 
pended matter in London air can be definitely stated 
to consist mainly of soot. It has been possible, for 
examples, to volatilise from a record quite a rccog- 
niaable quantity of tar. From the presence of 
sulphur in coal and coke smoke one would expect 
to find crystals of sulphates in the air of cities, and 
this has been found to be the case. 

In country districts the dust obtained by means 
of this instrument is quite unexpectedly large m 
quantity under certain conditions; notably during 
the bluish haze which is often found over prac- 
tically the whole of England with certain types of 
weather. This impurity Is doubtless derived from 
cities. It is black in colour, contains some soluble 
salts, and is very finely divided, the size of the 
particles averaging about half a micron in diameter. 
The existen<* of a haze overlying a country is not, 
however, a proof of the presence of smoke, as I 
have found a similar haze at sea when nothing could 
he obtained from the air but crystals, presumably of 
sulphates. Again, a record taken in Algarve, in 
t^he south of Portugal, last March showed that a 
haze which existed at the time was composed prac- 
^utirely of common salt. 

The nature of the dust suspended in the air is 
oi considerable importance from many points of 
R haze consisting of salt crystals it is 
obvious that there would be a marked tendency to 
og with a smaller increase of humidity of the air 
^ an would otherwise be required ; due, for example, 
,? fall of temperature. Doubtl^s in many cases 
® presence of such crystals suspended in the air is 
ruitful cause of fogs. The dust, however, which 
®^fir the country in England is quite 
Ib is mainly insoluble in water and the 
Thi crystaRine salts contained is very small, 

-an* f 1 interferes with visibility, and one 
lo feeling that it is not conducive to health 

cathe air containing several thousand insoluble 


particles per c.c., as is often the case during a com- 
paratively light haze. 

MicTOchemicdl Examination . — The attempt to 
produce crystals from the records, as already indi- 
cated, is one of the means available for examina- 
tion; the crystals can then be examined micro- 
scopically for shape, and under polarised light; 
they can also be examined chemically by using 
minute quantities of reagents, but the excessively 
small size of the crystals, even when obtained, 
makes their recognition somewhat difficult, for the 
crystals rarely exceed a few microns in length and 
there is also the tendency to form imperfect and 
skeletal crystals. Records taken on cover-glasses 
treated with dilute solutions of an indicator, such 
as methyl orange, show that the dust is sometimes 
acid and sometimes alkaline. 

Practical Bearings . — The importance of dust in 
the air from the standpoint of public health is well 
recognised, and to fix permissible standards of dust 
pollution it is essential to have a means of measur- 
ing it and of obtaining samples for examination. 
Again, in the study of visibility and factors affect- 
ing it, there appears to be little donbt that the 
presence of suspended impurity, other than water 
in the air, has a profound effect, and is, indeed, the 
governing factor. The whole question of visibility 
and its measurement is one requiring careful in- 
vestigation since the present methods of measure- 
ment are very crude. There is little doubt that 
parallel measurements of visibility and dust pollu- 
tion would show a definite relation between them, 
as, indeed, I have demonstrated.* 

Another practical use for this instrument is in 
the testing of air-purifying plant. There are many 
forms of so-called air-purifying plants but few of 
them produce anything like the effect intended or 
claimed, and the methods adopted for examining 
their efficiency have been so unreliable as to be of 
■little use. It is now possible, however, by the 
aid of this instrument, to state what is the 
percentage efficiency of an air-purifying plant; 
to say, for example, out of every 100 particles of 
dust in the air entering the plant how many pene- 
trate through. 

There is, again, a bearing upon the question of 
condensation of water from the air. It has long 
been held by some authorities that the initial stages 
of condensation take place round hygroscopic nuclei 
composed of soluble salts or even of sulphuric 
anhydride, and that the haze which we often see 
in the mornings, and which has already been 
referred to, consists of minute drops of water con- 
densed round such nuclei. This is a question of fact 
rather than one of theory, and given a sufficient 
number of hygroscopic nuclei in the air there is 
no doubt condensation would initially occur upon 
them. The question is, however, are there a suffi- 
cient number present, and does the haze referred 
to consist of liquid? I think this question can now 
be answered fairly definitely : in some cases there 
are quite sufficient hygroscopic nuclei present and 
iew or no solid dust particles, in others the reverse 
holds good, and the suspended matter consists 
mainly of insoluble dust. By the use of the 
instrument referred to, I have demonstrated that 
the haze over the country in England during a fine 
summer's day consists of insoluble dust and not 
liquid. 

♦rioc. Ecy. Soc., A. Vo). lOl, 1922. 
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Electrical State . — There is a method of examin- 
ing the electrical condition of dust suspended in 
the air which has been adopted by Millikan and 
others by which the suspended particles are 
examined microscopically while in the field between 
two charged electrodes, one positive and the other 
negative. In such a field the dust particles sort 
themselves out, the positively charged moving 
towards the negative, and the negatively charged 
towards the positive electrode, neutral particles 
being unaffected. Tobacco smoke examined in^this 
way shows a mixture of positively and negatively 
charged particles with some which are neutral. 

In order to examine this effect a simple apparatus 
has been devised which consists of a vulcanite cell, 
2 or 3 mm. deep and about 1 cm. in diameter, which 
contains two insulated electrodes connected to 
terminals on- the outside. The cell can he placed 
upon a microscope slide and closed above by 
a cover-glass. Such a cell illuminated by the dark- 
ground method, and examined under a compara- 
tively low power, say a I in. objective and xlO eye- 
piece, shows the particles of tobacco smoke s\is- 
pended in the air between the electrodes, each 
particle in rapid Brownian movement. By charg- 
ing the electrodes the movements of the particles 
can be examined. The cell is illustrated in Fig. I, 
and it is hoped that by its use it may be possible to 
ascertain the electrical condition of London fog 


last. This is of great importance in the present 
connexion and reads as follows: — “A peculiar 
phenomenon which has spread over the 
Carribbean from Barbados to St. Kitts, and extend- 
ing south almost to Detnerara, has been the pre, 
valence of a low-hanging mist which has shut off 
the horizon. For some time the idea prevailed 
that it was dust duo to volcanic eruption, but this 
was removed by the reports from vessels arriving 
and from advices, from the neighbouring islands. 
Captains trading in these waters for years state 
that they have never before experienced such con- 
tinued low visibility at this time of the year. Ko 
scientific explanation of the phenomenon has yet 
been offered.” 

Dust from space outside our atmosphere would 
naturally be drawn towards the earth when it came 
within the sphere of the earth’s attraction, and 
there is little doubt that some, at least, of our dust 
comes from this source. There is again the pro- 
jection of dust particles from the sun under the 
action of light which may also account for some of 
the dust in our atmosphere. The latter source has 
been dealt with by Fleming* and others. 

In this connexion the presence of spherical 
particles mixed with the ordinary irregular dust 
particles is suggestive, and although a small pro- 
portion of such particles is nearly always found ia 
the dust records, sometimes the proportion rises 


particles. 



Fio. 1 


SotiKCEB or Dust 

The common sources of dust are the smoke from 
imperfect combustion and dust blown up from the 
ground. There are other sources whose importance 
has not yet been ascertained ; the most probable seem 
to be volcanic, cosmic, and sOlar. It is well known 
that the finer particles of dust ejected during vol- 
canic eruptions may remain in suspension in the air 
for many months; again, the arrival of dust from 
outside the earth’s atmosphere, either of cosmic or 
solar origin, would tend to bring about a concen- 
tration in the lower strata of the air, since the rate 
of settlement of such particles through the air 
would be continually reduced owing to the increas- 
ing density of the air near the earth. An iMtract 
from the Barbados Advocate of May 23, 1922, wm 
referred to in the Meteorolooical Magazine of July 


considerably, so that a very large percentage of 
the dust particles found consists of apparently 
perfect spheres, usually transparent and varying 
in diameter from I’S p downwards. For example, 
early in March last the proportion of such spheres 
commenced to increase and towards the end of the 
month reached something like 60 per cent, of the 
dust particles in London air. The number of these 
and their distribution were investigated by Mr, 
G. M. Watson, the Advisory Committee’s rcseartli 
chemist, and the result of this investigation is 
given below : — 

'The presence of an unusually large proportion 
of spherical particles in the dust of the atiuosphece 
was first noticed on March 16, 1922, when, from 
a record taken with the jet instrument in IVsst. 
minster, it was found that quite 50 per cent, oi 
the particles was spherical. Many were apparently 
colourless and transparent, similar in appearance 
to air bubbles in a liquid, and as much as I S a in 
diameter, i.e., three times as largo as normal log 


particles. , . 

The presence of large spheres is not unusual s nee 
they are produced during combustion I" 
types of industrial furnaces, but never before na 
such numbers been found. In an 
carried out in the neighbourhe^ 

90 black spheres per c.c., together with 77W sma ^ 
particlcB, were detected, the diameters of t e p 
ranging from 0‘75 to a*. . x c frnni 

On another occasion 64 spheres, of diame r ^ 
0-75 to 1-5, with 3800 particles J,, 

diameter of O'S p were found per c.c. 1 heso 
however, were obtained near a chimney 
spheres were constantly emitted, an 
particles were opaque and black. ,,-r,ecte(i i” 


paruicies were opaque „,--pcte(l w 

A local source of the spheres was ji9 

Westminster, hut records taken on Marcn 
in Surrey, 12 miles from 2 O 

uVnanrwilitv Records taken on Marcn zv, 


•Jour. Boy. 80 c. Arts, Vo!. LXX, No. 8604. 





Kazt> of Salt Crystats, 
Algarvp. Portugal. 
MHmilflf'atiori — ino<> fUan>«‘Wrs. 


Kccord oi London fog, taken ou :=iimclay, Xovemher 27, 1S21, 
^how5ne the squares !n eye-iiieee used for counting particle*. 
Maifnificatioii — a['j.>r'>ximately 2o0 diameters. 



brought across the. North 
showing crystals and smoke oar 


Sea from the 

1 ,v ir . -->» «**'* ».«». tides. Record 

‘ m Kaai Coast of Ifoifolk, August 19, 1921. Kach milli- 
lecre of linear record contidiw dust from 1000 c.c, of air. 
Magnification- -lOOO diameters. 


Dust from London air showing i-phericnl particles — Sunday. 
March 26, 1922. Wind from Kach millimetre of linear 
record contAiua dust from 5 c.c. of air. 

Magnification — 2(XW diameters. 
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of London showed the same phenomenon, 

”.} en the wind was from the North. The investiga- 
^oa therefore continued, records were taken 
^ der conditions as varied as possible, and many 
uack records were re-examined with a view to 
scertaining:— (1) Nature of the spheres; (2) first 
ccurrence in abnormal quantities; and (3) sub- 
“ uent distribution. 

appearance of Particles . — Every examination 
as carried out under a 1/12 in. oil-immersion 
biective, a magnification of at least 1200 diameters 
being essential. Whereas the majority of the 
Darticles seem sollid and opaque, the larger ones 
appeared as black circles, each with a bri^t spot 
ill the centre. The width of the bounding rim could 
be altered and the bri^t centre moved slightly 
froni side to side by varying the illumination. The 
smaller the particles, the smaller were the bright 
centres, and at a diameter of 0*75 p the spots dis- 
iippeared and the particles appeared entirely black. 
Occasionally reddish brown spheres were found. 

The term “transparent sphere ” will be here re- 
served for the particles large enough to show a 
bvjirht spot in the centre, although the small black 
Spheres may he made of the same material. 

When an object, such as a pencil, was interposed 
between the source of illumination and the micro- 
scope-condenaer, each transparent particle behaved 
as a lens, producing a sharp, recognisable image of 
the cbject. For instance, it was easy to distingubh 
hetveon the square and pointed end of a pencil by 
esaniining the images produced in spheres of 1*5 u 
diameter. Images of the thin supports of a stop in 
t!ie carrier of the condenser were perfectly definite, 
jilxmt half a micron above the spheres, showing that 
they were composed of a transparent glassy material 
aud their appearance was not a spurious effect due 
TO diffraction. The dust was mounted dry; thus 
bubbles were impossible. 

When mounted in xylol, Canada balsam, cedar- 
wood oil, or water, the transparent spheres altered 
in appearance hut did not dissolve. This was estab- 
lished. by focussing upon a particle and allowing the 
liquid to flow under the cover-slip until the sphere 
Tvns immersed. The spheres then appeared less con- 
spicuous and the bright centres became smaller. 
From the movements of the boundary, when focus- 
>nig on a sphere mounted in balsam, it was con- 
huded that the refractive index of the material was 
dightly less than that of Canada balsam — 1'54. The 
particles were not hygroscopic. After being kept 
for some weeks several records became covered with 
hops of moisture, but there was no tendency for 
them to form round the spheres more than on other 
Pitns of the cover slip. Occasionally spheres were 
onveloped in the drops, but they remained undis- 
solved. The spheres had no effect whatever on 
polarised light, and mounted in blue glycerin jelly 
showed no tendency to take up the stain. The 
of heat was never attempted, as this was im- 
possible under the microscope. 

Q’lantitatively the problem was much more diffi- 
cult and the results can be taken only as a rough 
for the following reason: — No distinction is 
possible between transparent spheres and black 
eres, the one passing into the other at a 
lameter depending somewhat upon the illumina- 
on, thus introducing a personal element. More- 
there is a limit to the resolution of the 
Part°T°^*’ &^*d below a diameter of 0*3 p, every 
^cle appears spherical — a spurious effect due 


to diffraction. Thus, if true spheres and irr^ular 
particles were present together, distinction would 
depend entirely upon the size of the irregular 
particles. In general, spheres classed as trans- 
parent were of a diameter of 0*9 ft or over. In 
estimating the number of black spheres, all par- 
ticles above the limit of resolution which were 
obviously spherical and not large enough to appear 
transparent were counted. 

The type of result will be best illustrated by a 
particular case. On April 5 last, at 4.30 p.m. : — 


Total fimnber of particles per c.c. 

Number of transparent spheres definitely 
greater than 0-9 ft. 

Number c4 spheres greater than 0-75 

but not all transparent 

Very many spheres 

Few small particles, estimated as 10% 
below limit of resolutloD. AU above 
limit appeared spherical. Therefore 90% 
called s^eres. 


2,400 

26 per c.e. 


50 per c.c. 

1-2 fL. diams. 


Pesults . — Table I shows some typical results 
selected after examination of a large number of 
records. 

Table I 




Total 

No. 

Per- 

Esti- 




No. of 

of 

centage mated 



Time 

par- 

trans- 

of 

% of 

Place of 


(sammer 

ticles 

parent trans- 

all 

observation 

Date 

time) 

per c.c. 

par- 

parent 

spheres 


(1922) 



tlciea spheres 






per 







c.c. 




Mar. 18 

Afternoon 

1200 

66 

5-5 

100 

Cheam, SurrT 

„ 20 

1 p.m. 

17,200 

410 

2-38 


Westminster 

.. 20 

4.^ p.m. 

8,450 

212 

2-60 



„ 26 

1.45 a.m. 

5,200 

106 

2*23 

50 

Bloomsbnry 

.. 27 

12.45 p.m. 

6,100 

80 

1-57 

50 

S. Kensington 

April 1 

10.10 p.m. 

4,500 

63 

1>18 

50 

9. Kensington 

.. 5 

8.45 p.m. 14.100 

169 

MS 


Westminster 


4.30 p.m. 

2,400 

28 

1*08 

40 

8. Kensington 

,» 0 

12.30 p.m. 

9,440 

148 

1-54 

50 

Bloomsbory 

„ 17 

4.30 p.m. 

1,960 

10 

0-51 

50 

1 

•< 

29 

6.30 p.m. 

6,120 

60 

0-13 

100 

S. Kensington 

May 3 

6.80 p.m. 

8,580 

0 

0 

20 

Westminster 

.. « 

5.30 p.m. 

2,580 

40 

1-55 

90 

S. Kensington 

» 0 

12.16 p.m. 

2,610 

28 

0*99 

60 


„ 25 

4 p.m. 

3,480 

0 

0 

10 

M 


The only definite conclusion which can be formed 
is that about March 4 there appeared in the air 
some abnormal particles, reaching a maximum 
about March 18, followed by a ^ow return to the 
normal. The spheres were not confined to one 
district and therefore, presumably, the source was 
not local, yet there was apparently a distinct varia- 
tion with the smoke content of the air. If the 
source were extra-terrestrial the number of spheres 
might be expected to be independent of other par- 
ticles, which is clearly not the case. 

On consecutive days, at corresponding hours, 
there are great variations in the smoke content of 
the air of cities. This does not imply that on one 
day more smoke is produced than on the other, but 
that on some days meteorological conditions do not 
permit of its removal. If the conditions which 
prevent smoke from rising would also tend to bring 
down any impurity from the upper air due to a 
distant source, this might account for the relation- 
ship between the spheres and smoke particles above 
indicated. 

Attempts to correlate the number of spheres with 
other particles were made on May 8, 9, and 11, 
when series of records were taken at the same place 
throughout the day. The results were not con- 
clusive, since the spheres were not sufiffciently 
numerous to give a reliable indication, hut there 
was no evidence of any definite relation to the 
number of other particles. In 10 cases out of 11 the 
number of transparent particles per cubic centi- 
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metre was 13, whereas the total number of par- 
ticles per c.c. varied from I860 to 5750. 

Fig. 2 shows the daily percentage of transparent 
spheres, and if the spheres and smoke particles had 
the same origin we should exjiect the percentage to 
remain fairly constant, whereas it varies con- 
siderably. 


(6) Formation of globules of carbohydrates I 

radio-activity has been described.* This would ^ 
explain the increase in March and the variat?*^* 
with smoke content of the air. 

(7) Cosmic dust. This is a likely explanati 
but does not account for variation with smolr^ 
content. If the whole of the upper air were 


Variation of Transparent Spherical Dust Particles fn Air 



Ortwin, — Some of the possible explanations of 
spherical particles in the air are as follows: — 

(1) Micrococci; (2) spores of fungi, or pollen grains; 
(3) drops of oil or of solutions; (4) furnace ash; 

(5) bits of crystal too smaill to show definite shape ; 

(6) organic matter synthesised from CO, and H,0 
by radio-activity ; (7) cosmic or solar dust ; and 

(8) volcanic dust. 

Considering each of the above separately, we may 
dismiss most of them as unlikely in the present case. 

(1) Micrococci should show more uniformity of 
size than the spheres noted. They should pre- 
sumably be independent of, or vary inversely with, 
the smoke content of the air, and should be capable 
of staining. The presence of microoooci could not 
explain the sudden increase of numbers in March 
and subsequent decrease. Micrococci are also of 
large diameter. 

(2) Spores are rarely less than 12 and pollen 
grains than 26 /i in diameter. The particles noted 
never exceeded 2 fi. Spores are capable of being 
stained and would not account for the increase in 
March. 

(3) Drops of oil or solutions would be soluble in 
xyiol or water. 

(4) Industrial furnace smoke would not produce 
large variations in the percentage of spheres on 
different days and gives no explanation of their 
comparative absence before March 4. 

(5) Crystals below a critical size are spherical in 
shape and these spheres may be minute crystals of 
insoluble matter. But they have no effect upon 
polarised light and show no tendency to grow 
together. Further, this will not explain the 
increase in March. 


of spheres they should be detected all over the 
world. This was not noted. Records taken in 
Portugal in April contained no spheres. 

(8) Volcanic dust is the most probable source. 
This is known to travel great distances (compare 
Krakatoa, 1883), and for some time before March 
there was great volcanic activity in Europe. Par- 
ticles of material thrown molten into the air would 
assume a spherical shape and cooling quickly would 
remain structureless. 

In verification of the volcanic dust theory, a 


sample of the finest dust collected at Krakatoa after 
the eruption of 1883 was examined. 

Only the larger particles which had settled near 
Iho volcano were available and so a comparison 
with the miiiuto spheres obtained in the jet- 
apparatus records was hardly correct, though in- 
formation which may throw light upon the nature 
of the material of the spheres was obtained. >early 
all the particles consisted of thin flakes of colourl^s, 
glassy material with a finely pitted surface, broken 
into irregular angular pieces. The appearance 
suggested fragments of thin-walled bubbles blov'n in 
molten glass. The size of the pieces ranged up ° 
18 microns, the average being about 12. ® 

were smaller than 3 but there were soUie 
of diameter 1'2 /i, identical in appearance wi 
unknown atmospheric dust. There were also a 
perfect spheres with smooth surface of abou 
diameter, some appearing reddish-brown m ^ 

When mounted in Canada balsam the 
irregular particles disappeared, the 
being the same as that of balsam. Their po 


• BmiBon Glew, Nature, Juno 8, 1922, 714. 
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coald then be dutingnuhed by the fact that many 
of the marks on the snifar^es were really adhering 
particles, which in balsam stood out as black spheres 
op to 1'2 diameter. These were not air bubbles 
jn the balsam, as they were quite different in 
appearance. Occasionally black spheres up to 3"5 n 
iiameter, made more obvious by the disappearance 
of the irregular pieces, were also seen, affording 
support to the theory that the particles described 
above were of volcanic origin. 

The photographs given illustrate aome of the 
records obtained by the instrument referred to. 

The following are typical counts of recent records 
which afford comparison of the state of the air in 
different Jocalities : — 

Tabu II 




Time 

Ho. of 
smoke 


Date, 

1922 

PUce 

(summer 

Ume) 

particles 
per C.C. 

Remarks 

Sat , Sept. 2 

Holme, Nor- 
folk 

12 noon 

152 

Country air, no 
chinmeyB oear 

luca, „ 5 

Biigbian 

12.10 p.m. 

1.330 

Wind NE'N. 

Iliur. „ 7 

Hull, nnr Tie* 
torU Pier 

7.30 a.in. 

4,830 

Thick water fog 

Frl. „ 8 

Do. 

7.16 a.m. 

8,100 

Wind NETT. 
Smoke haze 

Sun. M 10 

Do. 

6.30 p.m. 

3,080 

Wind NE'H, 
Air obviously 
cleara^ 

Mon., „ 11 

Do. 

7.30 A.m. 

13,800 

Wind W. Thick 
smoke haze 

), .. 11 

Outride Spurn 
Point 

4.30 p.m. 

140 

Haze visible 
over land 


SOCIETY OF CHEMICAL 
INDUSTRY 


ANNUAL DINNER IN LONDON 


This year’s annual autumn dinner of the Society 
was held in the Ckinnaught Rooms, London, on 
October 13, Dr. E. F. Armstrong, F.R.S., Presi- 
dent, in the chair. Among tbo guests were Mr. 
Boscoe Brunner, the Rev, E. C. Pearce, D.D. (Vice- 
Chancellor, Cambridge University) ; Mr. Robert 
Hicks (Master of the Salters’ Company) ; Mr. Chas. 
T. Heycock (Prime Warden of the Goldsmiths’ Com- 
pany); the Hon, W. Hulme Lever; Sir R. Waley 
Cohen ; Mr. Max Muepratt (CJhairman of tho Asso- 
ciation of British C^mmical Manufacturers) ; Dr. 
H. S. Hele-Shaw (President of the Institution of 
Mechanical Engineers); Mr. A. (Jhaston Chapman 
(^President of the Institute of Chemistry); Mr. P. 
A. Ellis Richards (President of the Society of Public 
; Mr. A. Gordon Craig (Chairman of the 
Uiemical Industry Club); Dr. T. M. Legge (Chief 
Medical Inspector to the Home Office); and Mr. 

H. Gillick, the designer of the Messel Memorial 
Medal. 


Proposing the toast of “ The Society of Chemical 
ndustry," Mr. Roscoe Bmniier said that although 
have selected a more distinguished person 
^ an hiniself to propose this toast, they could not 
fa^^i ^ raore appropriate one because his 

j business connexions with the Society 

its very commencement. Mr. Ludwig 
father’s partner, was chairman of the 
. , ®^ting which started the Society, and his 
orJi? Henry Rosooe, was the Society’s first 
^f®®i<lentally, Henry Roscoe had had 
had L ^ about Hie tonnage of salt which 
decomposed during his first year of office 


by the Leblanc process, and it was noteworthy that 
the toMage of soda produced in that year was 
quailed in ten days during the palmi^ days of 
the ammonia-soda process. That showed how the 
^rW had progressed. He ventured to say that the 
^lety of Chemical Industry since its foundation 
fa^ done more to raise the status of the chemist 
t^han any other agency. He could claim to have 
been connoted with the chemical industry since 
1874, and in those days the elder members of the 
Society would remember that a chemist who had 
not been educated somewhere on tho Continent was 
not considered worth his salt ; but we had progressed 
very far since then. The scientific education in this 
country was certainly better than tho scientific 
education in any other country in the world. Even 
Oxford now had a very brilliant scientific school, 
and speaking in the presence of so distinguished a 
member of the University of Cambridge as its Vice- 
Chancellor, he even ventured to say that Oxford had 
a reputation as a school of chemistry second to none 
in the whole world. He hoped that the Society 
would continue to press for the better standing of 
the chemist. In his opinion it was improper that 
the scientific man who had studied chemistry should 
be classed with the pharmacist, and he hoped that 
the Society would take such steps as were possible 
to give the chemist that standing in the world to 
whmh, in the opinion of those qualified to judge, 
he was entitled. What steps the Society could take 
to that end he confessed he did not know. He 
wished long life and prosperity to the Society of 
Chemical Industry. 

pr. H. 8. Hele-Shaw supported the toast and 
said that be felt quite at home in a gathering of 
chemists because of the close relationship between 
the work of the chemist and the engineer. He was, 
moreover, happy to be in the company of the eons 
of two men who bad done so much for chemistry and 
engineering. The late Sir John Brunner was one 
of the greatest friends of all professors and a 
generous host. When they wanted advice, assist- 
ance, and sometimes pecuniary assistance, they 
knew where to go and never came away empty. 
Mr. Max Muepratt, who was present, was also the 
son of a man who had always assisted the universi- 
ties. The objects of the Society of Chemical Industry 
and the Institution of Mechanical Ehigineers were 
identical in their respective industries, and every- 
one knew how the chemists and engineers had come 
together and were jointly responsible in aiding, 
backing up and making a success of the noble efforts 
of the fighting line during the war. It was 
admitted that tho engineers and the chemists did 
not fail when the crisis came. All these things 
made him, as an engineer, feel at home in a gather- 
ing such as this. The chemist of to-day was not 
the chemist of the old days. Times had changed. 
The picture of the old chemist was that of a 
venerable man with a long beard reaching to the 
ground, a man who worked in a very dark and 
myeterious place, with, perhaps, a long tall hat, 
something like a fool’s cap, on his head, with various 
retorts and furnaces all around him. That old idea 
of a chemist, like the old idea of an engineer, had 
passed away. The chemical works of to-day had its 
furnaces and retorts, but there was a great develop- 
ment of engineering appliances in tlra chemical 
works of to-day, and it was this which constituted 
a great bond of union between the chemist and the 
engineer. Engineers and chemists must co-operate, 
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for it was co-operation which formed the strongest 
bond of union between men. In another respect 
the Society of Chemical Industry and the Institu- 
tion of Mechanical Engineers had an interest in 
common, and that was they both issued Journals. 
The ably-edited Journal of the Society of Chemical 
Industry gave the latest information of what 
was going on all over the world, just as the 
Journal of the Institution of Mechanical Engineers 
tried to do. The Institution of Mechanical 
Engineers had just celebrated its 75th anniversary 
and had a memhership of 10,000. The Society of 
Chemical Industry was in its 40th year and had a 
membership of about 6000, a figure which the 
Institution of Mechanical Engineers reached ten 
years ago. He hoped that in another ten years the 
Society would have a membership equal to that of 
the Institution of Mechanical Engineers and that 
it would continue to progress and flourish. 

The President (Dr. E. P. Armstrong), replying to 
the toast, said that in the old days chemietry was a 
very formal science i chemists were very formal 
people and they used to have very formal dinners 
and sit at long tables. Everything now had changed. 
Formality had gone by the board and ladies now 
appeared at their functions. It was, indeed, the 
desire of the Society that the proceedings slionld be 
as informal as possible and that enjoyment should 
be general. If we endeavoured to take a broad 
view of the present as compared with the past, it 
was instructive to cast our eyes right back to 
ancient Egypt, to ancient Greece, and to the 
wonderful Roman Empire, and to reflect in what 
way we differed from the men and women of those 
times. Had we progressed in Artf He thought 
the answer was No. Had we progressed in Litera- 
ture? The answer was No. Had we progressed in 
Government, whether State or Imperial? Had we 
progressed or were our methods not founded on 
those of the ancient Empires? Why was this age 
different? Was it not because of mechanics and 
mechanical inventions ? This was a mechanical age 
and all the changes which had taken place were duo 
to the brains of man evolving mechanical aids for 
his well-being. The theme which he wished to 
elaborate for a moment was that whilst we used the 
term “ mechanical ” and thought of the mechanical 
inventions, was it not the chemist who had made 
these discoveries and the engineer had taken the 
credit? Ought not it to be asserted at meeting 
such as this that engineering was but the handmaid 
of chemistry, and that the engineer was but the 
kindly gentleman who carried out in the world the 
ideas which the chemist had conceived in the labora- 
tory? What they wanted to drive homo was that 
the engineer — who he believed originally was a 
Scotsman — was a very canny man. They had jiwt 
been told that 35 years before the chemiste, the 
engineers got together and formed a society, and the 
moral they had to learn was that the engineers got 
together and as a consequence of that they had got 
the ear of the public and the credit, and well they 
deserved it, because surely the priao was to the 
swift. Chemists did not seem to have been swift 
enou^. Take the social services which were so 
essential to the public. In the case of the water 
supply of the great City of London, which was the 
outstanding name? He believed it was the name 
of Sir Edward Frankland. But who really got the 
credit for the water supply of the_ City of 
London? It was one or other their friends 


the engineers. The same thing applied to sewage, 
it was the chemist who had made the discoveries 
which had rendered it possible to live in on, 
great cities, but it was the engineer who haj 
reaped the reward both materially and in 
shape of knighthoods and the like. There wj, 
something about the chemist which was hard tr 
define. Chemists seemed to suffer from an excesi 
of modesty, and if they were to reach that standanj 
of excellence and to have that weight in the counselj 
of the nation they deserved, something must h 
done to put this state of things right, and the onl, 
advice ho could give them that evening was advici 
based on the words of the President of the Institn 
tkm of Mechanical Engineers, via., to keep oi 
getting together. The chemists in the iSociety o 
Chemical Industry numbered only some 5060; k 
them get together and become 10,000 in a very shot 
time. 

Passing to another theme, the President eaidtha 
the Society was unique in that its activities wer 
world-wide. It had Sections not only throughou 
the British Empire, but even firmly planted in th 
very heart of the United States. Two President 
had been citizens of the United States, and h 
wished to emphasise the importance both to tb 
welfare of Anglo-Saxon chemistry and also to tb 
welfare of civilisation, that British and Americar 


should stand together firmly at the present junctun 
If any of them had sufficient leisure to reflect upo 
the future of civilisation they could not help bavin 
a fear for its future at the present time. T1 
world was upset. The East was in a fermei 
and in the Bolshevik Great Britain had tl 
greatest enemy she ever had in her history, i 
the present time we alone stood in the breai 
between Bolshevism and the wreck of all that ws 
hold dear. It was a great pity that America did 
not understand that fact and had not yet come to 
our assistauc©. If any of them had the advantage 
of going to America they would realise that irbat 
was called America was not America. America to 
controlled politically hy the inhabitants of what 
was known as the Middle West, and those people 
lived so far from the sea that they did not under- 
stand the problems of Europe. Some of the en- 
lightened men in America, and particular^ 
enlightened chemists, realised the danger, but a> 
chemists we must make our brother chemists m 
America alive to the fact that the situation menac- 
ing civilisation is a grave one. We must 
as chemists and develop an Anglo-Saxoii chemis ■ 
The first steps in that direction had already be 
taken, for the Society of Chemical ■ 

almost a pioneer and unique in haviiig an Am 
Section; he felt that a message should p 
across the seas on the occasion of a 
this to tdl our American friends that ther w ^ 
duties bigger than national duties, ;jt’s 

to civilisation. The time had come when ch m 
must hang together if they were to go forwaru, 
they must put the interests of their P 
before themselves. He wished to thank 
Brunner and Dr. Hele-Shaw for the 
they had said about the Society, and to * P .jrt 
hope that the chemists could rely upon 
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tie “t the next annual 

"'The'lie^- (Vice-Chancellor, Cam- 

1 , -Me University), who replied, said that althongh, 

Roscoe Brunner had said, Oxford University 

have a school of chemistry second to none, 
f Mtieed that the Society was not going to Oxford 
f its next annual meeting. Speaking of the 
nlied chemist and the pure chemist, he said that 
Cambridge they had a very great respect for the 
"ulied chemist, because he had done a great deal 
f r the University and was going to do much more 
< it Some of them might know that the oil firms 
Tittle time ago gave the University 200,000 guineas 
Lasse they realised what pure chemistry in Cam- 
Sge was doing for them. The University very 
much appreciated the action of the oil firms, and 
wished that other firms would do the same because 
they were all very poor in Cambridge. That was 
really no laughing matter because the salaries for 
which people who were worth very much more were 
working in Cambridge would surprise those present 
if he were to mention them. That, however, was 
rather a domestic matter ; on behalf of the visitors, 
lie wished to say that if the Society enjoyed itself 
in Cambridge at its next annaal meeting as much 
as he had enjoyed himself — and he was sure the 
other visitors, too— at that dinner, the University 
would be more than repaid. 

NEWS FROM THE SECTIONS 
BRISTOL 

On October 13 the first session of the Bristol Sec- 
tion— which does not now include South Wales — 
waa inaugurated hy an address from the President, 
Dr. E. F. Armstrong. Mr. C. J. Waterfall, the 
chairman of the Section, presided over an audience 
of 111 members gnd guests, the latter including a 
large number of students of the Chemical Depart- 
ment of Bristol University. Dr. J. P. Longstaff 
was also present. At the close of the address votes 
of thanks to Dr. Armstrong were moved by Prof. F. 
Francis, on behalf of the students, and by Dr. T. H. 
Butler, seconded by Dr. F. AV. Rixon, on behalf of 
the members of the Section. 

Dr. Armstrong, who chose as bis subject ** The 
Importance of the Chemist to the Nation,” first 
epoke of the great services rendered by cbemiste 
during the war, and said that it was the duty of the 
Society and possibly of the Institute of Chemistry 
to Bee that such a shortage of chemical munitions 
which was then experienced would never occur 
again. The man-in-the-street did not fully realise 
the value of those services, and he was sure that the 
daily Press did not, for from time to time it made 
announoements of great discoveries which either 
were erroneous or had been made many years before, 
^he ignorance of the public was due mainly to the 
‘gMrance of the Press, and the chemist was respon- 
sible for the latter. The chemist waa far too modest 
and had allowed others, e.g., the engineer, to take 
he credit that was due to him. Prof. Hinchley had 
said that the success of our chemical industry de- 
PMded upon our progress in engineering, but he 
. speaker) would say the success of our engineer- 
'^S industry depended upon our progress in 
That was well illustrated hy the history 
of it development of high-speed steel ; the credit 
™e achievement had gone to the engineer. Most 


applied sciences were really applied chemistry ; and 
the chemist’s work had laid many of the foamdations 
of human progress. As illustrations might he cited 
the solution of problems connected with sewage dis- 
posal and other public utility services, therapeutics, 
the discovery and manufactnre of antiseptics, food- 
supply, and BO on. How came it that the chemist’s 
work was unknown or imperfectly understood ? In 
the first place, the youth of the country was brought 
up largely on obsolete educational methods. Almost 
everyone poeed as an expert on education, and hence 
that subject had been a great battlefield for would- 
be reformers; and the more wonld-be reformers the 
smaller the progress. 'There had been some advance 
in the teaching of science, hut the urgent need was 
to stimulate the pupil’s interests and activities in 
such a way that he learnt withont conscious effort 
things really worth knowing, and not merely such 
things as the names and deeds of professional 
cricketers and football-players 1 By teaching science 
in that way, the public would learn to appreciate 
it and there would be an end to the murders of 
elementary scientific facte committed by the Press. 
.At present chemists were almost incomprehensible 
to one another; how much more so must they be to 
the man-in-the-street. They must learn to express 
themselves in clear and simple language. They had 
many advantages over the average man; in their 
first year’s training in the University, experience in 
analytical work should inculcate the habit of inqni^ 
and develop to some extent the critical faculty ; in 
the second year they should acquire the synthetic, 
the constructive, habit of thought; and in the third 
year, when they passed on to theoretical studies, 
they had a good opportunity of developing their 
reasoning faculty. Chemists had something to learn 
from the medical profession, especially in the matter 
of standing together. No profession exercised so 
much authority with so little knowledge. How did 
they do it? The explanation was that every medi- 
cal man praised every other medical man. On the 
other hand, the characteristic of the chemist was to 
condemn every other chemist. Chemists must leam 
to speak with one voice. On several occasions when 
he had taken part in a deputation to a Cabinet 
Minister on some question of importance to chemi- 
cal industry, he had learned that a day or so before 
an equally eminent deputation of chemists had 
waited upon the Minister to express diametrically 
opposite views. Unless cliemists pulled together 
tlmy would never speak with one voice and never 
exercise any real power in national affairs. Ho 
regarded the formation of any new society ^ a 
potential disaster to the community of chemists. 
There should he one, and only one Society, with sec- 
tional groupings, if necessary, hut all under the 
umbrella of a Federal Council, to which the affili- 
ated sections would send representatives. With the 
exception of organised labour, the m«t powerful 
community in the country was the brewing industry, 
and this was hccauso it spoke with one voice. ’The 
organisation of chemists in this country compar^ 
badly with that in America and Germany. Lately 
the Institute of Chemistry had opened wide its dewrs 
and was now really representative of the chemical 
profession ; and he would ask all those who could to 
support what he might terra the latest form of toI- 
lective chemical activity, viz., the Chemical In- 
dustry Club, which had the great advantage of 
being one of the few places where chemists could 
meet and converse informally. 
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Speaking to the younger ohemiste preaent. Dr. 
Armstrong pointed out the need for greater 
assertiveness on their part, particularly in regard 
to joining in discussions at meetings like the present 
one. In the past the work of leading and supportn 
ing the Sections had been left to a small minority. 

It would he a healthy sign if at an Section for a 
local c<Hamittee there were twice as many candidates 
as there were vacancies to he hlled. Then, again, 
the elder men complained sometimes of narrowness 
of outlook on the part of the juniors. Personally, 
he thought that au attempt was made to teach far 
too much in the University course. This was not 
the fault of the teacher, but of the syllabuses on 
w hich examinations were based. The result was 
that far too much time was spent in preparing for 
examinations. The ultimate test of a “ first-class ” 
man was his ability to acquire knowledge of any 
subject in which he was interested. Broadness of 
outlook should be cultivated to the fullest extent 
possible in private lifej and the future chemist 
would benefit if he would almost drop his chemistry 
as chemistry and regard it as a training in scientific 
method, which was to be applied to the broadening 
of his interests. When the University graduate 
entered the works he would find that his knowledge 
was more up-to-date than that of many with whom 
he had to work, and this advantage, among others, 
would give him driving power; the ability to speed 
up a process or any part of it was worth more than 
all the first-class honours in the world. The chemi- 
cal profession was terribly overcrowded at the 
present time, and the men who entered the Uni- 
versities during the post-war boom were now leaving 
them at a time of great industrial depression; to 
find employment was very difficult. Thee© in<m 
should remember that they had lost nothing by their 
scientific training; if they had profited by it ^ey 
would be in a position to take any job provided 
it was an honest one, i.c., one that required hard 
work and “ push.’^ Better progress could he made 
in commercial posts, for which there was much less 
competition, than in the position of junior chemist, 
which too often led to nowhere. 

SOUTH WALES 

The first meeting of this new Section was held on 
October 20, in the Technical Ck>Uege, Cardiff, Prof. 
C. M. Thompson presiding. A paper was read by 
Prof. W. J. Jones on “ The Congealing Tempera- 
tures of Essential Oils,** describing an investiga- 
tion carried out in the University College, Cardiff, 
on essential oils, and in which special attention 
was given to their purification and to the thermo- 
metry. It was shown that European oil of rue con- 
sists of a solution of methylheptylcarbinol in methyl- 
nonyl ketone; the congealing temperatures of the 
purest product, after repeated fractional crystal- 
lisation followed by distillation in rocuo, was found 
to be 12’6® C. Aniseed oil showed a maximum 
congealing temperature of 21*3® C., which is also 
the freezing-point of pure anethole. When the oils 
are at least of $3 per cent, purity, it is found that 
the percentage of impurity is directly proportional 
to the diff^enoe between the observed freezing- 
point and that of the pure oil; so that a simple 
detc^nsiiifttimi of Uie congealing temperature 
affoida an accurate method for the analysis of 
©saential oils when the required data on the pure 
mis have been obtained. Many of the required data 
are given in the paper. 


tOct. 31, 1^22 

CHEMICAL ENGINEERING GROUP 

On October 30, in the Hotel Cecil, I,ondo 
members of the Group gave a oomplimentary 
and made a presentation to Mr. H. Talbot on 
occasion of his forthcoming marriage, as an expre^ 
eion of appreciation and gratitude for the good wort 
he has done as hon. secretary of the Group. j 
Arthur Reavell, chairman of the group, presided 
and proposed Mr. Talbot’s health; other speeches 
were made by Prof. J. W. Hinchley and Messrs 
C. S. Garland, F. A. Greene, W. J. Gee, p. g' 
Rogers and E. A. AlUott. A programme of 
as well as a ** syncopated ** orchestra, contributed 
to the general enjoyment. 


MEETINGS OF OTHER SOCIETIES 

THE CERAMIC SOCIETY 

The eleventh meeting of the Refractory Materials 
Section of the Ceramic Society, held in Birmingham 
on October 3 and 4, was characterised by a full and 
varied programme. Lt.-Ool. C. W. Thomas pre. 
sided, and after a few introductory remarks from 
him the regular business commenced with a discus, 
eion on “ Bricks for Coke Ovens.” This was opened 
by Mr. A. H. Middleton’s paper, in which he 
strongly advocated the adoption of silica bricks in 
preference to the clay silica bricks now mostly used 
in this country. There seemed to he fairly general 
agreement that silica bricks would give better 
results in cases where salty coals were coked, but in 
other cases, whilst some speakers favoured the m 
of silica bricks, others considered that, baring 
regard to the different conditions here and in 
America, a satisfactory quality of the type of brick 
now used would be more suitable. 

Sir Arthur Duckham described “Some New 
Forms of Kilns ” which have been successfully used 
during the last few years. One of these consists of 
16 chambers pieced in two rows side by side. Each 
chamber has four fireholes and bags, and the firing 
is semi-gaseous with down-draught. The products 
are firebricks, burned to cone 13, and artificial 
draught is recommended. A second type of kiln 
consists of a single chamber with a central bag, 
heated by an outside producer burning coal. Tlus 
gives even heating and other satisfactory results. 
In an open tunnel-kiln, cross walls on each truck, 
registering with offsets on the kiln walls, force t c 
gases to travel zigzag, and in this way the 
of the tunnel-kiln can be reduced from, say, -iW i • 
to 130 ft. The heating is even, and coo ing is 
greatly facilitated. An annular tunnel-lnlo 
designed for burning large ^azed goods, to 
tinuity of the tunnel is broken at the unloading 
loading point, but the annular firebrick 
ing the material is continuous all round the . 
The kiln is heated by producer gas 
six separate horizontal flues plac^ Tu^^hankal 
another in the side waMs of the tunnel. 
draught is provided by fan and motor. , -pg, 
advantages of this kiln are convenience of 
elimination of trucks, even heating, anu 

of . _ . , . *1,0 qulie** 

“ The Grading of Sihea Bricks was j 

of a paper hy Messrs. P. B. Bebinson ® ijjjjajs 
Reca. The results obtained led to the 
that for a mechanically strong brick » 

emshing into fragments of high angn 
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essory; (t>) the best size for the largest pieces 
*tte brick is 6 — 7 mm., these large angular pieces 
siting strength to the brick both at high and 
« temperature ; (c) at least 40 per cent, of fine 
rtund material passing 100-mesh should be used, 
j for a dense brick addition of fine ground 
“ , ;„1 from a hall-mill must be made ; and (d) the 
ricks must be weU-burned. 

T a paper on ** The Behaviour or Fireclays, 
«nxites, etc. on Heating,” by Mr. H. S. 
fouldsworth and Prof. J. W. Cobb, the materials 
vestigated included several forms of silica and 
Inmina, red and white bauxites, kaolin, fireclays, 
d other hydrated compound of silica and 
fuminaj and the three minerals of the composition 
I Q giOj. The outstanding points are : — (a) 
Caolin clays and shales examined show 

Liatinct heat absorption at 500° — 630° C. and heat 
volution at a hi^er temperature; (i) this heat 
Ivflhtion occurs at 1060°— 1130° C. with pure 
ilamina made by calcining aluminium nitrate at 
00° C.} hut about 100° O. lower with the bauxites 
md clays } (c) most of the materials show heat 
itsorptiona below 500° C., presumably due to the 
oas of water from colloid substances; (d) the 
)henomena observed with the clays are not 
primarily dependent on the presence of silica, 
wing noticeable with alumina and with a red 
jauxite practically free from silica; («) although 
ilumina calcined at 700° C. and the bauxites and 
;lay8 showed marked heat evolution at about 
1000° C., precipitated alumina gave no sign of it. 

‘‘Some Changes Taking Place in the (Low- 
Temperature) Burning of Stourbridge Fireclays ” 
vras the title of a paper by Mr. C. E. Moore. Four 
different clays were examined, two Old Mine and 
tvo New Mine, of which analyses are given, as well 
as 7 ery numerous data concerning contraction, 
porosity, specific gravity, hygroscopicity, solubility 
:ia HCl, heating curves, and dehydration. The 
jcliief conclusions are: — (1) Three definite critical 
Tanges are to be found in Stourbridge fireclay at 
•temperatures approximating to 7(X)° C., 920° C., 
land 1030° C. ; (2) the changes take place in all 


the clays of the series and at similar temperatures 
in each; (3) the magnitude of the changes decreases 
slightly with the alumina content, particularly of 
the changes at 7(K)° C. and 900° C. The change at 
1030° C, is probably of a purely mechanical nature. 

A paper entitled “ X-Radiograni of Kaolinite, 
and the Thermal Decomposition of Clay ” was com- 
mnmcated by Prof. W. H. Bragg and Dr. J. W. 
Mellor. Prof. Bragg has recently been working on 
the structure of crystalline powders with the aid 
of X*rnTs. He has found definite crystalline struc- 
ture in kaolinite before heatiug. After heating at 
^ C. it becomes practically non-crystalline, 
showing the merest trace of crystalline material. 
Radiograms of china clay were found to agree with 
those of kaolinite. 


‘ An Examination of dRefractories by the Oxy- 
dydrogen Blowpipe,” by Mr. A. L. Curtis, relates 
^ a method for rapidly examining the properti^ 
u refractories, especially in small amounts. Coal 
or acetylene may be used instead of hydrogen, 
acetylene is difficult to control for a small 
^^piece. The refractory in powder is mixed with 
1 V ^ solution of dextrin in water. For 

' ^ Seger-oone mixture are similarly pre- 
the number of seconds required to pro- 
the desired effect is noted. A camera is used 


to record apx)earance8, microscope- and telescope- 
objectives being employed. The effect is watched on 
a screen all the time. 

The final paper was by Dr. C. H. Lees, “ On the 
Stresses in Cylindrical and Spherical Bodies due to 
Differences of Temperature Inside and Out.” 

THE CHEMICAL SOCIETY 

The first ordinary scientific meeting of the session 
1022 — 1^3 was held on October 5. The President, 
Sir James Walker, alluded to the appointment of 
Dr. M. O. Forster to the post of Director of the 
Indian Institute of Science, Bangalore, and said 
that his wise guidance of the Society's finances 
during the critical period of high expenditure had 
obviated further increase in the subscription. Prof. 
J. F. Thorpe had been appointed by the Council to 
fill the office of treasurer, and Prof. J. T. Hewitt to 
that of vice-president, each to hold office nntil the 
next annual meeting. 

Sir J. Walker made a further appeal on behalf of 
Russian men of science, and read a letter from the 
president of the Russian Physical Chemical Society 
acknowledging assistance already given. As an 
example of the difficulties with which scientific men 
in Russia had to contend, he said that it had been 
ascertained that whereas the salary of a Russian 
professor averaged an equivalent of about £3 lOs. a 
month, the cost of commodities which he had to 
purchase was approximately double their cost in 
this country. 

The following papers were read: — (1) “Cupric 
tetrammine nitrite and the corrosion of copper by 
aqueous solutions of ammonia and of ammonium 
nitrate”: H. 'Bassett and R. G. Durrant. (2) “The 
additive formation of four-membcred rings. Part I. 
The synthesis and resolution of some derivatives of 
l:3^1ia2idine” : C. K. Ingold and H. A. Piggott. 
(3) “A determination of the relative proportions of 
the isomerides in nitrotoluene or toluidine ” : W. H. 
Patterson. (4) “ Bates of reduction of nitro-groups 
by hydrogen in the presence of colloidal pahadium, 
especially of nitrotoluene isomerides ” : W. H. 
Pattersou. 

(1) Prof, Bassett has examined the action of 
ammonium nitrate on copper in presence of air, and 
found a blue product, the tetrammine nitrate 
Cu(NH,),(NO,)„ and a green one consisting mainly 
of the insoluble basic nitrate Cu(NOa)23Cu(OH)a. 
Tho small amount of nitrite which was found 
in the corrosion products results from the catalytic 
oxidation of ammonia and not from the reduction 
of nitrate, for some nitrite is. always formed when 
air and aqueous ammonia act upon copper. Pure 
cupric tetrammine nitrite Cu(NH 3 ) 4 (NOa)j as b^t 
prepared by extraction of the basic nitrite 
Cu(NO*l, 3Cu(OH)j with ammonia (0*880), It has 
not the formula Cu(NH,),(H 20 ),(NO,), given to it 
bv Peiagot (Comptes. rend., 1861, 53, 209), nor does 
it defiagrate. At 100° C. it forma the diammine 
nitrite, and at a higher temperature it decompose 
leaving a residue of copper oxide. Pure cupric 
tetrammine nitrite and nitrate are a little more 
sensitive to shock than picric acid ; a mixture of the 
two is much more sensitive. ^ « r 

A meeting was also held on October 19, when Pro*. 
H. E. Armstrong presided, and papers on valency 
and TOlarity in organic compounds were preset^ 
by Prof. T. M. l/owry, Dr. J. Kenner, and Mr. 
W. E. Garner. 
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SOCIETY OF LEATHER TRADES CHEMISTS 

A meeting of the British Section of the Society 
of Leather Trades Chemists was held in the Leather* 
sellers* Technical College, London, on October 6. 
Mr. J.R. Blockey presided over a good attendance. 

Reports were presented from some of the Analysis 
Committees, and a long discussion arose on the 
question of the determination of Insolubles in 
Tannin Analysis. Mr. D. Woodroffe sent a report 
from the Crome Leather Analysis Committee. 

The following papers were read : — (1) “ The esti- 
mation of sulphides by means of standard sine 
sulphate solution” : W. R. Atkin. (2) “The 
estimation of ammonia in lime-liquors without dis- 
tillation, and incidentally the simultaneous estima- 
tion of caustic alkalinity ** : W, R. Atkin. (3) 

“ Proposed provisional method for the analysis of 
lactic acid ” : F. C. Thompson. (4) “ Water- 
soluble matter in leather ; its estimation and 
signihcance ” : J. R. Blockey. (5) “ The sampling 
and preparation of leather for analysis ” r J. R. 
Blockey. 

Discussion followed the reading of the papers, 
the first three of which came as contributions from 
the Limeyard Control Committee, and the other 
two from the Sole-Leather Analysis Committee. 

THE PROPOSED INSTITUTE OF PAINT AND 
VARNISH TECHNOLOGISTS 

Members of the Paint and Varnish Society and 
of the Oil and Colour Chemists* Association met at 
dinner in London on October 10, and resolved 
unanimously to take steps to form an Institute of 
Paint and Varnish Technologists. Sir Ernest Benn 
presided, and among others present were Prof. 
H. E. , Armstrong, Prof. T. M. Lowry, Dr. 
F, MoUvro Perkin, Dr, R. S. Morrell, Dr. J. N. 
Friend, Dr. M. B. Blackler, Messrs. T. H. Barry, 
‘G. H. Howse, Noel Heaton, A, S. Jennings, 
J, Cruikshank Smith, H. D. Bradford, H. A. 
■Carwood, W. F. Reid, W. J. Palmer, C. Harrison, 
and C. A. Klein. 

The opinion was expressed that the formation of 
an Institute of Paint and Varnish Technologists 
would bring together two bodies which had worked 
independently since 1918. It was felt by those 
members of the Oil and Colour Chemists* Associa- 
tion who were present that the best interests of 
the industry would be served by co-operation in 
each an undertaking. The most important func- 
tion of the Institute must be to issue a live 
Journal, which would help the members to keep 
abreast of modern developments in the industry. 
Since the failure of the National Federation of 
Faint and Varnish Manufacturers to devise a 
scheme of organised investigation, it wasL hoped 
that the proposed institute would be able to 
encourage research work throughout the country 
and, if possible, to form a centre for providing 
a better knowledge of the properties of the raw 
materials in the industry, whereby goods could be 
produced more economically and of a uniform 
standard of excellence. The Institute would also 
influence the education of its future members and 
endeavour to establish some kind of professional 
status for the paint and varnish industry. It would 
afford ^mbers an opportunity of reading papers 
and would help to maintain a high standard*of 
•qualification among ito technical members. One of 


the speakers at the dinner considered that if , 
of the 250 paint manufacturers in this 
subscribed £K) a year, a good start would be ingj 
towards carrying out the proposals wliicH 
approved by those present at the dinner; 
insurance against ignorance it would be well ffort]) 
the money. , 

A provisional council of nine members of tk 
Oil and Colour Chemists* Association and nk. 
members of the Paint and Varnish Society 
elected to examine the proposed articles and 
memoranda of association as well as to consider 
the financial requirements. The report of tjjjj 
council will be submitted to the two societies, and 
if approved by them the Institute will be 
augurated. The members of the provisional council 
are: — ^Dr. J. N. Friend, Dr. R. S. Morrell, Cj 
H. H. Morgan, Messrs. 8. O. Clifford, E, S. Hanesi 
S. K. Thornley, A. d© Waele, W. J. Palmer, H, A, 
Carwood (all of the Oil and Colour Chemists' 
Association); Dr. F. M. Perkin, Dr. M, B, 
Blackler, Messrs. Cruikshank Smith, W. F. ^cid, 
A. 8. Jennings, C. Harrison, Noel Heaton, C, i 
Klein, and H. D. B. Bradford (of the Pnint and 
Varnish Society). 

INSTITUTION OF PETROLEUM 
TECHNOLOGISTS 

The opening meeting of the current session vy 
held on October 10 at Burlington House, Ti; 
Prof. J. 8. 8. Brame presiding. A paper m 
“ Standardisation of Petroleum Tests ” was read 
by Dr. A. E. Dunstan. 

The lecturer recalled the speech of Mr. Alexandsi 
Duckham in 1917 in which he suggested that th 
Institution should appoint a Standardisatioi 
Committee whose function should be to inyestigil 
methods of testing and to recommend standards fa 
adoption in this country. That suggestion receira 
strong support from many quarters, and early thi 
year a Standardisation Committee, with Mi 
Duckham as chairman, was appointed. The raiig« 
of investigation and deliberation was divided 
among six sub-committees, and the tentative 
mendations of these sub-committees up to tb 
present date were set forth in the paper with tw 
object of stimulating discussion and mm 
helpful criticism before the conclusions 
revised and summarised by the main commit^- 
The Standardisation Committee had worked 
accord with the British Engineering StandaPS 
Association and the American Society for lestag 
Materials, and in many cases the valuable ^ 
mendations of the latter society had been adop 
without modification. It was intended to arra^ 
meetings between the Committee and the var 
firms of instrument-makers in order to as® ^ 
the attainment of uniformity in apparatus u. 
petroleum-testing. Prof. Brame had j,] 

edit a special brochure containing the 
tesU, which would be tentative tests and 
peri(^ical revision, if necessary, and it ], 

pated that this brochure would be publisneo 
next year. ,, puji, 

Messrs. Alexander Duckham, ■'^tnoW j 
Le Maistre, and Anfilogoff took part in j 
ing discussion, and comments and 
writing were invited for consideration by 
mittee and for puWication in the eorresp 
columns of the Institution’s Journal. 
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^^merican electrochemical society 

The annual meeting of the Society was held in 
Montreal on September 21 and 22. Dr. C. G. 
gchinederberg, of Pittsburgh, Pa., president of the 
Society, gnve an address upon " Electrochemistry 

(i the' Electrochemist,” in the course of which he 
electrochemist is a cosmopolite in the 
truek sense of the term. He must be an engineer, 
chemist, metallurgist, manufacturer, and an all- 
round scientist. In order that he may keep abreast 
of developments he must be broadminded, progres- 
sive and aggressive.” Papers were read “ On 
Electric Heat; its generation, propagation and 
application to industrial processes,” by E. F. 
Collins; “On the Principles of High Temperature 
Furnace Design,” by E. L. Smalley; “ Some Elec- 
trical Properties of Alloys at High Temperature,” 
by M. A. Hunter and A. Jones; and on “Hesisti- 
vities of some Granular Resistor Carbons,” by O. E. 
Williams. 

Of the technical papers presented on the 22nd, 
that by P. S. Gregory, of the Shawinigan Water 
and Power Co., upon “ Electric Generators and 
their .Application,” was of greatest local interest. It 
vas followed by a very good discussion, fruitful of 
much general information upon the subject, which 
is considered one of the most important in electro- 
chemistry. The type of generator seen by the 
members of the Society of Chemical Industry 
during their visit to Shawinigan in 1921, has been 
further developed and improved and made more 
applicable to conditions in Canada by F. T. Kaolin, 
(c/, ,T., 1922, 94 B, 412 b). By the adoption of these 
electric generators, and utilisation of the “ off 
peak " hours, the two large industrial factories of 
the Laurentide Pulp and Paper Co. and the Belgo- 
Cauadian Pulp and Paper Co. are saving 400 tons 
of coal daily. In the ensuing discussion, Prof. 
W. D, Bancroft declared that some day the electric 
firing of porcelain would bring artistic and decora- 
itive porcelain to a very much higher state of per- 
jfection than was formerly thought possible. 


SAFEGUARDING OF INDUSTRIES 
ACT 

GALLIC ACID 

On September 26 Mr. Cyril Atkinson, the Official 
Referee, heard the complaint made by Mr. J. L. 

chemical manufacturer, of Barking, that the 
hoard of Trade had improperly removed gallic 
acid from the list of chemicals subject to import 
'ity under Part I of the Act, The parties were 
1^0 represented by counsel, and the hearing was 
terminated within three hours. Mr. W. J. V. 
oolc^ck, M.P., Generid Manager of the 
British Chemical Manufacturers 
t appeared for Mr. Bose, who is a 

of the Association, but the Referee stated 
a in future he would entree the rule that a com- 
ainant must either conduct his own case or be 
; ^^sented by a barrister or solicitor. 

after giving evidence in camera oon- 
J/fi s process of manufacturing gallic acid 

acid), said that he had been 
Ho since the begintting of the war ; for 80 to 

L prior to that time all tlie gallic acid used 
r w <>onntry had been imported from Germany, 


The imported acid was sold by merchants; he had 
supplied the acid to R. W. Greef and Co., and had 
dealt only with that firm’s fine-chemical depart- 
ment; but he was unable to bring into court such 
trade witnesses because merchants as a class were 
opposed to the Act. Gallic acid was regarded by 
the trade as a fine chemical. In his process of 
manufacture samples had to be taken and tested at 
every stage ; be employed a staff of fifteen of whom 
two were qualified chemists. The gallic acid he 
manufactured was of about 98 per cent, purity. 

Mr. Woolcock said that gallic acid was made only 
from gall-nuts in plant similar to that used in 
making azo-dyes and other fine chemicals; the 
nature and amount of supervision required justified 
the classification of the substance as a fine comical. 
In previous inquiries the heading to Group VI in 
the classification of the A.B.C.M. bad been wrongly 
interpreted. The first term — ** fine chemicals” — 
alone was definitive, the remaining terms (*‘ ana- 
lytical,” “pharmaceutical,” etc.) were illustrative : 
a chemical might well be a fine chemical even if it 
did not come under one of these descriptive sub- 
headings. Gallic acid was not covered by any one 
of the sub-headings, but the same was true of many 
other fine chemicals. On the other hand, he 
suggested that the group to which the Council of 
the Association allocated a member was a criterion ; 
a member could not join any group he liked. Mr. 
Rose was a member of Group VI. Gallic acid was 
used in the manufacture of pyrogallic acid, an 
admittedly fine chemical, and of certain dyes, which 
were but fine chemicals coloured, l^en the 
Schedule to the Dyestuffs Act was being drawn up, 
the Board of Trade had omitted gallic acid from it 
on the ground that it was not a dye-intermediate; 
it was undoubtedly the intention of the legislature 
to include gallic acid within on© Act or the other. 

Mr. J. Ronca, for the Board of Trade, accepted 
substantially all that had been said. In compiling 
the list of dutiable articles, the Board bad con- 
sidered the trade classification of “heavy” and 
“ fine,” and it had not applied to each article what 
might b© called the secondary tests of its correct 
classification. In doubtful cases, however, it was 
useless to refer to the trade, different sections of 
which wouiid invariably hold divergent opinions, 
and certain secondary tests had to be applied. 
Originally the Board had never thought of apply- 
ing the secondary tests to gallic acid, having no 
doubt that it was a fine chemical, but after its 
inclusion in the Schedule had been challenged, 
thus proving that in fact there was doubt as to its 
correct classification, the Board gave consideration 
to certain criteria or secondary tests as laid down 
or described by the Referee in the Tartaric Acid 
case (c/. J., 1922, 116 — 118 r). For example, in 
his judgment in that case the Referee stated that, 
the search for a definition of fine chemical having 
failed, he would adopt trade usage as the test 
and “ the trade regarded heavy chemicals as 
commercial products mainly used for industrial 
purposes.” By that test gallic acid was not a fine 
chemical, and it was consequently deleted from 
the original list. 

Mr. Woolcock said that if the Board’s inter- 
pretation of the judgment were correct, very many 
admittedly fine chemicals, including all those used 
in making other fine chemicals, would have to be 
temoved from the list. The Referee said tkat he 
had not intended his remarks in the judgpoent 
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mentioned to constitute a definition; he .still 
believed that, in the main, the trade regarded a 
big industrial use as a criterion of a heavy 
chemical. Mr. Ronca said that the Board did not 
accept the view that industrial chemicals were 
invariably used in large quantities ; some were 
used in very small quantities. The Referee 
pointed out that Mr. C. A. Hill’s paper on the 
manufacture of fine chemicals, read before the 
Society of Chemical Industry in 1916, was definite 
and important evidence for complainant’s view, 
but he required direct evidence, dating from before 
the passing of the Act, that the trade regarded 
gallic acid as a fine chemical. After the adiourn- 
ment for lunch, Mr. Woolcock produced the new 
trade catalogue ” Where to Boy ” in which gallic 
acid was listed as a fine chemical. Mr. C. A. Hill 
stated that for 25 years at least he had known 
gallic acid as a fine chemical and had never heard 
it referred to as a heavy chemical; and copies of 
the Journal of the Societij of Chemical Industry, 
dating from 1895, were produced to show that up 
to 1909 gallic acid had been classified in the 
Abstracts among fine chemicals. The Referee 
stated that he was satisfied with the evidence pro- 
duced, and no evidence had been given to the wn- 
trary. Mr. Ronca’s view was that his original 
classification was right. In future he would regard 
trade usage as determinative if it can be found, 
and evidence must always be given on that point. 

Judgment was issued on October 18, as follows: — 

The complaint in this case is that gallic acid 
has been improperly excluded by the Board of 
Trade from the lists of articles dutiable under the 
Act. Gallic acid was originally included in the 
list. Complaint was made of this inclusion, and 
the Board of Trade took it out of the list in the 
belief that it was covered by something I said in 
the Tartaric Acid case. There was not any real 
contest at the hearing before me. None of those 
persons who might be interested in maintaining 
the exclusion of the substance from the list 
attended to take part in it. I am satisfied that 
the usual notices have been given and that persons 
interested have had the usual opportunities of 
giving evidence and of taking part in the argu- 
ment. I regret that no one of them has availed 
himself of these. 

On the evidence of Mr. Hill and Mr. Rose, and 
of the chemical journals and catalogues that were 
put in, I find that gallic acid has been and is re- 
garded by the trade as a fine chemical. I think, 
therefore, that the original inclusion of the sub- 
stance in the list was right and that its present 
exclusion is wrong. The reason for this exclusion 
is the supposition that in the Tartaric Acid case I 
defined a heavy chemical as a commercial product 
maiidy used for industrial purposes. It is said that 
as gallic acid is a commercial product almost 
entirely used for industrial purposes therefore it 
is a heavy chemical. So far from laying down any 
definition in the Tartaric Acid case of the terms 
"heavy” and “fine,” I expressly decided that 
there was no scientific or trade definition of the 
terms and that therefore the test was the trade 
classification in each particular case. The view 
that I intended to express in the Tartaric Acid 
case was this ; there was no definition of “ heavy ” 
or “ fine,” but that in ascertaining how any par- 
ticular substance had been regarded by the trade 


one would probably find that the purpose to vtici 
the substance had been put had had a good deal 
to do with its classification, and that for the most 
part chemicals mainly used, and used to a suh. 
stantial extent, in industry had been classifisd as 
“ heavy.” I do not think that this applies to 
photographic chemicals. As to gallic add, the 
total quantity used in a year is comparatively 
small, and I find on the evidence that the trails 
has regarded it as a fine chemical. Applying 
therefore, the same test as that applied in the 
Tartaric Acid case I come to the conclusion that 
gallic acid should be included in the list and I 
award. No costa. 


CHEMICAL INDUSTRY CLUB 


The report of the Executive Committee for the 
year ended August 31, 1922, shows that the dab 
has well maintained its position: the raemberebip 
has increased from 690 to 707 and the financial 
position is excellent. A feature of the past year has 
been the strengthening of the liaison between the 
Club and the Federal Council for Pure and Applied 
Chemistry. For some time past three members ot 
the Federal Council have been co-opted on the 
Executive Committee of the Club, and the bon. 
secretary of the’ latter has served on the Federal 
Council. Sir William Pope, Hr. C. A. Keane, and 
Mr. E. V. Evans were the original representative! 
of the Federal Council, but Dr. Keane, to everyone'! 
regret, has been obliged to retire from this and 
other similar positions owing to illness. Dr. S. 
Miall has been appointed in his place. During the 
past year co-operation has been extended by the 
institution of informal, periodical meetings of an 
advisory body consisting of seven members of the 
Council and seven members of the Club. The 
ordinary monthly meetings were continued as usual 
and were much appreciated by those who attended 
them. The report also refers to the re-decoration 
of the Club premises, the provision of additional 
papers and magazines in the reading room, the 
foreign guests who were offered temporary member- 
ship, joint meetings with the Institution of 
Mechanical Engineers and the London Section ot 
the Society of Chemical Industry, and to the annual 
dinner. This year’s annual dinner will he Md in 
the Connaught Rooms on Friday, November 24, and 
the speakers will include Lord Riddell and . 111 . 
Roscoo Brunner (tickets, 15s. each, exclusive 
wines). The report of the hon. treasurer is cqua J 
satisfactory. In spite of increas^ u, a 

there is a balance in hand of £86, in adJitio 
reserve fund of £100, a portion of which is 
utilised to defray the cost of re-decoration. 

The above reports were presented to 
by the annual general u-irniau 

the Club on October 15, Mr. A. G. (>aig, , 

of the Executive Ommittee, presiding ov^ . 
attendance. Except for some discussion 
points concerning orgamsatron t^ Cohi’ 

formal. The hon. secretary, i„;„ wer« 

and the hon. treasurer, Capt. O. J. G ^ 
re-elected, and the baUot for candidate to >i , 


five vacancies on the Executive Committee j 
in the election of Dn E. Jand and 

Chapman, Mr. W. Cullen, Mr. C. S. oari 
Mr. T. Miller-Jonea. 
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NEWS AND NOTES 

FRANCE 

Udustrial Notes 

Chemical Industry . — The continued instability of 
the international situation has affected the chemical 
market, which is very sensitive to such political 
disturbances; buyers have not been inclined to pur- 
chase forward, and business has been generally dull. 
German comp^etition is not serious at present owing 
to the wide fluctuations in the value of the mark, 
but Belgium, benefiting from an appreciable de- 
crease in costs, is undercutting French producers 
and gradually obtaining a hold on French markets. 
Manufacturers are again complaining of the State 
monopoly of the sale of alcohol. Whereas the State 
pays only 70 fr. and 90 fr, per hectolitre for alcohol 
of 95® and 99*5°, respectively, produced from beet 
molasses, the sale price to manufacturers of organic 
chemicals is so high that they find difficulty in 
reducing their coats so as to meet foreign com- 
petition. Fertilisers are not much in demand, and 
ammonium sulphate is being replaced by sodium 
nitrate, which is cheaper. The sugar-beet crop is 
very promising; the fine, rather cold weather has 
helped to ripen the beet, and extraction will prob- 
ably be easy, as the quality is reported to be high. 
The estimated yield is 600,000 metric tons of refined 
sugar, to which must be added about 90,000 t. of 
raw sugar from the colonies. 

An account of the International Congress on 
Liquid Fuels appears elsewhere in this issue. At 
the close of the Congress the delegates visited the 
petroleum field at PecheTbronn, where one well is 
producing at the rate of 1100 gallons per 24 hrs., 
and another, with an intermittent production, is 
yielding 45 metric tons per day. A new well is 
being sunk at the rate of 2 metres per day of 16 
hrs. The annual output of crude petroleum'in this 
locality is now about 70,000 t., which represents 8 
per cent, of the entire consumption in France. 

UefaUurgy. — The general outlook is good, and the 
exportation of metallurgical products to Germany 
is increa.sing steadily. On September 1 the number 
of blast-furnaces alight was 98, compared w’ith 94 
on August 1, three having been blown-in in Alsace- 
Lorraine and one in the eastern metallurgical area. 
During the first eight months of 1922 the total 
Pifi iron was 3,136,482 t. and of steel 
^809,703 t. Rumours of an agreement between 
French and German metallurgical interests still 
persist, and in certain well-informed quarters are 
considered likely to prove true. 

GERMANY 

Chemical Industry In September, It22 
According to mfonnation transmitted by H.M. 
mmercial Secretary in Berlin, the inland demand 
or ayestuflfs during September was satisfactory, 
crisis in the textile industry. In many 
es the orders in hand would suffice to ensure eni- 
oyment for some time to come, but the disparity 
and ^“6 amount of working capital available 
jjj . . prices of the necessary foreign raw 

compels restriction of work. TTie practice 
f foreign currency may offer a security 

m th ^ “Actuations in exchange, but it also results 
Forpf *‘^^8ing of inland prices to prohibitive levels, 
gn sales were abo satisfactory. A reaction in 


the uni^ual business activity is feared owing to the 
increasing difficulty of purchasing raw materials 
fr<^ abroad. Soda and benzol have, in particular, 
h^ to be imported in large quantities. The supply 
of rocksalt and lime was frequently insufficient 
owing to the scarcity of railway trncks, and that of 
fuel was quite inadequate. Large quantities of 
foreign coal and coke had to be imported for the 
nitrogen and dyestuffs industries, and the use of 
different kinds of fuel greatly hindered operations. 
The paper industry has suffered severely from diffi- 
cuUi^ in procuring raw material and a crisis is 
anticipated owing to the scarcity of capital. De- 
pendence upon foreign coal and raw material is also 
handicapping the fine ceramic industry whose out- 
put is now about 75 per cent, of the pre-war total 
and whose exports are but 30 per cent, of the pro- 
duction, or less than one-half of the pre-war figure. 
— (Oj^ciaZ.) 

Tfae Polasb Industry 

Preliminary returns from the German potash 
mines show that the production during the first six 
months of 1922 was 5,893,711 metric tons of 
potassium salts, equivalent to 682,787’5 t. of puro 
potash (KjO). Export deliveries were below expec- 
tation but inland sales of potash products were 
fairly bri.sk and 58 per cent, higher than during the 
corresponding period of 1921. The number of 
workers employed increased from 39,594 to 42,139, 
and full-time was worked until towards the end of 
June when 70 of the 206 works censed production. 
Later advices state that export sales have improved 
and for the year will probably amount to 23 per 
cent, of the total sales (5 per cent, in 1921), and 
these win probably create a record, even over pre- 
war totals. 

The Cause of the Oppao Expiosioe 

Before the Parliamentary Committee appointed to 
investigate the cau.se of the explosion at Oppau {ef. 
J., 1921, 381 R, 453 b). Prof. Wohler reported on the 
evidence of the experts who were charged with the 
task of finding answers to the following questions : — 

(1) Is there any evidence of a criminal act? 

(2) Was an exceptionally powerful explosive used, 
and could it have been the cause of the explosion? 

(3) Could the use of a large amount of the explosive 
normally employed have caused the explosion? 

(4) Can a normal fertiliser-salt be exploded with the 

explosive used? (5) Can a salt of abnormal compo- 
sition be exploded? (6) Could such an abnormal 
salt have been present? (7) Can a positive answer 
be given ns to the origin of the explosion ? (8) Does 

the fact that two successive explosions occurred indi- 
cate the possibility of another cause, and can that 
fact be harmonised with the suggested explanation? 

The replies of the experts to these questions were 
negative in nearly every case, including that to 
question (7). A charge of negligence against the 
Badische Anilin- und Soda-Fabrik could not be sus- 
tained, and even when every possibility was taken 
into consideration, such an explosion as ocenrred 
could not have been foreseen. The experts recom- 
mend that blasting of fertiliser salts containing 
nitrate be forbidden (ixs it has been since), but do 
not see any necessity for discontinuing the manufac- 
ture. As the printed evidence of the experts was 
not in the han^ of the members of the Committee, 
it was decided to postpone the finrf decision. — 
(Cfcem.-2., Oct. 5, 1922.) 



4S2b 


REVIEW 


[Oct. 31, 1922 


Tecludeal UtUlaatton af German LlgolCes 

Prior to the war difficulties of sale restricted the 
outpat of German lignites (brown coals), and the 
maximum possible output was not attained despite 
a rapid increase in demand, which extended into 
the period of the war, and except for a tempora^ 
set back in 1919, has continued since. Supplies in 
1921 amounted to 141 per cent, of those in 1918. In 
1921-22, according to returns of the Deutsche 
Braunkohlen-Industrie Verein, more than 80 per 
cent, of the output of lignites was obtained by open- 
working, a factor influencing the output of this 
commodity, as all the coal in the country has to be 
mined. Owing to increased production and reduc- 
tion of working hours, the number of workers en- 
gaged was about 125 per cent, greater in 1921 than 
in 1918. 

The calorific Talue of lignite is only about one- 
third of that of coal, but the calorific value of 
brownKMal briquettes is about double that of the 
originaJl lignite. Even then, freight charges for 
transport over any considerable distance, operate 
against the use of lignite in place of coal. The 
unsuitability of lignite as a fuel in certain branches 
of industry is also an adverse factir, and thus it 
comes about that lignites are exclusively employed 
in the districts where they are produced. In 1921, 
57 per cent, of the output of lignites was briquetted, 
and the output of briquettes amounted to 23, 243, 
tons, an increase of 116'4 per cent, compared with 
1920, and of 128'6 per cent, compared with 1913. 
Although, owing to the lack of coal, lignit^ have or 
recent years found extended application in certain 
directions by the introduction of new devices, coal 
has not been displaced to any great extent tor 
technical purposes. Thus the attempt to use lignites 
for the firing of locomotive boilers proved unsuccess- 
ful. Aided by the increased charges for transport 
the “migration of industry towards coal, which 
set in before the war, has made considerable pro- 


The following table shows the distribution of the 
consumption of lignite during the period January— 


April, 1922: — 


DomesUc sad smsH IndustrUl uses 
Marine and miHtsry .. 

%aSl and water transport 
Water' and gas-works 

Kloctelclty works 

Chemical indastry . . • • 

Stone, eartti. glass and porcelain . . 
Textile auttd paper Industries 
Iron and metal Indostriee 
Foodstuffs 

Potasb and salt works 
Other Induatriea 


Llgolte 

Lignite 

(crude) 

51 

Briquettes 

52-7 


0-2 

0^3 

10 

0-5 

0-5 

22-7 

4 2 

22-4 

5-8 

8-5 

7-0 

13 3 

0-5 

11-5 

11*8 

6-7 

3-8 

6-4 

1-4 

5-5 

4'B 


The power station at Zschornewite uses 7200 tons 
of lignite per day. It supplies BerUn with current 
and k also connected with the large nitropn factor- 
ies of midiMe Germany, and other chemi^l works. 
These works themselves are large nsers of lignites, 
and those situated in the vicinity of lignite depomts 
are in many cases part-owners of the ^ 

manner is explained the fact that in 1921 19^, 

over 15 per cent, of the ontpnt of li^ite in 
German^^istrict was credited to associated fac- 

*°l^foiiliier jresrs a oonsiderahl^mount of b^to 

waf from Bohemia. Wis 

milon^alue and readily accessible, gradually rtu 
trade has been abandoned in favour of the home 
Seb a^ more especially of briquettes mann- 
“VrmanyraBd the imports, whmb 


amounted to 7,960,000 tons in 1900, fell to l,910,ooo 
tons in 1919, rimng again to 2,662,(XK) tons in 192] 
The principal buyers are the glass, porcelain and 
textile manufacturers of Saxony and Bavaria. 

About 1'74 iier cent of the output of lignites is 
used, not as fuel, but as raw material in chemical 
industry. Certain varieties are suitable for treat, 
ment by the ScHwel process of producing paraffia 
and lubricating oils, and more recently for making 
soap. The residue, known as “Gmdekoks,” is j 
popular fuel. The production of ozokerite and 
liquid fuels from lignites has recently been 
extending. 


“ Rhenanla ” Phosphate 

By the production of this material it is claimed 
that the problem of making a high-grade fertiliser 
from low-grade phosphate, without the use of sul- 
phuric acid, has been solved. The process consists in 
heating to 1200°— 1300° C. an intimate mixture of 
crude phosphate, limestone, and alkali silicate, such 
as felspar, phonolith or leucitc, and the product is 
a brown mass, which is finely ground before 
marketing. The composition of the fertiliser may 
be represented approximately by the formuls 
K 

[CaO], No.PjOs, and its percentage composition 
No/ 

varies as follows : — PaO 15 — 25, KjO-f-NajO 8 — 15 {of 
which K,0=8), SiO, 10—20, CaO 35—40. The phos- 
phoric-acid content is but slightly soluble in water, 
but from 80 to over 90 per cent, dissolves in citric 
acid or alkaline ammonium citrate, and 75 per ccat. 
is soluble in an aqueous solution of carbon dioxide. 

Bhenania phosphate can be used on any type of 
soil, and, being strongly basic, obviates the use of 
lime. Over superphosphate it has the great adraD- 
tages that sulphuric acid is not required in its 
manufacture and that the poorest grades of mineral 
phosphate can be utilised. Factories at Wolfcrsberg 
a. d. Lahn and Amberg (Bavaria) are producing it, 
and nearly one million tons has already teen sold. 
The evidence of pot experiments and fie d trials is 
favourable. — (Z- onyew. Chem., Oct. 3, 19.i2.) 


The German Commission on Atomic Weights 

A second detailed report on the determinations of 
atomic weights published during the period 191« to 
1920 has been issued by the German Commission o 
Atomic Weights, consisting of f q-ta 

schmid Bodenstein, Hahn, and R. J- 
general principles followed in drawing up the ta ^ 

are described, and then the atomic-weight 

minations carried out (a) by 
methods, e.y., vapour density, *"‘1 
metric methods. Regret is expre^ed “t the m ^ 
plication of national tables of atomic w K ^ 
?here are now Spanish, Swiss t^ 

addition to the International Table, (t- 


he PorceUIn Industry . 

Tho Union of German Porcelain Lts 

and Deutscher prodCel 

hat the 97 plants comprised in the Unio P jd 
2,925 tons of porcelainware >“1®^ 
rith 48,161 tons from 92 plants in 1920 . ^„„d 

if coal kept the production j^stry 

uel had to be used b^use the 
eceired 49 per cent, of the pit coal, P . iou«ttes 
he lignite and 80 per cent, of the nrq 
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required. lu 1921, 13,929 men and 13,329 women 
workeis were empl^ed by the industry, in addition 
to 2090 men and 279 women employed in the offices. 
Production costs increased hy over 200 per cent, 
between April, 1920, and January, 1922. Before 
the war the United States was the principal market 
for German porcelain goods. The percentage of 
the total exports token by the United States was 
41-9 in 1912, 4 in 1919, 12-77 in 1920, and 44-48 in 
1921. In normal times about 60 per cent, of the 
German production is exported ; in 1920 it was only 
28 per cent. Japan is now Germany’s chief 
competitor in this industry.— (U.S. Com. Hep., 
July 10, 1922.) 

UNITED STATES 


yuurs old, has been on the verge of 
some time. The chief companies 
(Nippon Jinzokiuuito Seizokaisha, Toyo Jinzo- 
kinuito Seizokaisha, Asahi Jinzokinuito Seizo- 
^isha, Teikoku Jinzokinuito Seizokaisha and 
Tokyo Jinzokinuito Seizokaisha) were almost unani- 
mous in taking the above decision, but they have 
not yet completely closed down. Methods of improv- 
ing the industry are being considered ; the Asahi Co. 
has bought a German factory and will begin to 
produce in the autumn ; and other companies have 
engaged German experts and will buy directly 
from Germany. — (Chem. Ind., Sept. 23, 1922.) 


Indluflial Notes 


CANADA 


Tbe Camphor Industry 

According to Dr. Sfcockberger, physiologist to the 
U.S. Department of Agriculture, the cultivation of 
the camphor tree and the extraction of camphor 
in the United States have ceased. Apparently the 
industry has been abandoned because of the 
ravages of the camphor thrips,” a pest for which 
no effective means of control has been discovered, 
and of inability to compete with synthetic camphor. 
The prospects were deemed not sufficiently hopeful 
to justify the costs incurred in waiting seven or 
eight years for the first harvest. Although large 
areas were planted to camphor in Florida (cf. J., 
1921, 236 b, 388 b), and the various stages from 
planting to distillation were studied, no reliable data 
concerning yields or costs were obtained, — (Oil, 
Paint and Drug llep., Oct. 2, 1922.) 

Mica ia 1920 

During 1920 the sales of mica in the United 
States amounted to 6565 short tons (842 t. of sheet 
and 5723 t. of scrap), valued at $713,898 at 
or near the mine, representing an increase of 
76 per cent, in quantity and 188 per cent, in 
value compared with 1919. In order of import- 
ance the chief producing States were North 
Carolina, New Hampshire, Virginia, Alabama, 
Georgia, Texas, South Dakota, New Mexico, Idaho, 
and Colorado. Prices were high during the first 
half of the year, but declined afterwards, owing 
to foreign competition ; the average price per ton of 
^rap mica increased by $11 to the record value of 
?29, but the average price per lb. of sheet mica 
only rose from $0'31 to $0'32. Exports of mica 
were valued at $316,169 ($109,348 in 1919), over 
^5 per cent, going to England, Canada, Belgium, 
Japan, Cuba, Newfoundland and Labrador, in the 
order named. Imports of sheet mica were valued at 
ihe highest value recorded, and included 
M9 1. of unmanufactured mica valued at $1,177,943, 
Geol, Surv., Apr. 12, 1922.) 

JAPAN 

The Artificial-SUk Industry 

Owing to lack of technical experience and super- 
costs of production, the Japanese 
1 cial-silk manufacturers cannot compete with 
Europe, and they have suspended 
pending conclusion of an agree- 
In c ®^peration with Herman manufacturers, 
faj'ti?^ with the rapid extension of the manu- 
Unitp^ o? artificial silk in England and the 
states, the Japanese industry, although it 


Two British brewing firms have recently inspected 
sites in the Province of Quebec with a view to estab- 
lishing plants, because of their inability to meet the 
demand for their products on account of the import 
tax. 

This season the sugar-beet crop of Ontario has 
been light, owing to the shortage of rain, and as a 
result only the Wallaceburg and Chatham refineries 
of the Dominion Sugar Co. will be operated, the 
plant at Kitchener being closed. 

The Dominion Glass Company, which operates two 
plants in Montreal, proposes to erect one large plant 
in the vicinity of Montreal, at a cost approximating 
$1,000,000, which will take over the business handled 
by the two present plants, and at the same time 
provide for expansion. 

The firm of F. X. Baumert and Co., Inc., of 
Antwerp, has concluded negotiations for the erection 
of a large milk plant at Huntington, Que. This 
town is the centre of a large dairy industry, which is 
capable of delivering 2 million lb. of milk within a 
radius of six miles. Much of the milk went to the 
United States, but the new U.S. tariff has prac- 
tically closed this market. 

The United Kingdom was a better customer of 
Canada than the United States during the twelve 
months ending with July, according to a statement 
of the Dominion Bureau of Statistics. The total 
exports of Canadian products to the United States 
for that period were valued at $304,000,000, and to 
Great Britain and Ireland nearly $307,000,000. 
Under the new U.S. tariff, which came into force on 
September 23, it is expected that the export trade 
to that country will further decline. On the other 
hand, it is anticipated that there will be an appre- 
ciable development of Canadian trade with Europe 
and other continents. 

The American Nitrogen Products Co., at Lake 
Buntzen, B.C., which is manufacturing nitrates 
from atmospheric nitrogen by the electric method, 
has approached the provincial government for a 
loan, under the Industries Act, to assist in the 
development of new products. The plant at Lake 
Buntzen has been producing nitrate of soda, which 
was largely exported to the United States, but the 
new tariff has placed such a prohibitory duty on the 
product that tbe company now proposes to manu- 
facture nitric acid. The plant is stated to have cost 
$500,000. and was operating at a good profit. O, F. 
Graf, of Seattle, Wash., is head of the organisation. 

It is claimed that the nmney spent to-day in 
Canada on rubber products is greater, per capita, 
than in any other country in the world. In 1910 
the number of rubber companies did not exceed a 
half-dozen, with an invested capital of $8,000,000 
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and 5000 workers. The crude nibher imported wa» 
1070 long tons and the value of the products 
?5, 000, 000. A decade later the rubber TOmpaniee 
exceeded a score, operating 32 factories with an in- 
vested capital of 850,000,000 and a personnel of 

15.000. Kje import of crude rubber is almost nine- 
fold; the value of the products is approximately 
$56,000,000; and the export trade amounte to 

815.500.000, which is more than treble the vaJue of 
the whole output of 1910. 

PetroleBm 

In boring a deep well for water near Vattxhall, 
about 28 miles north-east of Taber, Alberta, gas was 
struck at a depth of 840 feet. The gas flow' exceeds 
two million cb. ft. 

The Imperial Oil Oo., Ltd., is to construct an oil 
refinery in south-east Ca'lgary, Alberta, at a cost of 
$2,500,000. The company has secured 108 acres of 
land and will employ between 300 and 500 men. 

The rejiort that the “ Discovery ” well of the 
Imperial Oil Co., at Fort Norman, was flowing at 
the rate of 70 barrels per diem has been confirmed. 
The flow comes from a depth of about 1000 — 1100 
feet. 


GENERAL 

Proposed Honour to Prol. H. B. Dixon 

A committee of past and present students of the 
Chemical Department of Manchester University has 
been formed to honour Prof. H. B. Dixon on his 
retirement from 35 years’ service as Director of 
that Department. It is proposed to hold a dinner 
in the Midland Hotel, Manchester, on Friday, 
December 8, at which Prof. Dixon will be the guest 
of the evening, and to invite subscriptions (a) to 
raise a fund, to be handed over to the University 
authorities, from which the income will be given as 
giants-in-aid to necessitous students of chemistry ; 
and (6) to purchase a medallion portraying the head 
of ProL Dixon, to be placed in the Chemical Theatre 
adjacent to the medallions of Frankland and Boscoe. 
Dr. J. E. Myers is hon. secretary, and Dr. Norman 
Smith hon. treasurer to the committee. Applica- 
tions for dinner tickets (12s. 6d), and donations to 
the Harold Daily Dixon Fund, should be sent to 
Dr. Smith at The University, Manchester. 


Vanaflum 

A small but valuable brochure on “ Vanadium, 
1913—1919 ” bp. 19, price 6d.) has been issued by 
the Imperial Mineral Resources Bureau which con- 
tains considerably more recent information than is 
indicated by the title. As a source of supply of 
vanadium, Peru has recently ousted the United 
States from the first place, as the following table 
shows : — 


1913 

1914 

1915 

1916 

1917 

1918 

1919 
1930 


of Vanadium (in terms of Metal) 
in the Ores produced 

contained 

Peru 

U, 8 .A. 

Long tom 

Total 

_ 

889 

386 

!! !! ’* * 

404 

408 


5«0 

1,850 

760 

411 

1,171 

8 O 0 

, . 432 

1,237 

' 22 ® 

.. 246 

475 

491 

254 

748 

1,095 

455 

1.550 


The large deposits of patronite, a black carbon- 
aceous mineral ctmtaining vanadium sulphide, which 
occur at Minacraga, near Cerro de Pasco, Peru, and 


are owned by the V anadium Corporation of America 
are estimated to contain ore in sight equivalent to 
16,5(X) tons of metaUic vanadium. The grade of ore 
now worked has recently fallen from 40 — 45 per cent 
V,0, in the caioined product to aDd per cent. (1919)' 
and on this account the company has decided to 
erect an electric smelting plant to produce a con- 
centrate containing 80 — 90 per cent, of the oxide 
In addition to these deposits, there are extensive 
occurrences of vanadiferous asphalt to the south of 
Cerro de Pasco, in Yauli and other districts, but it 
is improbable that these will prove of commercial 
significance, except under abnormal conditions. 

The chief deposits of vanadium ores, mainly 
carnotite, in the United States are found in south- 
eastern Utah and north-western Colorado. Produc- 
tion has declined, and in 1921 the only vanadium 
produced from native ores was that obtained as a 
by-product from carnotite worked for its radium- 
content. Exports of ferro-vanadium from domestic 
ores, of which a large proportion is shipped to the 
United Kingdom, amounted to 280 long tons in 1914, 
1167 t. in 1917, 28 t. in 1918, 173 t. in 1919, and 
100 t. in 1920 (the last three years are calendar 
years). 

Mr. J. L. F. Vogel contributes some interesting 
notes on the metallurgy and uses of vanadium. The 
manufacture of steel claims practically the entire 
consumption. For steel subject to vibration, a 
content of 0 2 to 1'6 per cent, vanadium imparts 
greater resistance to fatigue or failure through re- 
crystalllisation, and the presence of 0'5 to 2 per cent., 
together with tungsten and chromium, greatly im- 
proves the efficiency and cutting-power of high-speed 
steel. Its addition to molten steel also removss 
nitrogen and reduces dissolved oxides. 


Brltisb Cbenlcal Plant Murnfacturera’ Association 

Tho second annual report of this Association states 
that notwithstanding the recent critical state of 
trade, the Association has increased in strength and 
has established itself as representative of the 
industry it was designed to foster. The membership 
has increased from 28 to 33 firms. Mr. J. ■ 
Bawson (The Widnes Foundry Co., Ltd.) has acW 
as chairman of committee and Mr. L. M. y. 
Fraser (W. J. Fraser and Co., Ltd.) as vice-chair- 
man. Of the work undertaken during the year, 
mention is made of the standardisation of lacketea 
pans and cast-iron filter presses (c/. J., 1““’ " ’ 
210 b). Investigations into the use of . 

chemical plant have led to the conclusion thi t tns 
metal is satisfactory for use in the construe n 
smaU vessels. A Directory of members has 
issued, and the question of transport has 


he Polish Iron Itonotry. 1922 

Tho ore supply for tho Polish a 

-on industry has recently b^n tho su 1 
onference in Warsaw. Tho Poles wis j „f 

he ironmasters, especially those in ‘ to 

Ippcr Silesia which now belongs to r 
:eTelop the exploitation of mining 

ountry, in order not only to furthe B„t 

ndustry, but also to save lossM on ® j their 

he Upper Silesian smelters t pre*®’* 

leeds at 400,00 tons per annum, whereas a ^ 
he Polish mines cannot supply J" ores « 
ons. The supply of Russian aW 
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■ Apable of handling large quantities of mateo-ial. 
The coke supply is another difficulty Supplies 
obtainable front England, Czechoslerakia, and 
Waldenburg district in Germany ; those from the 
first two countries are plentiful, hut prices are very 

high. 

Mica Deposits In Austria 

According to information publislied in the 
■Rerliner Tageblatt^ the mica present in extensive 
A nosits in Styria and Carinthia is well suited for 
Strotechnical use. Mica from Styria has already 
wn used industrially, and a company has been 
^stracting Carinthian mica for some time. The 
Kolflach fields are to be exploited by a new oom- 
oany the Oesterreichische Glimmerwerk G.m.b.H., 
Grate, which will also work part of the 
Carinthian dcpoaita. An there are no deposits of 
mica in Germany, the Austrian product should find 
a ready sale there .— of Comm. J., Aug. 4, 1921.) 
The FcrtiHaer Industry In the Ukraine 
The reports for June announced that all except 
one of the Ukrainian factories constituting the 
ring called “ Phoephatuk were at work, but only 
1920 long tons of superphosphate was produced, as 
against 480 t. in May. The output of sulphuric 
acid was about 450 t.; of hydrochloric acid, about 
33 t.’ English red (colcothar) 50 t. ; Glauber’s salt 
2‘5 t. ; “hypo” 2*8 t. Adequate supplies of 
pyrihes, phosphates and fuels, particularly peat, are 
on hand, but none of the factories has adequate 
working capital. 

The Russian Platinum Indnatry H 1922 
The dredging operations in the Russian platinum , 
regions have had to be restricted owing to the 
difficulty found by Russian factories in executing 
repairs; the number of plants now at work is only 
about sixteen, i.e., half the usual number. At the 
end of 1921 a trust — the Ural Ptatjina — was formed 
which included the six important gold and platinum 
mining districts, and also the platinum refineries at 
Ekaterinburg and Moscow, Production in the first 
six months of 1922 was 64'4 per cent, of that in- 
tended; the actual weight is not given, but it is 
stated that 46 pounds of platinum changed hands 
during the period from the end of April to the 
middle of July, It is probable that the production 
of the trust is small, and that considerable quanti- 
ties of platinum are in the hands of the population. 
Mineral Prodnctloa In Rusria 
According to reports abstracted from the Bol- 
shevist Press by the U.S. Department of Commerce, 
97 mining plants are registered in Russia as being 
in working order. During tho first half of 1921, 
b94»laiits employing 15,000 men were operated, the 
number falling to 42 plants and 5^2 men at 
January 1, 1922. The output of the chief ores 
during 1921 and the first quarter of 1922 was as 
follows ; — 

1921 Jan.»ilar. 1922 

0re $ Long toa^ 

Iron .. 133,831 *3,013 

Manganese 11,054 13,703 

^pper .. .. 4,309 — 

Chrome .. .. 3^12 97 

Lead and sino i,043 . . 2,099 

Magnesite . 9,937 . . 4,323 

Asbeatos . . , . 6,083 . . 1,032 

^yritee . . 2,693 . . — 

The quantity of manganese ore dispatched from 
jje mines during 1921 was 18,992 tons and during 
™e first quarter of 1922, 6417 tons— {IT.S. Com. 
"«P-, June 26, 1822.) 


PERSONALIA 

Prof. Arthur Smithells will shortly retife from 
the chair of chemistry in the University of Leeds, 
after 37 years’ service. 

Dr. Percy Longmuir, of Sheffield, has been 
appointed Director of Research to the British Cast- 
Iron Research Association. 

Prof. G. Errera, professor of general chemistry 
in the University of Padua, has been elected director 
of the School of Pharmacy in the same University. 

Dr. W. Rosenhain, Head of the Metallurgy 
Department of the National Physical Laboratory, 
will deliver the next May Lecture of the Institute 
of Metals. 

Dr. George Senter, Principal of the Birkbeck 
College, London, has been elected by the science 
graduates of London University to fill a vacancy on 
the Senate. 

Col. F. M. Gaudet, C.M.G., who during the past 
year has been Technical Executive Officer of the 
Research Council of Canada, has resigned and 
joined a large industrial firm in Montreal. 

Mr. C. S. Garland, managing director of Lighting 
Trades, Ltd., a vice-president of this Society, has 
been adopted as the Conservative and Unionist 
candidate for South Islington (London), in place of 
Sir Charles Higham. 

The following appointments have been made in 
the Massachusette Institute of Technology: — Dr. 
G. B. Waterhouse to be professor of metallurgy ; Mr. 
W. S. Hutchinson to the chair of mining; and Dr. 

F. G. Keyes, formerly chief engineer to the Cooper- 
Hewiit Co., to be acting head of the department of 
chemistry. 

Following the resignations of Sir H. V. Kilvert, 
Mr. G. W. Currie, and Dr. M. 0. Forster from 
the Advisory Licensing Committee appointed under 
the Dyestuffs (Import Regulation) Act of 1920, Sir 
Thomas Robinson, M.P., has been appointed chair- 
man, and Mr. R. Waddington, M.P., and Prof. 

G. T. Morgan members of the Ck>mmittee. 

The Council of the Institution of Mining and 
Metallurgy has awarded the Gold Medal of the 
Institution to Sir Alfred Keogh on the occasion of 
his retirement from the Rectorship of the Imperial 
College of Science and Technology, and the Medal 
of the Institution to Sir George Beilby in recog- 
nition of his contributions to science, with special 
reference to his researches on fuel- 

Dr. Max Bodenstein, professor of chemistry in the 
Technical Ilochsrhuh at Hannover, has been caMed 
t<f Hie chair of physical chemistry in the University of 
Berlin, in succession to Prof. W^. Nemat. Professors 
B. Hdferich and A. Sieverts have been appointed 
to professorships in the University of Frankfurt, the 
latter succeeding Prof. E. Ebler in the chair of 
physical chemistry. Dr. F. Straus has been 
appointed professor of chemistry in the Technical 
Uochsrhule at BreSlau. 

* * * 

E. Stassono, the inventor of the electric steel 
furnace named after him, died in poverty on May 1, 
aged 63 ye^rs. 

Mr. Frank Washburn, who was president of the 
American Cjananiid Company from its inception 
until a short time ago, died on October 9. 
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Prof. F. J>. Brown, emeritus professor of dieiniatry 
and physics in AucUand University College, died at 
Remuera, New Zealand, on August 2, aged 71. 

Mr. James Lund, Vice-President of the Merrimac 
Chemical Co., Boston, U.S.A., and for 30 years 
a member of this Society, died on September 29, 
aged O'! years. 

From Cermany are announced the following 
deaths: — Prof. Lasear-Cohn, of Kbnigaberg, aged 
64 years, who, besides contributing to the develop- 
ment of organic chemistry, achieved a well-earned 
reputation as the author of several books on 
chemistry written in a popular style. W. P. L. 
Beth, the author of the Halberg-Beth eystem of 
purifying blast-furnace gases, died in Liibeck on 
August 27 1 and Br. H. Schelenz, the historian of 
pharmacy, died on September 28 in his 75th year. 


OmClAL TRADE INTELUGENCE 

(From the Hoard of Trade Journal for October 12 
and 19) 

OPENINGS FOR BRITISH TRADE 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence), 35, Old Queen Street, London, S.W.l, 
from firms, agents or individuals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to the Department and quoting the 
specific reference number. 


Locautt ov 

FtKX OB AOBFT 

Hatebials 

Bbfcicekcb 

NL'VBEB 

AQstnBA 

Castor ofl 

402 

„ 

Pottery, glassware, fibre-board . . 

411 

,, , . 

Thy colours . , 

412 


Glassware 

* 

Faint, glased bricks 

442 

Barms, Ceylon, 
Far East .. 

Perfumery, pharmaceutical pre- 



paiaUons, Unseed and paint oUs 

439 

Canada 

Copper, galvanised and Insulated 
wire, lighting glassware, tung- 
eten-lampa, glass- and porcelain* 





Insulators 

9«fO,T=:.D./ 


Tinplate 

E.C. 


Qalvaotoed sheets 

»78d/E.D./ 

Xlenmark 

Grade rubber 

E-C.2. 

421 

Trance 

Tin-coated paper, fancy, kraft and 


printing paper 

16926/T.W./ 

Qlitefnala 

lObco 

Earthenware 

Drags 

M.C. 

443 • 

398 

ft 

China, earthenware 

399 

Puiaras 

Glass, ^asBware, pottery . . 

225./68/F.O./ 

Poland 

Tin, copper, anUnwny, bearing 
metals, solder, st^l, lead , 
ecdonred glMS, cylinder oil, rinc 
white, wMte lead 

M.O. 


429 

Sontli A&ica. . 

Tar ot tar substttnte (tender for). . 

9720/B.D./ 

Switzeriand .. 

CSiemlcala for the psper, textile 
and tanning tndostries . . 

368 

Syria .. 

Glass, glassware, pottery . , 

226/M/F,0./ 

United States 

Pottery 



• offleia] Seersbuy, Commercial Bureaa, AiutraU. Hmue, Strand 
lamdOB, W.0.2. 

t Canadian Oormnment Trade Commlmbmer, 7S. BoalnshaU 
Steeet, Xoodoa, E.C. 2. 


[Oct. 31 , 13^ 

TARIFF CUSTOMS EXCISE 

Austra^iu.—” Anti-dumping duties ** have },a 
applied to dairy thermometers and 4711 
cologne. An Act amending the Customs Act bt 
vides that ad valorem duties are to be based on tT 
value of the goods in the exporting country oj * 
the price f.o.b. paid by the Australian import^'* 
whichever is higher. If the currency of the countn 
of origin has depreciated to less than ono-twe!ft( 
of its normal value, the ad valorem duty is rppia^ 
by a duty representing the difference of the cost pin, 
duty plus profit in Australia and the wholesale prio^ 
of similar goods made in Australia. 

Ceylon, — Betails of the proposed new customs 
tariff are given in the issue for October 19, Goods 
affected include acetic acid, cement, certain ^nre, 
of glass, many metals, lubricating oil, perfumery 
salt, soap, and sugar, but research chemicals and 
apparatus, copra, coconut oil, fertilisers, noa. 
ferrous metals, unwrought metals, petroleum 
quinine, crude rubber are not affected. The export 
duties on areca nuts, coconut products, plunilago 
and rubber are also to he revised. 

Ksthonia. — The export duties on gold, silrsr 
platinum and wares thereof have been revised. 

France. —Goods bearing any mark suggesting tht 
they are of French origin may not be imported 
unless bearing the name of the country of origin, 

Gold Const. — The differential export duty on palm 
kernels has been abolished. 

Italy. — An export licence is no longer required for 
potassium permanganate or for small quantities ol 
sugar. 

Mexico. — The import duty on lard has been 
modified. 

New Zealand. — Regulations have been issued con 
trolling the importation, sale, etc,, of opium, mor- 
phine, heroin, cocaine, codeine, or eegonire. 

ynrthern likodesia. — Revised rates of duty lure 
been applied to crown corks and stopper.#, bioscope 
fiim.s, medicinal preparations, essences, syrups, 
tincturas containing over 3 per cent, of proof spirit, 
and starch. 

South Africa. — Rebates are allowed on the duties 
payable on oils, gums, turpentine, solvent n.aphtha, 

Sealtite ” and similar fluxes, when iniportedfor 
industrial use. 

Sf-ain. — Under the commercial convention made 
with Norway, reduced import duties are applied to 
cod-liver and other animal oils, synthetic nitro- 
genous coaipounds, oxalic acid, commercial oxalates, 
and nitrate of soda. 

United States. — A partial reprint of the ue» 
customs tariff is given as a supplement to ths 
for October 12. * 

Vladivostock. — The following rates of 
duty, based on the local market value, have Tirtii 
fixed: — 2*5 per cent.; Beeswax, oalamine. 
blende, copper ore, scrap metals, glassware; 10 
cent. : wolframite, nickel, cobalt, manganese or^i 
5 per cent.: other goods, except linseed, pottc.; 
and bricks, which arc duty-free. ., 

Mandated Territories. — ^By an Order in 
dated October 13, from November 1 the , 

Territory, the British Sphere of the 
the British Sphere of Togoland, will hf 
within the definition of the British Empire o 
purposes of Section 8 of the Finance Act, ^ 
which confers preferential rates of ^^*7, ^^nfoire. 
grown, produced or made within the British L 
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[Bsx Apjnual Rbpobt op thb Secbbtabt op Mines 
fob the Year ENtoiNo Bboembeb 31, 1921, and 
the Annual Rbpobt op H.M. Chiep Inspectob 
OF Mines fob thb Samb Period. Afines Depart- 
uient. Pp- 181. H.M, Stationery Office^ 1922. 
price 6s. 6d. 

This report, which marks the completion of the 
st year of the existence of the Mines Department, 
ntains, in addition to the report of H.M. Chief 
ispector of Mines, a review of matters outside hia 
H)vince. Part I is devoted to a review of the ooal- 
ining industry during 1921, of the effect of the 
al stoppage, and of the scheme of organisation 
tiich brought the dispute to an end. The number 
jnines working under the Coal Mines Acta in- 
eaad from 2851 to 3045; the number worked under 
e Metallliferous Mines Acta fell from 498 to 383, 
id the number of quarries decreased from 5479 to 
Workers employed at the mines under the 
)al Mines Act numbered 1,156,938 (including 
14,649 workers underground) and at the quarries 
1979. The numbers of persons killed and injured 
accidents were 768 and 86,888, respectively, in- 
uding 756 fatal and 86,352 non-fatal accidents 
, coal mines. 

The output of minerals in the United Kingdom is 
iown in the appended table : — 


Coal 

Ina ore, Ironstoiie 
Bauxite 

Copper ore, dressed 
Copper predidtAte . . 

Gold ore 

Tiead ore, dressed . . 
Ifangaaese ore 
Tin ore, dressed . . 
TuuKstea ore, dressed 
Craidum ore 
Zinc ore, dressed . . 
Alum shale 

Arsenic, vhlte and soot 
Arseidcal pyrites 
Barium compounds 
B<^ ore 
Cl^ clay . . 

China stone . . 

Chromite of iron . 
Fhorspar . . 

Fuller’s earth 
Gypsum 
Iron pyrites 
lignite 

Natural gas (cb. ft.) 
Ochre, umber, etc. 

Oil shale 
Fetroleum . , 

Salt .. 

Soapstone , , 

^^te of strontia 

Chert, flint, *rtc. 

Olid shale 

Ig 


Srwtey 
Gravel an 


Gravel and sand 
I^eous rock 
limestone . . 
Ganister 
Sandstone . . 
Slate 


Total (excluding nataial 
8**) 


1021 

Long 
163,261,181 . 

3,477,955 . 

2,269 . 
36 . 
100 . 

6,787 !' 

614 . 

1.078 . 

m 

78 i 
814 . 

2,840 . 

1,032 . 

24,669 ! 

817 . 

435,844 . 

34,886 . 

23,187 i 
20.242 
264,840 . 

3,943 . 

100,000 
10,310 . 

1,866.896 . 

342 . 

1,382,628 . 

6,622 

3,434,357 . 

45,641 . 

8.351,450 . 

1,862.587 . 

2,489.817 . 

5,740,014 . 
7,335,862 . 

160,562 . 
1.884.550 . 

237,350 . 


. 201,999,903 
Cannot be stated. 


1920 

tone 

220,532.081 

12,706,895 

11,020 

81 

194 

1 

15,899 

12,875 

4,858 

94 

60 

5.064 

5,539 

1,997 

1.178 
64,150 

2.179 
777,511 

73,102 

1,100 

54,683 

28,906 

286,978 

6,659 

150 

95,000 

15.537 

2,842,582 

375 

2,158,370 

361 

4,183 

3,747,165 

84,303 

6,021,484 

1,966,040 

2,757,052 

5,620,691 

11,227,817 

310,019 

1,873.797 

215,269 


284,601,174 


i3l;^ total value of the mineral pro- 

^*27,444,884 in 1920 to £231,681,358 
. . J®“ects the reduced output due to low prices 

Cod 

4s average net aelling-value fell from 

low nf ^ 26s. 2-23d. in 1921. At the 

°“tp“t per man-shift snd 
poft improTed. The total electric power used 


1,148,103 h.-p., an increase of 
,^1 n.-p., and the number of coal-cutting 
machines rose by 188 to 5259, but the output of coal 

30,194,306 t. to 

AJ,0d9 705 t. The total quantity of coal ehipp^ 
abroad was 37-7 million t., leaving 1291 mill t 
including 3-5 mill. t. of imported coal or its equiva- 
lent in coke, for home consumption (IBS'S mill. t. in 
19i»), or 55 cwt. per head of population. Coal 
carbonised at coke ovens amounted to 6,885,940 t. 
and at gas works to 16,651,757 t., the output ’of coke 
being 4,575,618 t. and 6,798,492 t. (excluding coke 
used in the gas works), respectively. The number 
of coke ovens in use fell from 15,400 to 13,026, of 
which 4044 were beehive and 8146 by-prodiict ovens. 

Iron . — Owing to the collapse in prices and the 
coal stoppage, the production of iron ore, and of 
iron and steel was very greatly reduced. Retained 
imports of iron ore totalled only 1,887,642 t. 
Returns for the pig-iron industry in 1920 and 1921 
.1 re appended : — 


Work* !n operation 
Fnmaccs built 
Pnmaces in blast (average) 
Pig Iron made . . (tons) 

Iron ore used . . „ 

C(»I used . . . . „ 

Coke used 


1921 1920 

317 .. -116 

486 . . 481 

96i . . 284,*. 

2,616,300 .. 8,084,737 

6,604,093 .. 19,187,460 

651,077 .. 2,062,870 

3,075,947 . . 10,036,219 


Tin Ore . — Tin mining practically ceased eariy in 
1921, but as the cost of fuel, materials, and wages 
baa gradually fallen, it appears probable that work 
in mines that have kept their pumps going will be 
resumed when the price of.metal improves slightly. 

Zinc Ore . — There was no market for zinc con- 
centrates during the year, and the zinc-smelting 
plants were at a standstill. Consequently the mines 
which produce chiefly zinc blende remained closed. 

Manganese Ore . — The mining of manganiferous 
ore has almost ceased owing to its low grade. 

Oil-shale . — There are 31 oil-shale mines in 
Scotland w'ith a normal annual output of 3 mill. t. 
of shale, yielding about 60 mill, gallons of crude oil 
and 55,0()0 t. of ammonium sulphate. Many of the 
mines had to be closed during the coal stoppage and 
have not yet been reopened owing to the fall in 
price. The value of the products from one ton of 
shale was 298. in January and 16s. in December. 

Petroleum . — The petroleum well at Hardstoft is 
the only one now producing in England, all the 
others having been plugged and abandoned. Oil 
has been struck at the D’Arcy boring in Scotland 
and the West-Calder well is being plugged. Oil- 
fields of England, Ltd. is prospecting for petroleum 
near Kelham, Notts. 

Metals . — Figures showing the production of 
metals from home-produced ores and the mean 
monthly prices during 1921 are given below : — 



Production Average monthlv 



price doring 


1921 

1920 1921 




£ B. 

d. 

Copper . . . . (tons) 

72 

127 .. — 


Standard 

— 

— .. 69 8 

8 

Electrolytic 

— 

— . . 75 1 

1 

Best selected 

— 

— .. 71 11 

7 

Iron, piff . . (tons) 1,071,120 

3,952,692 . . — 


Cleveland No. 8 . . 

— 

— ..7 1 

11 

Lead . . , . (tons) 

5.158 

10,961 22 14 

6 

Tin 

679 

3,065 ..165 8 

2 

Zinc . . . . „ 

292 

1,655 .. 26 4 

1 

Gold . . (fine oz.) 

— 

34 5 — 


Silver ... . . „ 

12,229 

76,344 . . — 



An important event of the year was the appoints 
ment of the Safety in Mines Research Board, to 
advise the Secretary for Mines on research work 
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and to supervise its execution. The chief su^ects 
investigated at the Eskmeals Experiment 
Station included the propagation of flame; the 
ignition of gaseous mixtures; the spontaneous com- 
bustion d coal ; tests of mining apparatim and 
miners’ 4amps. No large-scale work was carried on, 
owing to lack of funds. A joint committee of the 
Department of Scientific and Industrial Research, 
the Chemistry Co-ordinating Board, and the Safety 
in Min^ Research Board has underteken an inquiry 
into the adequacy of the tests for permitt^ ex- 
plosives. Research on miners’ lamps was continu^. 

The retained imports and the exports of British 
minerals and their products in 1921 were as 
follows : — 


Imports 

retained 


Iron ore (except chrome Iron ore 


and pyritee) 

Copper ore 
Copper manufacturee 
Copper euli^be 
ore 

Lead manafi^cturefl 
Lead, red .. 

Lend, white 

Tin ores and concentrates 
Tin manufactures 
Zinc ore . . • * ^ , 

Zinc, crude and manttfactured 
Zlne oxide 


Cement 

day, all tdnda 
Fluorspar . . -• 

Salt, table . . 
a«lt. other . . 
atrontlanlte, celestlne 
Talc, Bteatlte, soapstone, ooground 
Tal^ stttUte, aoapetone, ground 


, 1,887,042 
. 24,838 

. 80,7«2 

11 
810 
122,451 
1,059 
8,463 
20,277 
6,314 
5,945 
72,265 
4.431 
105,484 
5,539 


* Fi2uree available. 


3,744 

81,269 


2,619 

3,807 


Exports 


1,566 

242 

29.880 

27.997 
3,857 

15.998 
2.588 
6,182 

199 

10,877 

1,416 

7,343 

740 

289,786 

325.303 

5,220 

1,518 

239,578 

5,795 

• 
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Rkpobt on the Economc Situation in the Nbtbek- 
EANDS East Indies, to March, 1922. By 
H. A. N. Bluett, British Commercial Agent, 
Batavia. Department of Overseas Trade. Pp. 
92. H.M. Stationery Office, 1922. Price 2s. 6d. 

Agriculture in the Netherlands East Indies pro- 
gressed continuously until 1920, but since then 
trade depression has made necessary a reduction in 
the area under estate cultivation, particularly on 
rubber, tea and coffee estates. Agricultural research 
has been continued, however, and progress has been 
made in cultivating oil-palms and cotton ; large areas 
of jungle in Sumatra have been cleared tor planting 
cinchona, and other developments are proceeding. 
Sugar is the principal export of Java, and the sale 
of the output of 148 of the 183 sugar lactoriee is 
controlled by the United Java Sugar Producera (cf. 
J., 1922, 402 r). Borne 800,000 acres are i»w 
planted with Hevea rubber. Cinchona production 
is controlled by the Kina Bureau and the British 
Combine of Cinchona Planters in Java; the former 
controls, roughly, 45,594 acres planted to cinchona, 
and sells the output to the Bandoengsche Kinine- 
fabriek, which produces over 80 per cent, of the 
world’s consumption. The British combine controls 
3407 acres and sells its produce to a manufacturer 
in the United Kingdom. Production of bark from 
uncontrolled plantations is small, but several planta- 
tions wiU in time have a large output. The export 
of cinchona bark from Java and Madura in 1921 
was 4601 metric tons (ef. J., 1921, 356 b) and of 
quinine 281-6 t. (310-3 t. in 1920). So far planta- 
tions of the oil-palm have been made only in 
Sumatra, where 22,230 acres have been planted ; in 


1921 the output wae 231,4 t., and the industry j, 
gradually being established. The important copj, 
industry is mainly in native hands; the faetorij, 
established for extracting coconut oil during 
war are finding difficulty in competing with Euro, 
pean factories, as it pays better to export copjj 
than oil. In 1921 exports of copra from Jata and 
Madura amounted to 93,009 t., and from the ot'oef 
islands to 66,807 t., compared with a total i.( 
182,000 t. in 1920. 

Petroleum, coal, tin, gold, silver and iodine are 
produced in important quantities, and manganese 
iron, nickel and ooppor ores, magnesite, phosphate 
rock, trass, sulphur and diamonds are either pro. 
duced in small quantities or offer prospects oi de 
velopment. The petroleum resources are not » 
great as those of America, hut the production is 
steady and will probably remain constant for many 
years. Development of petroleum and minerals is 
discouraged by the new mining law, which reaerres 
a largo share of any profit to the Government. The 
output of coal U increasing steadily and reached 
1,117,432 t. in 1921; if the output continues l« 
increase, external markets will have to be sought. 
Two gold and silver deposits in the Residency of 
Benkoelen (Sumatra) are being developed by th# 
State, and n rich deposit of copper has been (onnd 
at Tanim (Dutch Timor), but a body of ore sufficient 
to warrant exploitation has yet to be discovered, i 
deposit of iron ore, estimated to contain 5 million t, 
of surface ore and 155 million t. cf clay ore, has 
been discovered in the island of Celebes near abnn. 
dant water-power; the dry ore contains 48 per cent, 
of iron, 6-5 per cent, of aluminium and 10 percent, 
of moisture. In 1920 there were produced: gold 
8,864,771-3 fine ox. ; silver 102,027,820-7 fins o*.; 
manganese ore 4179 t.; tin 2072 t. 


The Government has fostered the establishnient 
of new industries. Progress has been made in the 
manufacture of edible oils and of soap, factories lor 
making firebricks, bricks and tiles, paint, etc. have 
been established, chemical industry is developing, 
and oxygen, carbon dioxide, iodine, sodium hi- 
sulphate, carbon bisulphide, calcium carbide, and 
pyrotechnical compounds are being made on > 
limited scale. An iron and steel works is 'beiiig hmit 
at Cberibon by German interests, a paper mill vitn 
an (annual) capacity of 3000 t. is under conshuc- 
tioii, as are also a blast furnace in Sumatra niw a 
lead factory at Gedangan. A British-Dutch-Noine- 
giau combine is considering the erection of a factor; 
for making synthetic fertilisers. 

In 1920, the latest year for which statistioa w 
available, exports from the Dutch E. Indies 
the record value of 2,254,000,000 guilders 
Is. 8d. at par, now about Is. 9d.), of ""***‘*,J 
cent, was for sugar and molasses, 8 9% for rw 
gutta-percha, 11-7% for tobacco, coffee f 

for quinine, 0-4% for cinchona hark and P . 
for minor agricultural, mineral and forest p 
Since the war new markets have „dthi 

United States, Australia, and the Far has , 
future is regarded with optimism. ii 

were valued at 1,116,200,000 guilders, , jjpg 
order of importance, chiefly from the I a jj, 
dom, the United States, Japan, and Singap • 
port statisticB for 1921 will probably 
reduction both in quantity and value. 
there is a growing demand for textiles, 
naints. leather, earthenware, porcelain, b 
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lassware, but the market for iron and abeel is dull, 
'reat Britain, Germany, the United States and 
flpan are competing keenly in the chemical trade, 
nporte from Japan are decreasing, and Germany 
almost recovered her pre-war position. Britidi 
rade in the Dutch East Indies could he con- 
iderably increased, the market ofiFering very great 

flssibiilities. 

^OET ON THK INDUSTBIAL AND EcONOHlO SITUATION 
IK CZBCHOSLOVAKIA, Datkd May, 1922. By 
It. H. B. Lockhabt, H.M. Commercial Secre- 
pTagy^» Department of Overseas Trade. 
Pp. 44. U.M. Staiionery Office, 1922. Price 
Is. 6d. 

Since the publication of the previous report on 
Jzechoslovakia {cf. J., 1921, 372 r) this State has 
irogresaed further in construction problems. The 
lood support accorded to a State loan floated in 
jondon and the establishment of an Anglo-Czech 
lank in Prague are indications of the interest and 
lonfidence of English business men in the country. 
[Ik continued decrease in purchasing power of 
leighbouring States has led to a crisis in the 
ndustry of the country, which relies on exports for 
ts prosperity. This was, however, foreseen by most 
oanufacturers, and no serious failures have 
xxurred, nor are any anticipated. As a remedy 
itrong efforts are being made to reduce wages and 
cost of living. Glass holds third place in 
[Izechoalovak expoHa for 1921. To extend their 
markets window-glass manufacturers have formed 
tvo sales organisations under the names of 
" Vitrea ” and “ Fenestra.” In the spring of 1921 
kintrol of the sugar industry was taken over by a 
i;ndicate. The estimated output for 1921-22 is 
^,000 metric tons. <For further details of the 
1921-22 sugar trade cf, J., 1922, 177 R, 315 b, 334 b.) 
Fbe coal industry has suffered badly in the period 
bder review, though the output in 1921 was 
ilightly greater than in 1920. In 1921 the output 
if hard coal was 11'65 million tons, and of lignite 
p million tons. The position of the metal industry 
bs also declined owing to high costs. Of the total 
921 imports, 3,9fll,716 metric tons, Great Britain 
applied 2*5 per cent., and of the exports, 
^&45,765 t., took 1*0 per cent. (c/. J., 1922, 226 b>. 
pie quantities and distribution of certain groups of 
|mports and exports in 1921 were as follows ; — 


TRADE NOTES 

BRITISH 

GeU Coast In 1924 

This colony enjoyed great prosperity during the 
flrat half of 1920, bat the fall in price of cocoa — the 
chief article of export— from £122 to £39 per ton 
caused much financial distress and the export de- 
creased by 51,403 tons to 124,773 t. Lees attention 
was paid to the palm-oil industry and only 629,612 
galls, of pericarp oil and 7664 t. of kernels were 
exported, compared with 938,595 galls, and 9892 t., 
respectively, in 1919. Special steps were taken to 
foster the copra industry along the sea coast, but 
the export of coconuts declined by one-half to 427 t. 
Exporta of rubber fell by 58 per cent, to 134 t. and 
those of kola nuts declined slightly, the demand 
remaining good. The experiments on the cultiva- 
tion of sisal and groundnuts and the production of 
shea-butter {cf. J., 1921, 440 n) were continued. 

Small diamonds of good quality were found in the 
lower Birrim valley and a company has been formed 
to exploit the diamondiferons area of the colony. 
An occurrence of gold recorded near Ewamang, in 
Eastern Akim, is not considered of economic im- 
p<H4ance. Deposits of low grade manganese ore 
were observed in the area north of Seocondee. 

Exports of domestic produce and manufactures 
were valued at £11,336,046, an increase of 22 per 
cent, and imports increased in value by over 90 per 
cent, to £15,152,145. The United Kingdom still 
holds the largest share of the external trade of the 
colony, hut has not yet regained the pre-war posi- 
tion. Ground was gained by the United States, 
which supplied most of the imports of sugar, kero- 
sene, iron and steel, perfumery, etc. and took a 
large share of the exports of lumber, manganese ore, 
and cocoa. — {Col. Bep.-Ann., "No. 1119, 1922.) 

Ciiemicals, etc., nsed by $. African Mines 

According to the Union Department of Mines and 
Industries the values of the chemicals, etc. pur- 
chased for South African mines in 1921 were 
as follows: — Cyanide, £414,801; disinfectants, 
£21,6^; explwives, £2,036,956; iron, and products 
of, £339,294; lead, £4,727; lubricants, £347,149; 
oils, non -lubricating, £15,268; paint, tar, etc., 
£39,004; steel, £617,079; zinc, zinc discs, £166,568. 
—{U,S. Com. Pep., Sept. 11, 1922.) 


bcii 

1m, 


M«trIo 

PeroentAgs 

tons 

distri button 

17,882 

Anstr. 10, Yogoslav. 18. 
Ger. 11 

18,248 

Ger. 37. Fr. 27, U.S. 12 

104,250 

Pol. 72, Bum. 18 

1,487 

G«r. 85, Austr. 10 

108,065 

Q«r. 36, B«lg. 11, 
Austr. 0 

447,226 

U.K. 21, Fr. 20, 
Austr. 14 

7,682,002 

Qer. 41. Austr. SS, 
Hung. 14 

10,414 

Hung. 48, Ger. 16 

17,766 

PoL 42, Ger. 27 

182,741 

Austr. 16, Italy 14, 
U.K. 11, Ger. 8 

62,485 

Ger. 22, Austr. 21, PoL 16 


iortfi give the value of the total im- 

27 ^ 22,435 million kronen 

^ respectively, leaving a favour- 

“fl-iance of 4877 mill, kr., as against 
Souti 74 ^*^’ (present value of kronen 


FOREIGN 

Tbe Indigo Market in China 

The chief dyestuff imported into China is syn- 
thetic indigotin, of which 90 per cent, is distributed 
in the form of 20 per cent, paste. It is estimated 
that 60 per cent, of the world’s production of syn- 
thetic indigotin is consumed in China, and that 
the trade is worth nearly £2,000,000 per annum. 
Sales depend upon the price, as the Chinese use 
natural indigo if the price of the artificial product 
rises much above 40 taels per picul (equivalent 
to about Is. per lb. in Aug., 1922). Stocks of 
indigotin-paste in China, excluding Hongkong, are 
being offered at Is. 4d. per lb., and amount to about 
65(X) long tons, derived as follows (per cent.): — 
Germany 50, Switzerland 10, Franc© 15, the United 
States 10, Germany (“reparation ” deliveries) 15. 
Competition in the indigo trade depends upon the 
possession of an efficient sales organisation, and 
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those SwisSj French and American firms which are 
able to compete with the Qermans have their own 
organisations on the spot. Stocks of British-made 
indigotin have been shipped hack to England, 
probably becmuse they were unsaitable for the 
Chinese market, but it is anticipated that the 
British indigotin will be a factor in this trade in 
the future. — {U.S. Com. JSep., Sept. 18, 1922.) 

The Chilean Nitrate Industry 

H.M. Consul at Antofagasta reports that 447,197 
tons of nitrate was produced in GUte during the six 
months ended June 30, 1922, as against 851,239 t. 
during the same period of 1921. Exports declined 
from 785,862 t. to 279,034 t., of which abont 36 per 
cent, was shipped to Europe and Egypt, and 50 per 
cent, to the United States. Consumption during 
the first half of 1922 is estimated at between 900,000 
and one million tons, the Nitrate Pool alone having 
sold 590,000 t. out of 800,000 t. it held in stock at 
the end of December, 1921. At the end of June, 
stocks in Chile were estimated at 1,609,000 t., and 
in Europe ftnd Egypt at 217,500 t. Many factories 
which rtduced output during the recent crisis have 
completed their stocks and closed down. Only 33 
factories were working at the end of June, but it is 
anticipated that trade will improve early in 
1923.— (Official.) 

Exports of Caroanba Wax from Brazil 

Camauba wax, used in making phom^raph 
records, physical apparatus, etc. is obtained from 
a palm tree which flourishes in the hot, dry zones 
of north-eastern Brazil (c/. J., 1921, 319 r). The 
quantity and value of the exports during recent 
rears have been as follows : — 1918, 4215 metric tons, 
20,432,956 milreUj 1919, 6224 t., 20,539,680 milreia; 
1920, 3516 t., 10,873,046 milreis; 1921, 3908 t., 
10,394,627' milreis (milreis=28. 3d. at par, now 
about 6*5d.). The chief ports of shipment are Forta- 
leza in the State of Ceara, and Uha do Cajueiro, in 
the State of Maranhao. — (U.S. Com. Rep.^ July 17, 
1922.) 

Proposed Capital locreases io the German Dye Industry 

The capital of the Farbwerke vorm. Meister 
Lucius u. Briining, Hochst, is to be increased 
frk)m 470 to 940 rniilion marks. Of tb© 
new shares to be created, there will bo 400 million 
ordinary shares, participating in this year's 
dividends, which will be taken over by a bank at 
loO per cent, and offered to existing shareholders 
on a share for share basis; and 30 million prefer- 
ence shares with dividend rights as from January 
1, 1923, to be taken up by the other firms con- 
stituting the ** I. 6 (who also contemplate 
donbling their capital). The directors of the 
company are of the opinion that the company will 
be able to pay dividends commensurate with the 
increased capital. 

The following table gives a survey of the capital 
in<7eases during the last few years of the various 
companies belonging to the combine : — 


The Italiao Market for Paint and Varnlib 

Most of the paint and varnish made in 
second-grade material. About 10 per cent 
requirements in high-grade paints and varniei, ■ 
made in Italy, Great Britain supplying 7o 
United States 20 per cent. Germany practi ^ 
controls the market for dry artificial colours, 
oil and red lead are imported from Great Briw 
rosins and turpentine from the United gf^ 
France and Greece, size from Great Britain a 1 
China, and wood oil from China. Most of tS 
mineral colours needed are produced in the coutitrr 
In 1913 Italy imported about 8500 m.t. of 
and colours and 3000 t. of varnish, but owing +. 
trade depression the imports in 1920 fell toGScflt 
and 2260 t., and in 1921 to 4400 t. and 1158 1 
respectively. ’ 

The World's Trade lo Dyesfnlfs 

The following statistics concerning the world'j 
trade in colours and dyestuffs is based upon tin 
classification adopted by the United States, Tiiii 
classification includes coal-tar dyes, turpeitine 
linseed oil, chalk and crayons. 

Exportt in 1920 : — Value Destination 

t Percent. 

Uulted States .. 28,000,008 .. America &6, Eurone 26, 
AustxaL M, Afr. 1-6 
England . . . . 25,693,000 . . Brit. Col. 85, Europe 33 

Germany . . 9,679,000 . . Chiefly Enrope 

France . . 5,271,000 . . Europe, Egypt 

Holland .. .. 6,776,000 .. Belgium, U.K., France, DutcliJ 

Indies 

Japan . . . . 8,815,000 . . China 60, Rest uf Asia 40 

Canad.n .. .. 1,756,000 .. V.K. 70, U.S.A. 30 

Import$ in J920r- 

England . . 


• Value 

I 

0,791,000 


Origin 
Per cent. 

Can., France, HolL 


EoUand .. .. 3,999,000 

France . . . . 2,824,000 

Italy .. .. 1,684,000 

Sweden .. .. 1,699,000 

Switzerland . . 1,385,000 

Spain .. ..' 1,828,000 

Norway .. .. 1,112,000 

Denmark .. 1,104,000 

Canskda 4,251,000 

Britisli India . . 6,661,000 

Brazil . . 4,392,000 

Argentina 3,817,000 

New Zealand . . 2,756,000 

Cuba . . . . 2,384,000 

South Africa .. 2.221,000 

China . . . . 2,000,000 

Fhillpprfnea . . 1,743,000 

Aostralia.. .. 1,679,000 

Egypt .. 1,560.000 

East Indies . . 1,470,000 

Chile .. 1,200,000 

United State* ..<1,000,000.. 

In 1913 UreaL Britain, Germany, and the United 
States were the chief countries 
stuifs, their exports being valued at $15,000, OW) 
815,000,000 and $7,328,000, respectively, and 
position was maintain^ during 1920. I” 
prices fell heavily and the value of the 
during the first ten months of the 
$10,437,000 for tho United States and to 
for Great Britain, compared with $24,058,000 
$13,339,600, respectively, for the same pen® 
1920. The value of the world’s trade .'n “J!*' 
during 1921 was less than one-half that in 1 


U. SjI,. 

Germ. 

Germ. 74 

V. K., HoU^ U.S.A. 

Germ., U.K. 

Germ., U.K. 

Germ. 50, France 25 
U.K. 50, Germ., U.S.A, 
Germ., V.K. 

Germ., U.K. 

U.S.A. 83 
U.K. 60 
U.B.A., U.K. 

U.S.A., U.K., Germ. 

U.K. 40, Austral. 8U, U.J .V.lJ 
U.S.A. 84 
U.S.A., U.K. 

Japan 60, O.K., U.S.A. 
U.S.A. 90 
U.K. 60, U.S.A. 30 
U.K. 50, France 25 
HoU. over 67 
U.S.A. over 50, U.K. 


In nmiai 

Oct.. 1919 

April, 1921 

Dec.. 1921. 

Sept.. 1922 

marka 

O.Sh. 

P.Sh- 

0.8& 

P.Sh. 

O.Sh. 

F.Sh. 

O.Sh. 

P.Sh. 

Hddnt 

180 

72 

400 

80 

440 

80 .. 

880 

60 

Bad. Aitfl. 

180 

72 .. 

400 

80 . 

440 

SO .. 

880 . 

60 

Bayer . . 

180 .. 

72 .. 

400 

30 

440 

$0 .. 

880 

60 

Treptow 

63 

25 .. 

186 

10 

149 

10 « 

298 

20 

Orieibdm 

45 

18 .. 

100 

a 

110 

8 .. 

220 

16 

WefIer-ter>IfeCT 

16-64 .. 

6-66.. 

31 

2-33 . 

88-65 . . 

2 88 .. 

67-30 . 

4-66 

CaMlla.. 

81 

82 

152-20 . . 

— 

152-20 . , 


804-40 . 

— 

Total 

746-64 

297-66 

1,619-2 

110-88 

1,764-85 

110-33 

3,629-70 

220-66 


Dividends/*' Share 
1921. 


.. 20 

. 30 •• 

.. 20 

so •• 

.. 20 

30 •• 

, 20 

30 •• 

16 

.. 27 •• 

15 

. . 25 

.. 20 

3 


24-82 

24-82 

24-82 
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REVIEWS 

UrCAL Tbohkoloot and ^ALYSIS op OiL3» 
Fats and Waxes. By J. Lsweowxtboh. 
Sixth edition. Vol. II. Entirely revised by 
Q if. Waiburton. Pp. xii.+9S9. London: 
^acmilUin and Co., Ltd., 1922. Price 42s. net. 
frh© many and widespread interests which are 
kcerned with the preparation and use of oils, 
r gjjjj waxes, are of such magnitude, and their 
Ctional importance so great, that they rank 
Lngst the great industries of the Empire. The 
brkiDg np of the prime raw materials, the pro- 
action and preparation of which are of the utmost* 
! rtance to many, if not all of our Colonies, in- 
such an amount of capital and labour that 
^ere exists every justification for the production of 
encyclopaedic treatise which should contain a 
fttement of all modern improvements in the pro- 
(ction, purification and manipulation of the 
irious oils, fats and waxes, as well as the fullest 
{tails as to their analysis, composition and 
wperties. 

Dr. Lewkowitsch’s book is the only work in our 
icguage which approximates to this standard, 
nd his wide experience enabled him to write with 
Dtliority on the subject. There can be no doubt 
lat his death before he had completed any more 
lan the first volume of the fifth edition of his 
Dok, which appeared in 1914, made it extremely 
ificult to maintain in the later portion of that, 
od also any subsequent editions, the high standard 
bichhe had set. So long as the living personality 
f the author was behind his writings, the peculiar 
:yle and diction which he adopted could be 
ccepted, they were characteristic of the man, but 
; is to be regretted that they have been retained 
1 the edition now current which bears a date eight 
ears after the author’s decease. 

It may be questioned always how far a revision 
laiild involve alterations of text, but if revision is 
> be anything more than reprinting, then etate- 
lentB in the older editions which refer to periods 
f time should be amended. In very many cases 
trougliout the volume now under review such 
ording as “ during the last decade,” “ during tho 
ist few years,” recently,” is found in sentences 
hich have been changed in no way since they 
ppearcd in the 1909 edition. If any reason could 
e advanced for their appearance in the 1914 
ilition, surely none can be put forward for their 
resence in the new publication of 1922. Most of 
be statements so introduced have no bearing what- 
Ter on current conditions. 

The Tolunre contains two chapters. The first, 
mich consists of 39 pages only, deals very briefly 
the commercial preparation of the raw 
la^rials used in the oils, fats and waxes industries. 

I IS to be regretted that so important a branch of 
e industry receives such scant attention, and 
specially is this so when up-to-date plant and 
Tactic© are ignored. Only two examples of this 
paragraph on p. 16, dealing 
the Anderson “ expeller ” continuous oil- 
1 ^^’ introduced by the word “ recently,” 

8 not been altered since it appeared in the 1909 
altogether ignores, in its possibly 
ad/ of the press for the purposes 

lanfi more modern and quite extensire 

)rpb^; especially in American practice, to the 
aary crushing of such oily materials as oc^ra. 


Further, the square box-press, which has largely 
superseded the circular cage-press for the pressing 
of palm-kernels and copra, both in this country and 
abroad, is not mentioned. 

The second chapter, which forms the major 
portion of the volume, consists of a series of mono- 
graphs dealing with the principal oils of commerce^ 
whiilst lesser known oils are described dn short 
paragraphs or tables. This undoubtedly is the most 
useful part of the volume, since it contains prac- 
tically all the published information concerning the 
materials about which it treats, though it might be 
claimed that much of the older matter could he 
eliminated without any sacrifice of utility. 

The outstanding need of the volume is an alpha- 
betically-arranged index of its contents. In 
previous editions a general index has been appended 
to Vol. Ill of the work, and it is to be presumed 
that this will be continued, but the inconvenience 
of referring to an index in one volume in order to 
locate matter contained in another is obvious. The 
indexes of botanical and zoological names contained 
in this voilume are of somewhat doubtful utility. In 
spite of the above-indicated shortcomings, the 
appearance of this volume must be welcomed by 
everyone who is concerned with industries involving 
a knowledge of the preparation and properties of 
oils, fats and waxes, as a large proportion of the 
information contain^ in it is not obtainable else- 
where without an immense amount of labour and 
extensive reference to innumerable other publica- 
tions. From this point of view the work is most 
valuable. 

John Allan. 


Fourth Report on C!olloid Chemistry and its 
General and Inuustrul Applications. Pp. 
382. London: H.M. Stationery Office^ 1922. 
Price 5a. 6d. net. 

This report, which is issued by a Committee of 
the British Association for the Advancement of 
Science under arrangement with the Department of 
Scientific and Industrial Research, is similar in 
plan to the three reports already issued, the subject- 
matter being arranged under two heads, namely, 

(1) classification according to scientific subject; 

(2) classification according to industrial process. 
The sections included under the first head are: — 
“ Colloid Problems in Analytical Chemistry,” by 
H. Bassett; “ Cataphoresis : The Motion of Col- 
loidal Particles in an Electric Field,” by E. F. 
Burton; “Colloid Systems in Solid Crystalline 
Media,” by C. H. Desch; “Molecular Attraction 
and the Physical Properties of Liquids,” by Edwiu 
Eidser; “ Membrane Equilibria,” by W. E. Garner; 
“ Di6|>eree Systems in Gases,” by W. E. Gibbs; 
“The Theory of Lubrication,” by W. B. Hardy; 
“Application of Colloid Chemistry to Mineralogy 
and Petrology,” by Alex. Scott. 

The technical papers included under the second 
heading are: — “The Colloid Chemistry of Soap. 
Part II. The Soap Boiling Processes,” by J. W. 
McBain and E. 'Walls; “The Concentration of 
Ores by Flotation,” by Edwin Edser; “ Colloids in 
Catalytic Hydrogenation,” by E, F. Armstrong and 
T. P. Hilditch; “The Role of Colloids in Electro- 
lytic Metal Deposition,” by H. J. S. Sand^ 
“Rubber,” by H. P. Stevens; “Colloidal Fuels, 
their Preparation and Properties,” by A. E. 
Dunstan. 
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If the Tarions scientific and technical jonmals 
pnblished during the iast few years «re examined 
only cursorily, one cannot fail to notice that colloid 
chemistry is attracting more and more attention, 
as is indicated by the large number of papers deal- 
ing with various aspects of the subject. This in- 
creased interest is indicated by the fourth report, 
which contains more than twice the number of 
pages in the third report. 

With advance in knowledge it becomes increas- 
ingly difficult to offer a definition of colloid chem- 
istry. Such substances as the proteins have been 
looked npon as typical emulsion colloids, but in 
recent years it has been shown that many of their 
properties can be explained by the application of 
ordinary stoichiometrical relations. Again, the 
work of Laue and Bragg, Langmuir, etc. indicates 
the existence of residual valencies at the surface of 
solids, and this, together with an increase in know- 
ledge of the laws underlying the formation of com- 
plexes, will undoubtedly throw fresh light on the 
subject of adsorption, a subject which is particularly 
dear to the colloid chemist. This difficiilty of 
definition is indicated by the subjects included in 
the present report, since some of them a few years 
ago would undoubtedly have been classed as pure 
physics and not aa colloid chemistry. 

A decade or so ago it was considered that the 
various processes of analytical chemistry could be 
explained by the application of the dissociation 
theory. DiflBculties were then glossed over; now 
one endeavours to meet many of them by a con- 
sideration of the colloid chemistry involved. Prof. 
Bassett discusses the fundamental colloid pheno- 
mena underlying many analytical operations, 
especially in connexion with the formation, purity, 
filtration and washing of precipitates. Attention is 
also called to a phase of the subject which is 
generally neglected, viz., the colloid properties of 
filter paper, surfaces of vessels, etc., and there is 
a valuable section which illustrates the application 
of the principles discussed to various important 
analytical estimations. 

In the section on cataphoresis. Prof. Burton 
summarises the main points of the (nibject, and 
includes recent work on technique carried out in bis 
laboratories. 

The dispersion of solid particles throughout a 
crystalline solid, when the state of sub-division is 
sufficiently fine, introduces colloidal characteristics 
of interest in metallurgy and mineralo^. Prof. 
Deech writes a critical article on the application of 
our knowledge of colloids to such questions as the' 
hardening of steel and of certain non-ferrous alloys, 
and the colouring matters in crystalline minerals. 
Very often the use of the blessed word “ooHoid ” 
is considered to offer an explanation of a subject 
which is little understood, as was the case with the 
word “catalysis,” hut Prof. Desch is careful to 
point out where it is doubtful whether the solution 
of a problem is to be found in the application of 
colloid chemistry. , 

Mr. B^^r's article on roolecnlar attraction and 
the physical properties of liquids is different from 
the others in that it consists mainly of the develop- 
ment of a theory of the author’s on the law of raol^ 
cnlar attraction. It is found that in all liquids the 
result of an^ysing the experimental data is to indi- 
cate that the molecules attract each other inversely 
as the ei^th power of the distance separating 
them. Expressions are deduced for calculating the 
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latent heats and surface tension of liquids, 
the assumptions made, and with which 


One: 


not agree, is that the molecules of a liqny 
those of its vapour are identical in structure bo? 
as association is concerned, and the degree of ^ 
ciation does not vary with the temperature. 

Mr. Garner discusses the potential differen 
occurring at the surfaces of membranes ia eojj* 
with electrolytes, special attention being pajj ^ 
Donnan’s theory. Loeb has recently made eiteoj 
use of the Donnan equilibrium in dealing witli n* 
teins, hut this is not referred to. It would hn 
been interesting to have had a criticism of L«||i 
results by an independent worker on tbe subject 

Gas-solid and gas-liquid disperse systems are i 
importance in connexion with various tatoa 
phenomena, with industrial operations such as ti 
precipitation of dust, and with chemical warfja 
and Dr. Gibbs gives a valuable risume of the tesuli 
hitherto obtained and of the underlying theorr. 

Mr. Hardy discusses the various theorii ( 
lubrication and then gives an account of his or 
theory and work on the subject. Dr. Scott gives 
very valuable bibliography and discussion of tj 
application of colloid chemistry to mineralogy n 
petrology, and is careful to point out many dire 
tions in which further investigations are ne^ed, 

Prof. McBain and Mr. Walls give fret a bti 
account of actual soap-boiling practice, then 
theory of soap-boiting based on laboratory and sea 
technical experiments, and finally the applicationi 
the theory to the several industrial processes. II 
authors state that " neither icientist not eijer 
enced soap-boiler is in a position even nowtogii 
a connected and reasoned account of all the ph 
nomena upon which this vast industry is bass 
ImprovetnenU are still effected by purely cinpirit 
triM.” Nevertheless, the work of McBain andh 
collaborators at Bristol University, in which the 
is strict application of scientific method to i 
industrial problem, is making sure progress in tl 
direction of eliminating empiricism. This repoi 
together with Part I, goes a long way towards U 
objects aimed at, namely, a clear description of tl 
experimental behaviour of soap and their soratioa 
and tbe development of a rational theory to acco* 
for them, so that ultimately the various factonei 
be controlled quantitatively. 

Mr, Kdser’s article on the concentration 
minerals by flotation is one which contains a to 
Hidcroblo amount of original work and niaiiy 
obserrations. It is thought-provoking an ^ 
doubtedly give rise to much discussion ana 
experiment, since in many of his ‘ j 

at variance with many physical chemists, esp 
with Bancroft. 


In the hydrogenation of gaseous or 1 . 
compounds colloid phenomena are 
(1) because of the surface at L„„ait» 

occurs ; (2) when catalysie in the 
are employed. The various • -s tbi»« 

conditions invotved, as well as the v 
of catalysis, are considered and critically 
by Drs. Armstrong and Hilditeh. ..Jcole'* 
The effect of colloids in giving » o 

deposits from electrolytic plating 
which has tong been known, but it is o J 
tively recentty that i^re or -lanatioW 
attempts have been made ^ Ki*® P ; t„eeti 
the phenomena. Dr. Sand pres a® 
summary of this subject. 
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pr. Stevens’s report on rubber is an extension of 
ihe first report published in 1917, the bibliography 
>eing brought up to date and the properties of 
lubber discussed from the colloidal view-point. The 
luestion of vulcanisation is treated in detail. 

Pr. Punatsn’s report on colloidal fuels is very 
jrief, and refers, more particularly, to work done 
n the United States. It could have been expanded 
fitb advantage. 

As will be seen from tne brief summaries given 
ibove, the various reports are written by well- 
aiown workers on the subjects about which they 
i-rite and their importance to all who have to deal 
t some time or other with colloids cannot be over- 
ffiphasised. The resulte obtained in the study of 
oUoid chemistry are now being utilised in eo many 
ranches of science, that the literature on the 
ubject has become very scattered, and all interested 
n the matter owe a great debt to the special Com- 
aittee of the British Association for the work it has 
ione in arranging for the drawing up of such 
dmirable and critical summaries. 

T. SLAtEB PhICE. 


ioDEEN Gasworks’ Practice. By Alwtne Meade. 
Second edition, rewritten and enlarged. Fp. 
aji+815. Xiondon: Benn Brothers, Ltd., 1921. 
Price 55s. net. 

If anything more were required to confirm that 
be industry concerned with town-gas manufacture 
I in the forefront of cbemical'engineering industries 
-as regards else, capital value, extent of its 
unifications, and the multiplicity of its opportuui- 
[es for rendering national service— this book by 
Iwyne Meade would suffice. Those best able to 
idgo tell us that there are very few chemical 
igineers amongst us : there are many able 
jchnical chemists who are poor eugineers, and 
lere are many excellent engineers engaged in the 
lemical industry who are very poor chemists. None 
it a fully qualified chemical engineer — in the ideal- 
tic sense — could have compiled and written this 
wk on modern gasworks’ practice. The author 
jmonstrates unquestionably that he not only pos- 
sses a thorough theoretical knowledge of his 
ibject but that lie is in the closest association in an 
lecutive capacity with many of the processes, 
lantfi and operations described and excellently 
lustrated in this voluminous work. The bock is 
ell arranged, well bound and well printed, and the 
iblishers are to be congratulated on their part of 
IS work. We would, however, suggest that it 
advantage if the third edition were 
iblished in two or three slightly smaller volumes, 
trticularly as the author draws our attention to 
'6 fact that the bulk of the second edition is 60 per 
nt. greater than that of its predecessor ; and “ as 
there is no indication as to when finality in this 
^ction may be reached.” 

shook justly claims to be one on modern gns- 
* j ^ practice, and all the advances that have been 
inoi industry up to the middle of the 

w ij faithfully and adequately handled. 

have been better if the autlior 
ealt less fully with obsolete plants and 
p„ he had been contented with 

jjj accounts. Undoubtedly every- 

DaH' 1 touched on. is of great int«‘rest 
8worV*^» specialists, but the subject of modern 
practice is such an extensive one that 


the author cannot afford space to make the book an 
historical treatise on the gas industry. The author 
depends perforce, for much of his information 
relative to the results obtained in plants and pro- 
on account* published, in good faith, by 
i^r^ed parties. This is a misfortune that is not 
^ to the gas industry. 

As the volume of work done by such research com- 
mittees as the Gas Investigation Committee rapidly 
ancreasee, it will become less and 'ess necessary to 
depend on, and refer to, the less reliable workers. 
A perusal of this book brings conviction that the gas 
industry no longer depends for its progress on the 
practical ” man alone— with his rule-of-thnmb 
methods and lack of vision — but is now at iong last 
making good use of scientificaily-trained men. 

One here realises, too, the enormous debt the 
industry owes to the Fuel Department of the Leeds 
University for the work, of immediate value to the 
industry, which has been carried oat by members 
of it* staff during the last fifteen years. Few 
industries are served by the universities so well as 
the gas industry, and it is an excellent and re- 
juvenating thing that this should be so. Mr. 
Meade creditably draws heavily for his inspirations 
from the reports on work carried out at the Leeds 
University — re-assembling their results in more 
digestible form — and enhances the value of his book 
proportionately. 

** Alwyne Meade ” should be found on the shelves 
of all progressive gas engineers and students, as it 
is an incomparable book of reference and text-book 
combined. 

E. W. Smith. 


GbITNDZUGK DER AKGEWANDTBN Er.W TTtOf : h Rtmth 
Bant> r : Elektbochemib dbr Lobunoen. By 
Prof. Georg Grubb. Pp. xii-i-268. Dresden 
and Leipzig: Theodor Steinkopff, 1922. Price 
8 j. 6d. (IOj. bound). 

In many ways this book resembles Foerster’e well- 
known Elektrochemie wassriger Ldeungen,” but 
it is less detailed. It begins with 140 pages of 
theoretical principles, in the form usual in German 
text-books, and not always up-to-date. Thus, in 
considering dilution laws, no mention is made of 
Washburn’s important experiments, and the work 
of Kriigcr and Knimmreich on absolute potentials, 
although given extremely briefly without mention of 
the names, has no reference beyond Foerster’s book. 
In other respects the literature referencee are 
usually good, and comprise work don© in 1921. 

The introductory section includes the lead and 
nickel-iron accumulators, the “combustion” cell, 
and eleefcro-endosmose and its applications. The 
electro-deposition and refining of metals are next 
treated. The section on the electrolysis of alkali- 
chlorides (pp. 171 — 218), which deals with alkali, 
chlorine, hypochlorite, and chlorate, is very good; 
the descriptions of the principal cells are brief but 
clear, and numerical data are given when these are 
known. Electrolytic oxidation and reduction pro- 
cesses, tho electrolysis of water, and the electrolytic 
prevention of boiler-corrosion follow, and there is a 
good index. 

Prof. Grube's book is a very useful and concise 
text-book of the electrochemistry of solutions, and 
provides a readable account of an important branch 
of technology. 

J. R. Pabtinqton. 
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J. TAKAMINE 

W« are indebted to Dr. Allen Rogers, hon. secre- 
tary of the American Section, for the following facta 
concerning Dr. Takamine, an original member of 
this Society, who died in New York on Jnly 22, 
aged 67 years. 

Jokichi Takamine was born in Takaoka, Japan, 
and received his scientific and technical education 
in the Imperial Engineering College, now the 
Imperial University, of Tokyo, where he graduated 
in chemical engineering in 1878; later as a govern- 
ment student, he spent three years at the University 
of Glasgow. The degrees of doctor of engineering 
and doctor of pharmacology were conferred upon 
him by the Imperial University of Tokyo in 1899 and 
1904, respectively. Among the many important 
positions he filled were those of chief chemist to the 
Department of Agriculture and Commerce, director 
of the Government Chemical Laboratory, and Patent 
Commissioner for the Empire of Japan. He 
founded the Government Sake Experimental 
Station, and also the Tokyo Artificial Fertiliser Co., 
which owns the first superphosphate works in the 
country; during Takamine’s direction the capital 
of this company rose from 250,000 to 25 million yen. 

■Much of Takamine’s best work was done in his 
private laboratory. He took out many patents on 
the improvement of Moyctshi diastatic substances; 
he invented a process for extracting cobalt oxide 
from Japanese manganese ore which proved an in- 
valuable aid to the pottery industry of Japan; and 
he deveiloped the use of the improved Eojt process 
in alcoholic fermentation. In the early ’nineties he 
settled in the United States, at Clifton, New Jersey, 
where he isolated the active principle of Koji, known 
as Taka-diastase, which has been much used in 
medicine, and also, under the name “ Polyzime,” in 
the textile industry, in cereal foods and in baking. 
In 1900 he isolated adrenaline, the active principSe 
of the suprarenal glands, which has found such a 
wide application as a hemostatic agent. He is also 
the inventor of a process, still in use, for recovering 
glycerin from printers* rollers. 

Dr. Takamine received two orders from the 
Emperor of Japan, in one of which, the Fifth Order 
of Rising Sun, he rose bo Court rank; he was 
also appointed, by Imperial Decree, a member of the 
Imperial Academy of Science in Japan, of which the 
active membership is limited to sixty. 
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UNVEILING OF THE RAMSAY MEMORIAL 


T he medallion tablet to the memory of 
Sir William Kamsay was unveiled in 
Westminster Abbey on November 3, by 
H.B.H. the Duke of York, in the regretted 
absence of H.R.H. the Prince of Wales, who 
bad met with a slight accident in the hunting 
field on the previous day. The tablet, executed 
in bronze by Mr. C. L. Hartwell, A.R.A., 
represents in profile the head of the great 
ehemist ; it is set in a marble frame and bears 
the simple inscription : “ William Ramsay, 

Chemist.” During the short and impressive 
service, the Duke of York removed the veil 
which covered the tablet, and said : — “ On 
behalf of my brother I ask the Dean and 
Chapter to accept this tablet as a lasting 
memorial to Sir WiUiam Ramsay, the great 
chemist.” In accepting the memorial, Bishop 
Ryle, Dean of Westminster, said that it would 
be the duty of the Dean and Chapter of West- 
minster to preserve the mural tablet, and to 
add it to the galaxy of memorials to distinguished 
men of science placed in the adjoining North 
Aisle and including those dedicated to the 
memory of Darwin, Wallace, Lister, Adams, 
Stokes, Joule, and Hooker. 


There was a large and distinguished congre- 
gation. Lady Ramsay was present, with 
many of her family and relations. The officers 
cf the Ramsay Memorial Fund were represented 
by the Rt. Hon. H. A. L. Fisher, Sir Charles 
pherrington, the Rt. Hon. Lord Chelmsford 
^ce- presidents). Sir Hugh Bell (chairman), 
ftof. J. Norman Collie (treasurer), and Dr. 
yf- W. Seton (organising secretary). The large 
attendance of the Diplomatic Corps included 
Ambassadors (United States, France, Belgium, 
^pan. Spam, Germany) ; Ministers (ChUe, 

Mark, Finland, Greece, Lithuania, Nether- 
n- Sweden): d’ Affaires 

nma, Norway) ; representatives of the Italian 
mbassador and the Swiss Minister ; and 

veral Consuls-General. Among the many 
Science were Prof. H. 

if « (delegate of the French Academy 

W. Bayliss, Sir G. Beilb^' 
Prof. F. G. Donnan, Prof. F. E. 
Sir ®»*®brook, Sir R. Gregory, 

I Hadfield, Sir H. Jackson, the Hon. 
iir R Prof. J. R. Partington, 

H. W T Prof. S. SmUes, and Dr. 

lis ExooU arranged that 

'resent French Ambassador should 

sent the Prmce of Wales with the Gold 


Medal of the Ramsay Memorial Fund, but this 
cer^ony had necessarily to be postponed. 

We take advantage of this occasion to offer 
our tribute to the memory of our Past-President,, 
from the pen of one of his most distinguished 
pupils. Dr. Morris Travers, who was intimatefy 
associated with him in the discovery of neon^ 
krypton and xenon. 

WILLIAM RAMSAY 

beautiful ceremony in Westminster 
Abbey on November 3, was the world’s homage 
to the genius of one of the greatest scientists 
of our time. His name is enroUed with those 
associated with the highest achievement by 
men of our race ; it passes into history. Though 
much has been written on Ramsay’s life and work 
since his death in 1916, it may still be permitted 
to those who were associated with him, many of 
them members of this Society of which he was 
one time President, to pay personal tribute to the 
memory of their well-loved friend and leader. 

To one who was privileged to serve him for 
many years it seems that the quality in 
Ramsay’s nature which drew men to him, 
was his unshakable belief in human integrity. 
Suspicion and distrust were absolutely foreign 
to him. Never did a student appear so worth- 
less but that Ramsay had hopes for him. 
Over-confidence in associates may have led 
to the exploiting of his name, to his own grief 
and annoyance ; but in his confidence in the 
reliability of fellow scientists lay the springs 
of some of his greatest successes. The dis- 
covery of argon, the discovery of helium, the 
part he played in the development of the 
chemistry of radio-active substances, had their 
origin in the belief that the facts stated by 
Lord Rayleigh, Hildebrand, and Rutherford, 
were worthy of acceptance and investigation, 
and were not mere errors of experiment In 
pursuing investigations, those who served him 
knew that they had his entire confidence, 
demanding only an equal confidence in them- 
selves, and in him. Scientific friends, students, 
and colleagtics were freely admitt^ to his 
laboratory, in which there were no secrets. 

It has been suggested that Ramsay was 
Inchf in his scientific career. Nothing is further 
from the truth. He had hardly the advantage 
of a university training in the modem sense of 
the term. 'Wffiile in Germany he studied in a 
laboratory in which originality was at a dis- 
count. At Bristol he was loaded with the work 
and responsibility faffing on the shoulders of the 
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Principal of a small and struggling, college. 
In 1887 he took over the laboratory at Univer- 
sity College in which research was a dead letter, 
and when the spirit of research throughout 
the country was at a low ebb. Yet in ten 
, years he had built up a school of chemistry 
which drew students and investigators from 
aU parts of the world. 

Ramsay’s early work, carried out under con- 
siderable difficulties in University College, 
Bristol, consists mainly of a series of brilliant 
experimental researches on the properties of 
liquids and vapours, with occasional excursions 
into other fields. During his early years in 
London he completed some of these investi- 
gations, carried out some important work on 
the molecular weights of liquids, and other 
researches in which his students took part. 
The building-up of a school of research w'as the 
object which he had in view, but he did not 
bind himself to any particular line of investi- 
gation. He wrote a large text-book of inorganic 
chemistry, undertaking this work partly with 
the view of arranging and systematising con- 
temporary knowledge of inorganic chemistry 
on the basis of the Periodic Law. One edition 
only appeared, and it was never revised or 
rewritten. It is of historical interest, as the 
Periodic Law was the basis of some of his 
greatest discoveries. 

During the early nineties the development 
of the new theories of solution gave a fresh 
direction to the study of chemistry, and Ramsay 
became keenly and critically interested in the 
work of . the Continental school of chemists, 
which at the time, found many opponents in 
this country. He was not, however, inclined 
to follow in other mens’ footsteps. Students 
in his laboratory worked at problems relating 
to solutions ; but, although he was then casting 
about for new lines of research he did not 
take an active part in this work. It was Lord 
Rayleigh’s observation of the abnormal density 
of atmospheric nitrogen which provided the 
key to the series of discoveries which occupied 
his individual attention for the last years of the 
century, and which determined the future 
course of his investigations. 

Reading the original “ argon ” paper, one is 
impressed by the fact that, even when it was 
written, Ramsay realised that he stood on the 
threshold of greater discoveries. The discovery 
of helium, the logical sequel to the discovery 
of argon, confirmed him in the belief that these 
gases formed members of a series of terrestrial 
elements, and in the autumn of the year 1895 
he definitely embarked on the search for the 
missing members of the group. Two years 
later, in his address to the Chemical Section 
of the British Association at Toronto, he took 
the characteristic step of describing the progress 
of the search for the “ undiscovered gas,” 
predicting its properties, and inviting competi- 
tion in the quest. Three years after the dis- 
covery of helium the reward came to him in 
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tne simultaneous discovery of neon, 
and xenon, but it was only after two fS* 
years of strenuous work that the five “ ® 
gases ” were completely isolated and t? 
properties fully described. The isolation 
niton many years later set the crown on 
work. 

These discoveries had their origin in 
power of grasping the significance of 
observed by others rather than of pass ' 
them over as possible errors of experiraJI 
The development of them was based upon™ 
clear understanding of the simple fundamnno! 
laws of chemistry. The conduct of the Ion, 
drawn-out investigations, in face of real dig 
culty and often of adverse criticism, called fa 
enthusiasm, courage, and perseverance, ant 
the character of the work demanded exT»i 
mental skill of the highest order. tS 
qualities Ramsay brought to bear on hi 
researches, and with them he in some measan 
endowed those who served him. 


Space does not admit of further referenct 
to Ramsay’s scientific researches, nor to hi 
activities in connexion with scientific ant 
educational organisations. Suffice it to sai 
that the election of the man most renownei 
for his investigations in the domain of scientifii 
chemistry to the office of President of fhi 
Society, and his acceptance of that office 
may be regarded as a landmark in the historj 
of the relations of British science and Britisl 
industry, which he did much to foster, 

In building up the school of chemistry al 
University College, and in maintaining the 
spirit which pervaded it, Ramsay’s pcrscnalitj 
was a dominating factor. Even in his busiest 
time he rarely failed to make a daily tour ol 
the laboratory, seeing all but the junior students, 
and having a word of advice or criticism foi 
everyone. To the juniors he lectured personally, 
and would often visit the practical classes. 
Every student who passed more than a year 
in the department was in tijm invited to one 
of his Saturday evening dinners, and made to 
feel that he was a friend in whom the Chief 
and Lady Ramsay took a personal interest 
Letters from former students and assistants 
invariably met with a cheery reply, generally 
containing something new and interestmg. 

Many of Ramsay’s greater discoveries are, m 
a sense, complete in themselves. They were 
the forerunners of many recent advance n 
science and technology, which are b^d on 
tho foundation which he laid. During t ® 
last two years of his life, years of ww, 
devoted more attention to matters 
science and the Empire than to 
chemistry. Had he lived we may 
that he would have been an active 
advocating and promoting the 
frank co-operation between men ot 
and between those engaged in science 


industry. 


Mobbis W. Tbavbbs. 
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SOME RECENT WORK ON 

anthelmintics 

T. A. HENRY 

■jl a recent report Dr. F. A. Miller states 

[ that in the course of the anti-hookworm 
■ campaign, of which he is director, in 
lombia, out of 53,390 persons examined in 
1)21 49,940 (93 per cent.) proved to be infested 
Uthat of 47.822 treated, 37,488 (78 per cent.) 
Lre cured. This report relates to the work of 
of the many similar campaigns against 
jookvrorm now in progress in tropical countries 
pder the auspices of the Rockefeller Foun- 
lation. Work on the same lines is also being 
arried on by Governmental and other agency, 
0 that the number of people now being treated 
jr hookworm disease (ancylostomiasis) pro- 
ably runs into miUions, and they still represent 
,nly a fraction of the victims needing treat- 
lent, 75 per cent, or more of the native popu- 
ition in many tropical countries being fre- 
uently infested with hookworm. Everyone 
ngaged in this work recognises that the best 
lethod of deaUng with the disease is prevention, 
lut this implies the education of natives into 
leanly habits and the immediate provision 
f sanitary appliances on a gigantic scale, and 
hough neitlier is being neglected, both can 
nly bo accomplished slowly. 

It is clear that if mass remedial treatment is 
0 be successful, the drugs used must be safe, 
fficient and cheap, and it is to the credit 
f the Hookworm Commissions that they spare 
0 pains to secure these three desiderata in 
he order given. 

Two species of hookworm are concerned, 
incylostomum duodenale and Necator americanus. 
hese parasites infest the duodenum, where they 
e firinly attached to the intestinal wall and 
rctected by a copious exudation of mucus. 

The worms [Taenia, Ascaris, Ancylostomnm, 
to ), which are parasitic in man and other 
lumals, are comparatively highly developed 
fganisms, and as such should be susceptible 
) attack by drugs in various ways ; but it 
!eiM to be true that, with the exception of the 
ustnre of alkaloids known commercially as 
pdletieriue,” and possibly santonin, all the 
u uelmmtics in use act by paralysing, more or 
^ completely, the external musculature of 
parasites. Several of the text-books on 
Md materia medica state that 
™ P^^^tisrine ” again being an eicep- 
nnt:A° specific about the action of anthel- 
re substances so used 

le parasite and host, and that 

ecausB damage from the drugs only 

he case latter are not readily absorbed, 
lis ainno seem to be quite so simple as 

ilU thooB numerous substances which 

iective number of 

■ the is small. In hookw'orm 

i„ drugs have to be given in compara- 

secure a local concen- 


ivcliT 1 '““gs nave 

large doses to 


tration sufScient to render the parasites harm- 
less and the amount of drug absorbed is often 
considerable, although the technique of admin- 
irtration is constantly being improved to avoid 
this ^ondapi action. It is also difficult to 
explain on this view why santonin shoidd be 
active against round worm [Ascaris) and inactive 
against tapeworm (Taenia), the reverse being 
tme as regards filicic acid and its allies (extract 
of male fem), though both are believed to be 
effective in virtue of their action on the external 
musculature. 

Perusal of the voluminous medical literature 
on the treatment of hookworm disease show's 
that a great variety of drugs has been used in 
practice, including extract of male fem, quassia 
decoction, a mixture of chloroform with euca- 
lyptus oil, and in certain parts of South America 
the latex of two species of ficus, called higueron 
or higuerote. All these drugs still have their 
advocates, but in the organised campaigns 
against hookworm, the drugs used are 0- 
naphthol, thymol and chenopodium oil, which 
are named in ascending order of importance. 
Many efforts have been made to extend this 
range of drugs, but the only addition that need 
be ^ referred to is carbon tetrachloride, with 
which promising results have been obtained 
gently in Fiji by Hall, and have been con- 
firmed by Xicholls and Hampton in Ceylon and 
by McVail in India. Carbon tetrachloride is 
said W Joachimoglu to be 50 per cent, more 
powerful as a general ansesthetio than chloro- 
form and it is probably this greater activity 
which makes it more effective than chloroform 
since Caius and Mhaskar have shown that the 
latter merely acts on the worms as an anaes- 
thetic and in their view' is not a true anthel- 
mintic. The soporific action of carbon tetra- 
chloride on hookworm patients has been noted 
by McVail in India. 

)S-Naphthol and thymol are both phenols, 
and most of the recent work on possible new 
anthelmintics has been devoted to the study 
of phenols and especially derivatives of phloro- 
glucinol and resorcinol, following a suggestion 
made by Frankel that the active constituents of 
a number of well-known anthelmintics contain 
butyric or Mobutyric acid residues, w'ith or 
without phloroglucinol, e.g., filicic acid derived 
from Filix mas and other ferns, rottlerin from 
kamala, kosotoxin from cousso flowers, and 
ascaridole from chenopodium oil. The ex- 
amples are not very impressive since fificio acid 
and its allies are at best uncertain in their 
action, kamala and cous-so flowers are now but 
little used, and ascaridole, though like other 
terpene derivatives it yields isobutyric acid on 
oxidation does not contain, strictly speaking, 
an isobutyric acid residue. 

Following Frankel’s suggestion, Karrer and 
his co-workers have prepared an extensive series 
of condensation products of aliphatic acids with 
phloroglucinol and resorcinol analogous to 
filicic acid (Formula I) and aspidinol (Formula 
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n) which may be regarded as the nuclear 
umta on which the complex and more active 
constituents of FUix nAs and other ferns are 
built up. 


CMe, 

HO.C(|^C.OH 


CMe 

HO.c/'V’.OMe 

hcI^J!c.co.P! 


(I) 


(11) 


CH 

HO.c/\c.OH 

hc|^c.co.c.Hu 

(III) 


HO.c/^|C.OH 


HC' IIC-CO(3iH„ 
aoH 


Of these S 3 Tithetio compounds Karrer has 
stated recently that the wohexoyl derivatives of 
either resorcinol (resotsohexophenone : Formula 
III) or phloroglucinol (phloroiaohexophenone : 
Formula IV) are the most promising, and 
that the isoacyl residue appears to confer 
greater activity than the normal acyl residue, 
phloroisobutyrophenone being twice as active 
as phlorobutyrophenone. The naturally-occur- 
Mg fern compounds become more active with 
increasing complexity, albaspidin (Formula V) 
being more active than filicic acid (Formula I) • 
and less active than filixic acid, which is repre- 
sented by Boehm as containing three rings. 
The sjmthetic compounds on the contrary 
become less active with increasing complexity : 
thus methylphlorobutyrophenone condenses 
with formaldehyde in presence of alkali to 
form 2 ; 4 : 6 : 2' ; 4' : 6'-hexahydroxy-5 : 5' 
-dibutyro-3 : 3' -dimethyldiphenylmethane 
(Formula VI) which should have an activity 
similar to that of albaspidin, but is in fact less 
active than the starting material. 
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It is probable that the simple mono-, di-, and 
tri-hydnc phenols are all capable of yielding 
anthelmintics of practical value in proportion 
as their solubility and toxicity are modified 
by the nuclear substitution of either alkyl or 
acyl groups. Phenol itself is used as a remedy 
for thread worms, but is too irritant for general 
use and that abo applies to its methyl, ethyl, 
propyl, and butyl homologues, but th 3 unol 
(methylwopropyl phenol), which is soUd at 
ordinary temperatures and sparingly soluble 
in water, is a valuable anthelmintic, which is 


INov, n j 

not toxic to the host even in large doses, provi, 
that it is given in the absence of oils’ 
substances in^ which it is soluble and ^ 
would increase its rate of absorption h7 
intestinal walls. Its isomeride, carvacmi' 
Barl^ has shown, is also a valuable mi 
mintio for hookworm, but being liquid it sin!! 
and penetrates better than thymol, ^ 
therefore too irritant for use. ’ 

Attempts have also been made to low»i 
toxicity of alkylphenols by eonvertinff tk 
into non-irritant esters, such as carbon! 
carbamates and .V-dimethylcarbamates o 
of these, thymol carbonate, is stated to b 
given good results in the outbreak of hookwa 
disease which occurred during the boring oft 
St. Gothard Tuimel, but recent trials bv ] 
Wi^n G. Smillie in BrazD {private cotsL 
cation) and by Caius and Mhaskar in In, 
show that the drug is of little value. Anotl 

of these preparations, p-benzylphenylcarbainai 

has been reported on favourably by Koslori 
as a remedy for oxyurids (thread wora 
Alkyl ethers of the phenols have been shoi 
to be inactive. 

The other known effective remedy agai 
hookworm, chenopodium oil, has been i 
examined recently in these laboratories and 
constituents isolated and tried in field opei 
tions in Brazil by Dr. SmiUie as part of 
general investigation of possible new remedi 
for hookworm disease. The clinical resuli 
which are not yet published, show that the k 
constituent of the oil which is active again 
hookworms, is the organic peroxide, ascaride 
(Formula VII), and that the variation foin 
by different observers in the action of then 
podium oil is due largely to the varying qns 
titles of this somewhat unstable compona 
in the commercial oil. On heating, ascarido 
passes into the isomeride, ascaridole glyc 
anhydride (Formula VIII), and this on hj-dr 
tion yields a mixture of o- and /3-ascarido 
glycols (Formula IX) which in turn can I 
converted into thymol and carvacrol. T1 


CMe CMo 



three intermediate products, which nw)'® 
occur in carelessly distilled oil, are all ® . 

against hookworm so that this series of on 6 
b^ins with an active substance (asca 



REVIEW 


46eB 


,1. XW> Ifo- 

through three that are inactive and ends 
^an active oompotmd (thymol). It is 
resting in this connexion to mention that 
® le (Formula X), which has had some 
' e in the treatment of hookworm but has 
® found by Smillie and by Caius and Mhaskar 
have but little action, is fairly near to 
•aridole glycol in constitution, but the latter 
fers from oineole in containing two secondary 
ohol groups and, so far as they have been 
ed secondary and tertiary aromatic alcohols 
re' proved useless against hookworm in man. 
Ancylostomiasis is in the main a tropical 
ease, and though it is not unknown in tern- 
rate ’ regions, the parasitic worms usually 
svalent in Northern Europe, viz., Asearis, 
iCTt'o and Oxyuris, are much less dangerous 
d receive less attention. Against Taenia 
,pe worm) the drugs most commonly used are 
Je-fem extract, the constituents of which 
ve been discuss^ already, and “pelletierine” 
(mate ; the latter is not the simple substance 
, name implies, but is the precipitate formed 
the addition of tannin to an extract of 
imegranate bark and so contains all the 
raloids known to occur in the bark of which 
■o— pelletierine and faopelletierine — probably 
pm the most active constituents. “ Pelle- 
srine,” according to von Schroder, is a specific 
lison for Taenia spp. ; thus Taenia serrala, 
lioh infests the intestinal canal of the cat, 
11 live for several days in a warm (37° C.) 
intly alkaline solution of sodium chloride, 
It is killed in S to 10 minutes if 1 part in 
1,000 of “ pelletierine ” is added, whilst the 
and worm {Asearis myslax) is only killed in 
uch stronger concentration of the alkaloid. 

Of the drugs used against round worm 
[staris spp.), the most important is santonin, 
lenopodium oil is as good or better, and its 
e for this purpose is common in the United 
ates, and may extend to other countries if 
le present scarcity of santonin continues, 
intonin, as every reader of this Journal 
no doubt now aware, is at present only 
)tained from one source — Soviet Russia — 
Jing made in a factory in Tashkent from 
intonioa flowers (wormseed) collected locally, 
reemsh, Simonsen and Goodson have shown 
idependently that it is also present in Arle- 
MJffl brevifoiia, found in India. According to 
antenschlager, and in confirmation of obser- 
Mions by Trendelenburg, the activity of 
uitonin is associated with the lactone ring 
^rmula Xp, the sodium salt of the corre- 
ndmg acid being inactive, an observation 
cb is difficult to reconcile with the existing 
of sodium and other salts of santoninic 

as anthelmintics, though it is true that 
sodium salt is no longer largely employed 
ntisf * toxicity. These observations 

^^sed solely on the results of 
0 ^ application of the drugs 

V hbey need confirmation 

cal trials. If confirmed they will be of 


considerable practical impiortance since Lauten- 
schlager found that whilst open-chain lactones 
have no action on worm muscle, such action 
is not confined to lactone-groups in association 
with dimethylnaphthalene, as in santonin, but 
is alro shown by phthalide (Formula XII), 
and its dimethoxy derivative (meoonin) and 
can be increased by the replacement of one of 
the methylene hydrogen atoms by an alkyl 
group or diminished by si mila r substitution of 
an aromatic group, e.g. phloroglucinol. 
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It is interesting to note that the introduction 
of a second lactone-group into the santonin 
molecule, as in Wedekind’s a-tetrahydro- 
santonilide (Formula XIII), reduces the ant- 
helmintic action. 

Wellcome Chemical Research Laboratories, 
September 20, 1922. 


TflE PRESENT POSITION OF 
FAT-HARDENING 

I N a recent issue of the Zeilschrift fur Ange- 
wandte Chemie (1922, pp. 437-440), Dr. 
W. Normann, one of the earliest authorities 
on the subject, discusses in detail certain 
technical, scientific and economic aspects of 
the fat-hardening industry. In the summary 
of the article which follows only brief references 
are made to those topics which have been 
treated recently in these columns (c/. J., 1922, 
384 R, 392 b, 415 e). 

The pivot upon which the whole art of fat-harden- 
ing turns is the catalyst, which nowadays is almost 
always tlio metal nickel. The noble metals that 
were used to a limited extent in the past have been 
abandoned owing to their prohibitive cost. Neither 
cobalt nor copper is employed alone; the use of 
mixtures of them with nickel has been proposed, 
but whether they have been utilised on a manu- 
facturing scale is unknown to the author. 

The method of preparing the catalyst has become 
practically a standard procedure, viz., the precipi- 
tation or decomposition of an easily decomposed 
nickel compound upon some inert material as 
carrier. Generally the carbonate U precipitated 
upon kieselgnhr but sometimes gaseous nickel 
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carbonyl is either decomposed upon a carrier or 
directly in the oil. Usually the catalyst is reduced 
in the dry state and then immersed in the oil, pre- 
cautions being taken to prevent it coming in con- 
tact with air; but a class of compounds that has 
won much popularity includes the carbonate, 
formate and oleate of nickel, which can be added 
directly to the oil and there reduced with hydrogen 
at a temperature slightly above that commonly 
employed for hydrogenation. In this process the 
surrounding oil prevents the sintering of the 
metallic particles, consequently the nickel is ob- 
tained in an almost colloidal condition, the oil 
then having the appearance of ink. Whilst this 
method has the advantage of permitting the reduc- 
tion and hydrogenation to be performed in one 
vessel, this gain is counterbalanced to some extent 
by the difficulties experienced in filtering the 
hnislied product owing to the extremely finely- 
divided state of the catalyst; but this can be miti- 
gated somewhat by the addition of a carrier. 

A process of American origin, based, however, on 
tlie researches of Prof. Frerichs, is the use of block 
nickel, that metal being obtained in very fine sub- 
division by grinding or milling it under oil or 
water. This catalyst works far better than niiglit 
be expected. Moreover, very little care need be 
exercised in its preparation, and when spent, it 
is recovered in a very simple manner; after filtra- 
tion it is re-melted, whereby the organic imparities 
are destroyed, and then cast and re-milled again 
to ma’ke it ready for further use. 

Generally speaking, the methods of working 
employed in fat-hardening resemble very closely 
those used in the early days. Mechanical appliances 
have been introduced for the violent agitation and 
mixing of the hydrogen, oil and catalyst, but for 
the most part these are superfluous, for with a 
good oil the reaction proceeds quite smoothly with- 
out such extraneous aid. It must be borne in 
mind that the reaction is exothermic, consequently, 
to avoid overheating of the oil, the hydrogenation 
should not proceed at too great a pace. * 

The old controversy as to whether the nickel 
functions in the elemental state or as a sub-oxide 
has not yet been settled satisfactorily. That it 
is probably in the metallic form may be deduced 
from the mode of preparation from block nickel. 

The catalytic “ poisons most likely to occur 
in the nickel salts used as starting mateiiai are 
lead, zinc, and sulphur. The halogens have been 
proved to be harmless; in fact, nickel has been 
employed as catalyst in reactions involving the 
substitution of halogens by hydrogen in organic 
compounds. Carbon monoxide, the most likely im- 
purity in hydrogen made from water-gas, does not 
“ kill the catalyst, but merely renders it dormant, 
Nermann having found that nickel inactivated by 
carbon monoxide can be revivified by treatment 
with pure hydrogen. Of the ** poisons ’* in the 
oil itself, some may be removed mechanically by 
filtration through fuller’s earth, aud others are 
converted into harmless substances by raising the 
temperature of hydrogenation to 230^—250° C. 
Many patents have been granted for the prepara- 
tion of catalysts which are said to be highly 
resistant to poisons,” but it is probable that all 
forms and kinds of catalysts are equally sus- 
ceptible to them. 

Of particular interest is the work of Rosenmunde 
and Zetsche, who found that when certain sub- 


stances were added to the catalyst the reactio 
not proceed to completion, as might be exnpJ 
but came to a definite halt at some interine?^ 
stage. Their researches so far have not 
tended to fat-hardening, where the possibility^' 
making a catalytic mixture capable, 
reducing linolenic and linolic acids to oleic ? 
might prove of practical value, as, for exain i 
in the manufacture of the semi-solid fats ■' 
cooking. According to Moore, at a proportional]^ 
higher temperature the remaining double 
an unsaturated acid are more easily reduced tha^ 
the 9 — 10 bond in oleic acid; but Moore's obger 

vations are not sufficiently satisfactory to snppgjt 
this statement. During hydrogenation there ae 
formed iso-oleic, elaidic and other hitherto nn. 
known isomers of oleic acid that are not present 
in the original oil. This phenomenon cannot »e11 
be due to the wandering of the double bond as 
is known to happen in the Varrentrapp niethijd 
of fusing oleic acid with alkali, rather is it to be 
explained by the assumption that in hydrogctta- 
tion no selective action is shown towards anv of 
the two or more ethylenic bonds that may exist in 
a molecule, aud that any double bond may be 
reduced as it comes into fortuitous and simul. 
taneous contact with a particle of catalyst and 
hydrogen. In this manner, it will be seen that 
linolenic acid can give rise to three linolic and 
three oleic acids. 

The formation of those different isomers is to a 
large degree rendered explicable by the idea out- 
lined above, but another possibility to be enter- 
tained, though perhaps happening to a smaller 
extent, is that of dehydrogenation, which caa be 
effected catalytically by nickel under certain con- 
ditions. Normann points out that often tosrards 
the end of the ha rdening the iodine value of the fat 
rises instead of falling to zero. Dehydrogeaation 
of oik has, in fact, formed the subject matter of 
an American patent granted to Ix?vey (L’.S, Pat. 
1,144,589), w’ho claims that by treating oils at 220’ 
— 250^^ C. with a current of gas in the presence of a 
nickel catalyst he is able to convert a non-drying 
oil into on© having a higher iodine vfiluo and wiib 
drying properties to correspond. Different gJSffi 
may be even hydrogen, but best rcesults we 

obtained with carbon monoxide. Oils with 
iodine values but with inferior drying properties 
can b© converted into good drying oils by a pre 
liminary partial hydrogenation followed by this 
hyilrogenation process, for it is maintained that w 
hydrogen atoms split off are not the same as r®* 
primarily added. , 

In view of our very great ignorance of 
loidal state in non-electrolytes the 
observations and inference of the author ar® • 
interest. A.s explained above, when a ^ 

prepared directly in the oil an inky-black hqai 
obtained which ia very difficult to filter. . 

after partial or complete hydrogenation ot ® 
the nickel tends to coagulate and become nocc 
and consequently is easily filterable. Thia 
remarked by Krdmann. Now when this 
which may be either settled or filtered on, ^ 
to fresh oil it disporecs in bhat ^ 

inky-black fluid difficult to filter is again o 
Mixed with petroleum ether this bn 

remains floccuient and can be readily n ^ 
when mixed with benzene the nickel 
ish-black liquid which is unfilterable or 
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It to filter. Normann suggests that the formation 
f this apparently colloidal solution of nickel is 
sjociated with the double bonds contained in the 

Owing to the paucity of published data and 
tatistics relating to the fat-hardening industry and 
be nstaral reluctanoe of individual firms to dis- 
lose information concerning their production, it is 
ery difficult to Obtain a true measure of the pre- 
ent position of the economic development of this 
omparatively new industry. During the last 
fteen years the industry has become firmly eeiab- 
shed and works for fat-hardening are now to be 
ound in all parts of the world. The first plant to 
e erected was that at Crosfield’s in 1907, which 
ad an output of 2 tons per day. Although statc- 
lents have been made to the contrary, the second 
lant to be operated was at the works of Leprince 
nd Siveke in Herford in 1908, whilst the third was 
rected by Wilbuschewitsch at Nijni-Novgorod in 


In 1914 there probably existed altogether 24 
,orks for fatrhardening, 18 of which were in 
Europe, having an annual output of approximately 
}30,000 tons of hardened oil. At the present day 
here are about 60 factories in Europe alone. Of 
his number 11 at least are in Germany, but more 
ban half of these are not controlled by German 
lapitalj this figure is probably underestimated, for 
t is extremely difficult to ascertain the precise 
lumber, a remark which also applies to the follow- 
ng information concerning other countries. The 
lumber of works at the present day in England is 
jiven as 3, in France 5, in Holland 5 — 6, in Bel- 
gium 2, in Denmark 3, in Norway 4, in Sweden 4, 
n Russia 2, in Bohemia 2, and in Hungary 5, only 
me of which is known to be working. In other 
European countries the number of works averages 
ibout one in each; in countries outside Europe, 
here are 14 — 15 works in the United States, 8 >n 
fapan, 1 in Manchuria and 1 in Egypt. Owing to 
rade conditions it is more than probable that at 
he present time many of these works are either 
die or not producing to their full capacity. 
Practically all oils met with in commerce are used 
la material for hardening. The suitability and ap- 
)lication of hardened fat in the manufacture of 
cap is now so well known that lengthy reference 
e it is unnecessary; at first a great deal of preju- 
lice had to be overcome before it was employed, 
h much more interest is th© use of hardened fats 
or ^ible purposes, an application that quickly 
esulted after it had been established that tbev 


ore not only digestible and wholesome but aisc 
erapletely assimilated by the body. In Germany 
^os of the edible hardened fat is manufactured 
n o margarine; in America its use for the prepara 
V ^ substitutes seems to be preferred, 
me above-mentioned 14—15 works in the Unitet 
a es have a total productive capacity of 142.001 
during the last few years theii 
titJ^ • little more than half this quan 

in I’ofa by the following niiiiual returns: 

18 071 + 81,891 t. : and in 1921 

if vAf» hardened in these works wa: 

for fish oils are apparently 
bilitv ^ f United States, though the possi 

atUisfifi ; source of raw material will b< 

future seems very likely. Tlxi 
w.., t. used mainlv for edible min 


Very 


used mainly for edible purpose; 
® entering into soap manufacture 


bwause it cannot compete against the considerably 
cheaper animal fats. In this connexion Normann 
quotes a reliable communication received from 
America to the effect that the fat-hardening 
industry in that country is in a parlous condition 
b^ause the margin between the price of liquid 
oils and that of natural hard fats i.s less than the 
working costs of hardening. 

The following figures give the amounts of 
hardened fat absorbed by the margarine industry in 
Germany during the war, when food restrictions 
were in force; in the year 1915, 4945 t • in 1916 
12,978 t. ; in 1917, 7714 t.; in 1918, 15,247 t. ; and 
in 1919, 30,421 tons. The part played by the fat- 
hardening industry in Germany during the war 
cannot be too highly praised, for, supplied with the 
very worst of oils, such as whale, poor linseed, and 
very bad rape-seed oils, it had to convert these 
into tasteless and odourless fats, the shortage of 
other oils and fats suitable for edible purposes 
being very acute. Hardened whale oil, however, 
w'as in use before the war as an edible fat; in 
1914 Denmark consumed 3000 tons of it in the pro- 
duction of margarine, for which purpose it is quite 
suitable. So enormous has been the demand for 
whale oil to supply the needs of the fat-hardening 
industry that the whale and similar sea animals 
have practically been exterminated in the northern 
hemisphere, and unless international restrictions 
are «nade to prevent it, a similar state of affairs 
appears imminent in the southern waters whither 
the whaling industry has migrated. A gradual 
diminution in the supply of this comparatively 
cheap oil may therefore be expected in the future, 
but this will hardly influence the industry of fat- 
hardening to any great extent for an abundant 
source of raw material is to be found in the 
vegetable oils. 


NEWS FROM THE SECTIONS 

NOTTINGHAM 

The first meeting of the session was held on 
October 18, when the chairman^ Mr. S. F. Burford, 
Public Analyst of Leicester, gave his inaugural 
address on Industrial Chemistry, its Importance 
and Progress.” 

The Society of Chemical Industry, founded on 
broad and catholic lines, has been organised to pool 
the wealtli of chemical knowledge. It is to our 
younger chemists, coming into this heritage, that 
we look for further developments. Many examples 
show how greatly the chemist has added to th© 
sum of human happiness and security. This 
is partly known to the inan-in-the-street, who 
ir.akes many demands on his power and supx>osed 
omniscience. The commercial man, whilst appre- 
ciating the value of insurance against fire and 
trade risks, demands of the chemist immediate 
returns, and expects by placing a penny in the slot 
to make fortunes, like a broker, from the power 
of transmutation. In reality all exploration is 
costly. The disinterested worker places freely at 
the disposal of his fellow men the results of 
laborious researches. Trading corporations must 
not be content to make their profits out of such 
results, but ou their own account should subsidise 
research for the public, as well as for their own 
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benefit. Sxamples wete giren of 8 U(^ enli^tened 
Action. On the other band, civic corporations, in 
particular, have not yet risen to their responsi- 
bilities in the disposal of their waste products by 
financing schemes of investigation as a matter of 
public duty, and of great contingent benefit and 
profit. 


MONTREAL 

The first meeting of the Session 1922-1923 was 
held in the Queen^s Hotel, Montreal, on October 16. 
The chairman, Dr. A. R. M. McLean, presided, 
and the speaker of the evening was the ex- 
Fresident, Dr. R. F. Ruttan. 

Dr. Ruttan recounted his experiences in Great 
^Britain and France on the occasion of his visit for 
the Annual Meeting. He spoke of the hospitality 
eo lavishly extended to him as a compliment to 
vGanadian chemists rather than a personal one, and 
many interesting souvenirs of that meeting were 
passed round to the members. Dr. Ruttan also 
spoke of the status of the chemical engineer in the 
Old Country and the efforts that were being made 
to secure men trained to be good chemists and 
good engineers but not specialists, introducing 
the anal<^y of the general medical practitioner. 
Referring to the chemist in Canada he said: No 

class in the community is more interested in such 
national questions as technical education, utilisa- 
tion of waste products, controlling and directing 
the application of scientific methods to the develop- 
ment of industries and of the resources of the 
country. Members of no profession are so well 
qualified as are chemists to direct legislation along 
effective and economic lines. We chemists, as a 
body, are. too much inclined to shut ourselves up 
in our own interests, whether academic or com- 
mercial. It seems time for the chemist to take 
greater cognisance of public affairs and to assume 
an active part therein.’^ 

In dealing with the need of closer union between 
not only academic and industrial chemists, but also 
scientific organisations generally in Montreal, Dr. 
Ruttan urged the formation of a Science Club. 
Such a club in Montreal would bring together tho 
Natural History Society, tho Montreal Chirurgical 
Society, mining, engineering, and other organisa- 
tions which are now housed separately. In order 
to bridge the gap between academic and industrial 
chemists a fifth year should be added to tho 
university course in which the student would, under 
direction and tuition, do work on industrial pro- 
cesses. He also spoke of the need of inducing the 
Legislature to create an advisory committee of 
chemists to act for the Government in connexion 
with the Customs and other departments, as he 
found there was no one who could advise the 
Government departments on questions that are now, 
m<Mre than ever before, arising in connexion with 
imports and the use of chemicals. The Government 
should be compelled to subsidise the exhibits of 
resources, production, and those showing the deve- 
lopment of new chemical industries at the 1924 
Imperial Exhibition, to be held in England to illus- 
trate the natural resources of different parte of the 
Empire. 

After Dr. Ruttan’s address Mr. A. Neighorn 
moved a resolntion, which was seconded by Mr. 
H. W. Matheson and adopted unanimoiisly, that a 
prize of be offered to a third-year McGill 


student for the best essay on his practical ern. - 
ence of chemistry as applied to industry. 

Mr. G. E. Sanders, formerly of the Departm. 
of Agriculture, in charge of research on insecticiij ' 
spoke briefly on the derelopment and spread*, 
insects destructive to crops and trees. ° 


GLASGOW 

The new session was opened by a meeting 
on October 20 in tho Institute of Engineers aad 
Shipbuilders, Glasgow. Mr. W. E. Moodie, the ne* 
chairman of tho section, presided and introduced 
Dr. H. Hepworth, who gave a most interestine 
account of “ The Syntheses of the Tannins.” 

Following a historical introduction, the lecturer 
reviewed the work of Emil Fischer and traced the 
various steps in the synthesis of pentadigalioyl. 
glucose, which has a molecular weight of 17 [k) 
and a rotatory power resembling that of natural 
gallotannin. It was emphasised that much of 
Fischer’s success was due to the control which le 
was able to effect upon the hydroxyl-groups during 
a condensation, a control made possible by treatiug 
the hydroxy-compound with chloroforraic ester 
prior to condensation. An example of such control 
was afforded by the synthesis of a depside, a sub. 
stance able to coagulate gelatin and formed by the 
condensation of a hydroxyl-group of one molecule 
with a carboxyl-group of another. Such a sub- 
stance was digallic acid formed by the condensation 
of two molecules of gallic acid. Reference was made 
to the synthetic compound prepared by Fischer 
shortly before his death in 1919, which had a 
molecular weight of 4021 and a molecule containing 
not fewer than 220 carbon atoms, and which had 
been prepared with the aid of phenylhydraeine, 
Fischer’s " guiding star.” This substance was the 
condensation product of triben 2 ioyldigallo.vl chloride 
with the osazone of maltose and p-iodophen.rl- 
hydrazine. The work of Nierenstein was then dis- 
cussed and it was shown that Fischer’s formula for 
gallotannin could not be upheld and correlated with 
the production of tetraniethylglucose,.as obtained 
by Nierenstein in the hydrolysis of purified gallo- 
tannin- In conclusion, it was stated that nothing 
was known regarding the constitution of the other 
natural tannins, except that they were not all 
glucosides- 


EDINBURGH AND EAST OF SCOTLAND 
Dr. H. E. Watt presided at the first ordinary 
meeting of the present session, held on October 
in the HaH of the Pharmaceutical Society, WiJ' 
burgh. The Secretary announced that Mr. • 
Henry, of Leith, liad been approved by the to ' 
mittee for admission as an Associate, and on ^ 
motion of Mr. J. Rutherford Hill ‘1"® 
approved. , , ^ 

The chairman then delivered his opening a 
entitled “ Some Thoughts on the Triuning 
Career of the Industrial Chemist.” Hr® ’,^^ 5 . 
ance of a university or college training jj 

trial chemists was emphasised. The Ap, 

pure chemistry should be as wide J'® c i^ft 
specialisation in any particular branch ® 
until the completion of the university cours ^ 
fying for the degree or the of 

Institute of Chemistry. Additional ^u ) 
study should include mathematics tb< 

if possible, biology. Dr. Watt also 
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Astion of looking for employment and gave some 
“ advice to prospective industrial chemists on 
bearing of candidates at interviews. The career 
[Ve chemist was then outlined with many light 
3 humorous touches and much instructive 
"iticisin and advice. A good discussion followed 
which Mr. W. A. Williams, Dr. Lauder, Messrs, 
'utherford HUl, Baxter, Cottrell, Merson, Ludlam, 
Jid Williamson took part. 

UVERPOOL 

On October 27, in the Muspratt Lecture Theatre 
f Liverpool University, Mr. W. M. Inman read a 
aner on “ Developments in the Use of Bldaching 
gents for Textiles and Paper Pulp,” of which an 
bstract is given below. Dr. G. O. Clayton, 
hairman of the Section, presided over a good 
ttendanc©- 

M^ethods of bleaching did not change materially 
rom ancient times until the middle of the 
ighteenth century, Scheele’s discovery of chlorine 
aitiating the first real development. Bleaching 
y chlorine gas was, however, not very successful, 
nd it was left to Charles Tennant to develop the 
.pplication of Scheele’s discovery. In 1798 Tennant 
irepared bleach liquor ” by passing chlorine into 
ailk of lime, and subsequently solid bleaching 
lowder, which obviated the diflSculty of transport, 
tfuch attention was given to making a bleaching 
)owder containing more than 3o per cent, of avail- 
ible chlorine, but the solid sodium and calcium 
jypochlorites were a failure owing to difficult and 
‘xpensive methods of manufacture. In recent 
rears liquid chlorine has been much used. In 
uture it is probable that the method of 1798 (c/. s.) 
rill return to favour, the hypochlorite l^ing 
itilised on the spot. This method is used in many 
paper mills in North America j the chlorine, from 
^ank wagons containing the liquid element, is 
passed into stoneware towers down which milk of 
lime is flowing. In this way the bleach-mixing plant 
is dispensed with and there is less residual sludge. 
\ comparatively small plant can furnish a large 
output, and the process is economical. It is possible 
that the old-fashioned “ gas bleach ** for the 
resolution of lignified fibres may again come into 
prominence, especially if the gas be derived from 
liquid chlorine. In America the new paper mills 
use a liquid-bleach plant, but it is quite feasible 
to make bleach liquor from milk of lime and 
chlorine in the common type of bleach-mixer that 
IS used in British paper mills. All that is necessary 
18 to provide dip pipes through which the chlorine 
can be introduced. The mixer is filled with milk 
oflime and agitated at a fairly high speed. The 
chlorine is absorbed slowly at first but more readily 
later, and a bleach liquor of any convenient 
strength can be made. Alternatively, it is sug- 
gested to chlorinate the free lime which is present 
m all bleaching powders during the operation of 
KLixing it with water to produce bleach liquor. Tlie 
^uid chlorine is contained in 70-lb. cylinders and 
6 *^*1® cylinder suffices to chlorinate 

cwt. of bleaching powder. Advantages of this 
reduction in amount of sludge; more 
^ quicker sedimentation; less 
is used and less irritant dust gets 
for process has been used in Germany 

thfi years; it was first tried her© in 1919, In 
aetvnf f mak« his own bleaching 

rom an alkaline base and liquid chlorine. 


BRISTOL . 

The second meeting of the Session was held in 
the University on November 2, when Mr. C. J. 
Waterfall presided over an excellent gathering 
numbering 60. Among the visitors present were 
members of the Bristol and District Boot and Shoe 
Trade Managers^ and Foremen's Association. Mr. 
Stanley Hirst, of Messrs. Cox and Co.’s Successors, 
read a paper entitled “ From Hide to Leather,” 
and illustrated his remarks by showing numerous 
specimens and sampiles of tanning materials, leather 
made by various processes, and sources of damage to 
hides. An excellent discussion followed, and a vote 
of thanks to Mr. Hirst was proposed by Mr. M. W. 
Jones (vice-chairman) and seconded by Mr. Arthur 
Marsden. The president of the Boot and Shoe 
Trade Managers’ and Foremen’s Association ex- 
pressed thanks on behalf of its members for the 
invitation to be present. In conjunction with the 
paper, arrangements were made for members 
to visit the tannery of Messrs. Cox and Co.’s 
Successors on November 8. 


MANCHESTER 

The meeting held on November 3, when the 
attendance was over two hundred, was the second 
of the intended series of annual joint meetings 
arranged by the Manchester Sections of the Society 
of Chemical Industry, the Institute of Chemistry, 
the Society of Dyers and Colourists, and the Man- 
chester Literary and Philosophical Society. Dr. 
E. F. Ardern presided at the outset, and explained 
that as the arrangements for the meeting bad been 
made by the last-named society, and would have 
been held in ite rooms if they had been large 
enough, Prof. W. L. Bragg had been asked to 
preside. Prof. Bragg then took the chair and 
introduced Dr. F. W. Aston, who gave an address 
on isotopes, of which the following is the official 
summary : 

Dalton’s atomic theory postulated that atoms of 
the same element are equal in weight. Beyond 
mere speculation the first attack on the validity of 
this wholly unproved hypothesis was made about 
1910, when Soddy put forward his theory of iso- 
topes and predicted the existence of varieties of 
lead having different atomic weights, a prediction 
amply verified later. The same possibility was 
suggested in tho case of the non-radioactive ele- 
ments by the positive-ray analysis of neon. By this 
analysis one compares the w'eights of individual 
atoms, and this can now he done with an accuracy 
of one part in a thousand by means of the mass- 
spectrograph. This instrument gives a focussed 
spectrum depending only on the weights of the 
particles forming the positive rays, and as these 
are chared atoms and molecules, their weights can 
be directly compared. It is found that many, 
probably the majority, of the elements consist of 
mixtures of isotopes. Thus chlorine (atomic weight 
35*46) consists of two isotopes of atomic weights 35 
and 37 respectively. Some of the heavier elements 
are exceedingly complex, xenon having no less than 
nine constituent isotopes. By far the most 
important result is that the atoms of all elements 
except hydrogen have integral weights when 
expressed on the oxygen scale to a considerable 
degree of accuracy. This “whole number” rule 
enables sweeping simplifications to be made in onr 
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ideas of mass. All atoms may now bo considered 
simpily as difEercnt aggregations of primordial 
atoms. The latter are of two kinds, positive and 
negative, protons and electrons, the particles of 
electricity itself. The fact that the elements of 
fractional atomic weight are mixtures of isotopes 
of whole-number atomic weight explains at once 
anomalies in. order, such as the atomic weights of 
argon and potassium. On Rutherford’s nucleus- 
atom theory, isotopes are elements whose atoms 
have the same net positive charge on their nuclei 
(Moseley’s atomic number) but different numbers 
of protons and electrons in these nuclei and there- 
fore different weights. Isotopes have practically 
identical chemical and optical properties. Their 
separation is a matter of extreme difficulty and only 
the minutest changes of atomic weight have been 
experimentally detected so far. The weight of the 
hydrogen atom is found to be greater than unity; 
this is of great importance for if it were possible 
to transmute hydrogen into any other element 
prodigious quantities of energy would be liberated. 
This transmutation is probably going on continu- 
ously in the sun and other stars. 

BIRMINGHAM 

Br. E. B. Maxted, chairman of the Section, pre- 
sided at the dinner held in the Queen’s Hotel on 
November 4, when the guests included Dr. E. F. 
Armstrong and Mr. and Mrs. F. R. O'Shaughnessy. 
To mark the retirement of Mr. O’Shaughnessy after 
17 years’ service as hon. secretary of the Section, 
the President, on behalf of the members, handed 
him a laboratory microscope with complete acces- 
sories and a scroll testifying to the esteem in which 
he was held, and Mrs. O’Shaughnessy was presented 
with a gift of jewelry. 

In proposing the health of Mr. and Mrs. 
O’Sbaughnessy, Mr. H. Silveeter referred to the 
ability and tact with which the late hon. secretary 
had performed his duties and recalled that although 
the Section was fornaed shortly after the foundation 
of the Society in 1881, it remained in existence only 
a short time. Sir W. Tilden then, initiated the 
Birmingham Chemical and Metallurgical Club, but 
as there were no facilities for publishing papers read 
at the meetings, the Birmingham Section was re- 
formed, largely through the enterprise of Mr. 
O’Shaughnessy. During his period of office the lato 
hon. secretary organised annual meetings of the 
Society in 1907 and 1917, and 157 papers had been 
read before the Section. Dr. Armstrong observed 
that not only had Mr. O’Shaughnessy’s work en- 
riched chexnioal science but it was for the public 
benefit, and he hoped that the microscope would 
enable him to amplify it; on behalf of the Society 
he expressed deep indebtedness to the bon. secre- 
taries of the Sections for their loyjd service. 

In returning thanks for the gifts Mr. 
O’Shaughnessy observed that the tendency had been 
to enhance the technical side of the Society’s 
activities and pleaded for more attention to the 
social side. 

The toast of the Society was proposed by Mr. 
E. B. O. Marks, chairman of the Midland Section 
of the Institution of Mechanical Engineers, who 
pleaded for cloeer co-operation between the 
mechanical engineer and the industrial chemist. 
Replying to the toast, Dr. Armstrong stated that 
this year th^Society had a very definite policy, vi*.. 


INov. 15, 

to raise the position of the chemical profession 
that of the legal, medical and engineering 
fessions. Within the next few years chemists wS 
have to decide whether they would rehabilitate the' 
profession or be content to remain in the wilderness^ 
Practice and research were necessary, but the iju 
portance of observing professional etiquette, and of 
cultivating a broad outlook and ideals, were not^et 
sufficiently recognised. Prof. A. R. Ling propose,] 
the toast of “ The Guests” and Mr. J. G. Sniont 
president of the Birmingham Metallurgical Society^ 
who replied, remarked on the harmonious relations 
that had existed between that Society and the 
Section, and observed that if, in the past, metal- 
lurgy had developed mainly on the engineering side 
metallurgists were now returning more to basic prin! 
ciples — to chemistry. Dr. E. B. Maxted, respond- 
ing to the toast of his health, expressed the hope 
that the evening would mark the first of a long 
series of annual dinners. The credit for the success 
of the arrangements for the dinner was due to Mr, 
G. King, the new hon. secretary. 


MEETINGS OF OTHER SOCIETIES 


THE FARADAY SOCIETY 


The latest of the series of useful discussions pro- 
moted by the Faraday Society was held, in con- 
junction with the British Cold Storage and Ice 
Association, on October 16 in the Institution of 
Electrical Engineers. Papers were received from 
several distinguished foreigners, Prof. H. K. Onnes 
and Dr. C. A. Crommelin, of the Cryogenic Labora- 
tory, Leyden, and M. Claude, of Paris, but of these 
only Dr. Crommelin was able to attend. 

“On the Lowest Temperature yet obtained' 
was the subject of Prof. Onnes’s paper, and in it 
he describes attempts that have been made to 
prepare solid helium by the boiling of liquid helium 
under reduced pressure, the latest attempt— made 


in 1920 — being given in detail. The actual pressure 
on the surface of the helium was 0*012 to 0‘0U mm. 
and the lowest temperature 0*9° Absolute; but no 
solid helium was obtained. 

Dr. C. A. Crommelin described in detail the 
methods used in the Cryogenic Laboratory in 
Leyden, and particularly those for liquefying 
various gases and obtaining any desired tempera- 
ture below °C. and maintaining it cx>nsitont within 
0*01° C. The advantages of ethyl chloride as a 
refrigerating agent were discussed by Prof. t. L 
Jenkin. The high inflammability id this su 
stance can be counteracted by mixing it with et y 
bromide. Most metals are not corroded bj di 
rubber and woods are affected. Moisture miis 
be rigorously excluded from tlie 
machines, since ice-crystals may be former 
choke the valves. , . r... 

Dr. Ezer Griffiths and Mr. J. H. 
cussed the therinometric lag in cold-stoiu^e ^ 
tice, a subject which they have investigatoc a 
National Physical Laboratory; and the 
a paper on some materials of low con ^ 
described some of the lesser known utors 

have been found to be very 
Among these are “ expande^l rubber, ^ 
in a highly cellular form, of density OOt o 
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vulcanised rubber has density I S), and Balsa wood 
from Ecuador, which is extremely light, a cubic foot 
weigbi*ig from 6*7 to 8‘6 lb., compared with 45 lb. 
per cb. ft* for mahogany. This wood has little 
strength but, unlike cork, it can be worked with 
ordinary wood-working tools. Other materials 
described were: fibres of Kingia Australu, eel 
grass, and compressed peat. 

T^r. C. R. Darling contributed a short description 
of a thermo-couple designed for low-temperature 
work, and a paper of great practical interest on 
industrial methods of liquefaction and practical 
applications of low temperatures was read by Mr. 
S. K. Murray, of the British Oxygen Co., who gave 
a. full account of the Linde and Olaude processes, 
together with some figures of cost. The dis- 
used bariura-oxide process of making oxygen is 
economically the equal of the air-liquefaction 
methods, but the oxygen produced by it is less pure. 
The secret of cheap oxygen is large liquid-air units 
worked to their full capacity. Ninety-six per cent, 
of the oxygen sold in this country is used in 
industry, mainly for mctal-cutting. It is doubtful 
whether it is yet economic to use oxygen for enrich- 
ing air for blast furnaces (a subject discussed by 
Mr. Cosmo Johns), or, in conjunction with steam, 
for the continuous gasification of fuel. Tho only 
uses of oxygen in chemical industry, known to the 
author, are in the manufacture of nitric and acetic 
acids in Germany. Practically all the oxygen used 
throughout the world is oxygen stored in cylinders; 
about 300 million cub. ft. per annum is distributed 
in this form in this country, even in the present 
bad state of trade. In France the output is about 
the same, in the United States three times and in 
Germany more than twice as much ns in Great 
Britain. 

Monsieur G, Claude’s paper on the manufacture 
of hjdrogen from water gas and coke-oven gas 
described his methods of separation by partial 
liquefaction. It would appear that the production 
cf hydrogen from water gas has hardly any advan- 
tages over other processes, but the author believes 
that his process is likely to be of great service to the 
coke-OTcn industry, owing to its many indirect 
advantages, e.g., the recovery of benzol and 
ethylene. 

A paper which gave rise to considerable discussion 
■w'as that by Mr. E. A. Griffitlts on the use of 
liquefied gases in leronautical work. An eflficient 
all-metal vacuum vessel was described in which 
either charcoal or silica gel is used as absorbent, 
an^d also a modified form of metallic vacuum vessel 
^hich permits the rat© of vaporisation to be 

regulated. 


SOCIETY OF GLASS TECHNOLOGY 

The first meeting of the session was held in York 
on October 18, Prof. W. E. S. Turner presiding, 
n a lecture on “ Processes and Methods of 
^etoval Glass Painting,” Mr. J. A. Knowles, of 
w ’ mediaeval window glass was a 

assiuin-calciuin-«ilicate, and practically all the 

^ 1 painting was imported, supplies for 
glass-painting at York being derived 
thp T ^ other Rhenish provinces and for 

Norn school from Lorraine, Burgundy and 

of Pn^? j’ uncodoured glass used in the north 
south ^ “i^ch whiter than that used in the 

the statement that no modern colours 


equalled those erf old windows was erroneous. With 
the exception of “ ruby ” glass, mediaeval coloured 
glasses were those most easily produced, and being 
made from impure native oxides containing other 
metals, each of which imparted a slight tint to the 
glass, the colours obtained were not pure but 
slightly secondary, so that they always harmonised. 
The glass at York, particularly that of the 14th 
century, was liable to corrode. There was no cure 
for pitting and corrosion, which were effects due 
entirely to bad manufacture, deficiency of silica, 
excess of alkali, and bad founding. Cksrrosion was 
not a sign of age. 

A paper on Modern Developments in the 
Making of Stained and Painted Glass ” was pre- 
sented by Mr. H. J. Powell, of London, who was 
unfortunately absent through illneM. Decay of the 
actual substance of mediaeval window glass was not 
inevitable; much Roman glass and window glass of 
the 12th and 13th centuries were perfectly pre- 
served. Some mediaeval glass, however, had become 
opaque and very friable, and all the observed forms 
of decay originated in the use of an excess of alkali, 
whicli caused the glass to become hygroscopic. Con- 
sidering the haphazard way glass was made in 
mediaeval times, it was more remarkable that most 
of it had survived than that a Utile of it had failed. 

Members were given the opportunity of inspect- 
ing the Roman glass, etc. in the Yorkshire Museum, 
the windows of the Minster, and the workshops 
where glass from the latter was being treated. 


SOCIETY OF PUBUC ANALYSTS 

The first meeting of the current session was held 
on November 1 in the Chemical Society’s Rooms, 
Mr. P. A. Kilis Richards presiding. 

In a paper on the ” Colorimetric Estimation of 
Pyrogallol, Gallotannin, and Gallic Acid,” Mr. 
C. A. Mitchell described the use of a ferrous-tartrate 
reagent which gives a violet coloration with the 
pyrogailic group, and which is applicable as a 
quantitative measure of that group in various com- 
{Muiids. Using this method a constitutional 
formula for gallotannin was deduced which agreed 
best with that proposed by Nieieiistein. In deter- 
mining gallotannin in presence of gallic acid, both 
substances are estimated together colorimetrically 
in terms of gallic acid or pyrogallol, the tannin is 
precipitated with quinine hydrochloride, and the 
gallic acid estimated in the filtrate. The difference 
between the two results, multiplied by a factor, 
gives the gallotannin. The method has been used 
to estimate tannin and gallic acid in various 
natural and commercial products, to follow the 
course of the enzymic hydrolysis of gallotannin, 
and so on. 

Dr. H. E. Annett and Mr. M. N. Bose described 
“ The Estimation of Narcotino and Papaverine in 
Opium ” by a method which requires the use of only 
I to 2 g. of the drug. On adding sodium acetate 
to an aqueous opium extract under specified condi- 
tioifes. narcotino and papaverine are precipitated 
completely and narceine partially. The last-named 
is removed from the precipitate by washing with 
water, and the narcotiiie is purified further and 
estimated polarimetrically. 

“The Estimation of Codeine” was the subject 
of a paper by Dr, H. E. Annett and Mr. R. R. 
Sanghi. The codeine is extracted with toluene from 
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an aqueous alkaline extract of opium, converted 
into hydrochloride, re-extracted with toluene (any 
residual codeine being converted into hydro- 
chloride), and weighed as hydrochloride (c/. J, 1920, 
702 A). 

A paper on “The Estimation of Morphine,*' by Mr. 
J. R. Nicholls, described a method based on the fact 
that if 2 vc^'umes of 50 per cent, alcohol is shaken 
with one of chloroform and allowed to separate, 
the two layers are approximately equal in volume, 
the upper containing about one-third of alcohol 
and the lower consisting of 2 parts of chloroform to 
1 of alcohol. If the 50 per cent, alcohol contains 
morphine liberated by ammonia, about 85 per cent, 
of the total alkaloid will pass to the lower layer; 
when this is run off, half a volume of alcohol added 
(bringing up the strength to 50 per cent), and the 
whole shaken with 1 volume of chloroform, the 
second layer contains about 85 per cent, of the 
remaining morphine. Three extractions remove 
over 99 per cent, of the base and in practice 4 
extractions only are needed to remove more than 
0*1 g. 

In some “ Notes on the Intimation of Potassium 
by the Perchlorate and Cobaltinitrite Methods,*’ 
Mr. R. Morris described a modification of a pre- 
vious method (c/. J., 1920, 767 a) to make it applic- 
able to the direct determination of potassium in the 
presence of certain insoluble phosphates. A method 
is put forward of precipitating sulphates — which 
must be removed — with barium chloride, which 
obviates practically all loss of potassium in the pre- 
cipitated barium sulphate. Drushel’s modification 
of the cobaltinitrite-permanganate process gives 
good results, especially for small quantities of potas- 
sium; the precipitate should be washed finally with 
a eemi-saturatcd solution of sodium chloride; the 
presence of sulphates is immaterial. 


SOCIETY OF DYERS AND COLOURISTS 

At a meeting of the Manchester Section, held on 
October 27, Prof, E. Knecht presiding, Messrs. 
L. G, Radcliffe and W. Gibson presented a paper 
on “A Hydroxystearic Acid and Some of its De- 
rivatives,” which was a continuation of a previous 
paper on the action of nitric acid on saponifiable 
oils (c/. J., 1920, 305 a). 

The authors have prepared a hydroxystearic acid 
of m.p. 85° C. from an oleic acid by the action of 
sulphuric acid, as previously describe, and from it 
have obtained, for the first time, the methyl ester 
in the form of white flakes (m.p. 46° C.), the ethyl 
ester (m.p. 48*5° O.), and an acetyl derivative (m.p. 
32° C.), but they have failed to isolate a benzoyl 
derivative in a state fit for analysis. A study was 
made of the interaction of bromostearic acid and 
silver nitrite with the object of preparing tmo 
nitro-oompounds of stearic acid, but no such com- 
pound was obtained, even when silver nitrate was 
used. By acting on hydroxystearic acid with nitric 
acid a yellow crystalline substance (m.p. 82° C ) 
was obtained from which derivatives were prepared, 
but the analytical results were not sufficiently con- 
cordant to enable a constitutional formula to be 
deduced. The yellow substance contains no nitro- 
gen and molecular-weight determinations gave oon- 
tradictory results ; but it is possible that its molecu- 
lar wei^t may be 291. The esters have been 
prepared. 


INSTITUTE OF CHEMISTRY 

The Sections for the Leeds area and Huddersfield 
were addressed by the Registrar on “The Present 
Position and Future Prospects of the Institute and 
of the Profession,” on October 23 and 24, respec 
tively. His address, he said, was intended to 
provide material for debate. He compared th 
position of the Institute with its position in tC 
past, having regard to the services which it rendered 
to the community, and compared it also with that of 
similar bodies. The chartered professional institu 
tions generally had become recognised as part of the 
machinery of the State; they supplied the hall, 
mark whereby the trained practitioners in any pro. 
fession could be recognised; they exercised greater 
influence and received greater recognition from the 
community than formerly. They existed for public 
service, but their most valuable work lay in uphold, 
ing the status of their professions, whilst each 
individuail member reaped the benefit of being 
acknowledged by his professional body as a whole. 
The result in the case of the Institute was the estab- 
lishment of an organisation of nearly 4000 members 
with a very high standard of professional com. 
potency and integrity, an organisation which 
rendered the country good service and of which 
every member had good reason to be proud. 

In the eye of the public there was still a mis- 
understanding as to th© word “ chemist,” but he 
thought progress had been made in the matter ; not 
so much with the man-in-the-street but with the 
people that count. Chemists were coming into 
their own title by the natural process of assuming 
it. They could not take any other. 

The position of the profession might be gauged 
by the extent to which it was employed. After the 
w'ar and at the end of 1920 only 13 membere of the 
Institute were without employment, and even dot, 
in view of the very large increase in the number of 
recruits to the profession and the depression in 
industry, it was remarkable that only 130, or lese 
than 3 per cent, of their members, were seeking 
employment. Compared with other professions, the 
training for chemists was as prolong^, the order of 
intellect required was higher than most, and the 
services rendered, so far as they could be compared, 
were as valuable. 

In the discussion at Leeds, the chainnan, Mr. 
AV. M. Mackey, in opening the debate, refened 
to Mr. Pilcher’s long connexion with the I*^stitute 
and to the growth of the Institute during that 
time. It was, he said, a great advantap, particu- 
larly to those about to enter the profession, to tear 
criticism from one who, although not a chemist, a 
an inside knowledge of the profession. 

Mr. F. W. Richardson said that 
and industrialists required educating as to . 
of the qualifications conferred by the Insti u ^ 
He was decidedly peseimiatic in regard to 
position of trained chemists. ,■.) 

Mr. B. A. Burrell said he was in sdbstanj 
agreement with Mr. Richardson’s views. . 
was no doubt that the profession 
chemistry was overcrowded and one w ondere 
was to become of the many young cbemis s 
were being turned out by the universities. 

Mr. F. W. Branson disagreed wita - ^ 
Richardson’s remark that manufacturers id 
Yorkshire did not encourage members 
Institute of Chemistry. 
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Dr. R-* Forster said he was glad to hear that 
Mr. attached great importance to the word 

“ chemist.” He had always held the view that only 
those who were members of the profession were 
entitled to bo called “ chemists.” They had made 
some progress and he felt sure they would ultimately 
succeed if they persisted. He did not agree with 
the pessimistic remarks of some of the speakers ; it 
was true trade was bad, hut employers were much 
mare enlightened than formerly, and to support his 
argument he mentioned that out of the 31 students 
who took their B.Sc. in Colour Chemistry in Leeds 
University last June, only four were still seeking 

employm®^^'h. . , , . , 

>Ir. Gawler said that the Institute was some- 
times described as the Institute of Chemists instead 
of the Institute of Chemistry. He considered the 
advancement of science to its true place in the 
national life a far loftier motive than might be 
read into the title “ Institute of Chemists ” by a 
member of the general public. 

Mr. Cr. Ward, in proposing a vote of thanks to 
Mr. Pilcher, said that the lecturer had dwelt on 
many points which gave food for reflection. He 
did not agree with the deprecatory remarks of 
some of the spieakers. Much of the future of the 
younger members lay in their own hands. 

At Huddersfield, the chairman, Dr H. H. 
Hodgson, agreed that the work of the Institute was 
largely one of patriotism. The chemist was a 
valuable asset to the State. It was possible that if 
this country failed to develop its dyestuff industry 
the textile industry would eventually pass into the 
bands of the country possessing the strongest dye- 
stuff industry, 

Mr. H. W. Moss thought the note of optimism 
in the Registrar’s address very useful at the present 
time, when a number of qualified and experienced 
chemists found it difficult to secure employment. 

Mr. H. T. Lea put in a plea for a more compre- 
hensive register of chemists to be available in all 
public libraries. 

Mr. G. B. Jones urged the need of chemists on 
the commercial side of industry, so that customers 
might get into direct contact with those possessing 
a broad scientific outlook. 

Br. J, Bruce said that business men must realise 
that research could be made to pay. Results could 
not be expected at once, A good understanding 
between the chemist and the management was 
essential. 

Mr. H. S. Foster deprecated the a.ssumption that 
chemists are lacking in general culture. He 
thouglit that the Institute might usefully issue a 
pamphlet pointing out that a chemist of sound 
training without special experience is a better in- 
vestment than one with special experience but 
an inferior training. 

Mr. S. Robson suggested that chemists should 
get a place in the management by forcing o\it tlie 
non-technical man, and that this was largely a 
question of personality. 

r. A. E. Everest thought the formation of local 
• an enormous step forward in that 

7 , brought about a more intimate relation 
ween the individual chemist and the Institute. 
.L Paul compared the status of the 

works 40 years ago with that of 

‘y- There had been a vast improvement. 


CORRESPONDENCE 

PHOTOGRAPHIC SENSITISERS 

^ am sorry that the note on “ A Green 
Photographic Sensitiser ” on page 293 b of your 
issue of July 15 escaped my notice until just 
recently, aa it contains several errore which should 
not be passed over without comment. 

The deficiency of sensitiveness which haa longest 
withstood efforts to remove it is not in the green 
and greenish yellow as suggested, but in the blue- 
green in the neighbourhood of X = 5000 to 5200^1/*. 
This point was certainly recognised by Sir William 
Pope in the paper in question, which contains the 
sentence: ** It is noteworthy that the failure to 
sensitise gelatino-bromide plates for a short region, 
in the bluish-green which occurs so frequently with 
sensitisers for the yellow and red regions of the 
spectrum, does not occur with the substance now 
described.” The existence of this blue-green gap is, 
however, not such a drawback as is suggested, since 
it enables the use of at least a small amount of light 
in the manufacture and treatment of panchromatic 
plates which would otherwise have to be not only 
handled, but manufactured, in complete darkness. 

Secondly, the suggestion that this is the first green 
sensitiser of which the constitution has been pub- 
lished, shows very slight acquaintance even with 
the work of Sir William Pope himself. In a paper 
published in the F/(o/o( 7 rapliTc Journal in May, 
1920, by Sir William Pope and Dr. Mills, at least 
four dyes are described which confer sensitiveness 
to the green and yellow green, and one of these has 
been in regular use for the manufacture of pan- 
chromatic plates for a considerable time. 

The constitution of some of these dyes was dis- 
cussed, if not satisfactorily settled, as long ago as 
1905 by Konig, and later by Shepherd (Photogr. J.^ 
1908, 300--318).— I am, Sir, etc., 

Ilford, Oct. 24, 1922. B. V. Stobb. 

In the interests of strict accuracy, thanks are 
due to Mr. B. Y. Storr for his courteous correction 
of the unfortunate slip which was made in the 
insertion of the words “yellowish-green.” The 
whole purpose of the note was, firstly, to show why 
our very busy eminent scientists thought it worth 
while to devote their talents to the preparation of 
dyes which confer colour sensitiveness upon the 
ordinary photographic emulsion; and, secondly, to 
intimate to the readers of the Review that, whilst 
the particuhir green sensitiser under consideration 
had in all probability been prepared at an earlier 
date by Dr. Konig, of Hochst am Main, to Sir 
William J. Pope must be accorded the honour of 
publication of the details concerning its method of 
manufacture and constitution. As Sir William 
Pope himself states, in the communication to the 
Chemical Society: “This substance .... the 
most powerful son.sitiser for green light yet known 
for gelatiiio-silver bromide photographic plates. 
The new sensitiser is the simplest member of a novel 
series of compounds,” the writer of the article may 
perhaps be excused the offence of having used the 
sentence beginning; “ This is the first green sensi- 
tiser of which the constitution has been published ” 
— the word “green” being used by the writer in 
ex;u’tly the same sense as that accorded to it by Sir 
W'illiam J. Pope. 

Thb Writer op the Note. 
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STREATFEILD MEMORIAL LECTURE 
THE METALLURGICAL CHEMIST 
C. H. DESCH 


On November 2, in the Finsbury Technical College, London, the Streatfeild Menwial Lecture 
was delivered by Prof. Cecil U. Desch, professor of metallurgy tn the Univ^sity of Mej/ieW. to whom 
the Streatfeild Medal was presented by Mr. A. Chaston Chapnmn, F.R.8., the CMi^n. 
Streatfeild Prize for excellence in practical chemistry was handed to Mr. I . L. L. Mevis by iht 
lecturer. 


T he chemical industries have received an un- 
usual share of attention during the last few 
years on account of their importance in the 
war and of their position among what aro 
popularly but loosely called “key” industries. 
Whatever view we may take as to the economic 
conditions under which such industries best 
flourish, all who have any claim to speak on 
the matter are agreed that the first require- 
ment, without which no chemical industry can live, 
is an adequate supply of trained chemists, not 
merely for tlie analysis of materials and products 
and for the conduct of routine manufacturing 
operations, but also for investigation and discovery. 

It is not enough for industrial chemists to preserve 
and use existing technical knowledge, but they must 
add bo it. Many of us hold that the actual direc- 
tion of the industry should be largely in the hands 
of such technically trained experts, and that the 
frequent absence of such direction is one of the 
most potent causes of weakness in the industry. 
The transfer of the control of manufactures from 
the technical chiefs to boards of financiers and com- 
mercial men is a serious fact of the day, deserving 
the careful attention of all who are interested in the 
relations of science and industry. It leads inevit- 
ably to concentration on finance rather than on 
manufacture, and to the making of profits assuming 
greater importance than the making of goods. To 
follow up this subject would lead mo into contro- 
versial regions, and I must turn to the safer ground 
of technical training. 

Whatever branch of industry we may take as an 
example, a training in its methods and proceeses 
must be based on a broad foundation of general 
science, that is, of mathematics, physics, and 
chemistry. Once that foundation, common to all 
technical work, has boon laid, we may proceed to 
specialise. But not too early. Specialisation in 
science and in technology is necessary and inevit- 
able, but it is an evil if uncontrolled, and may 
result in a dangerous narrowness of outlook. Some 
day, when we have escaped from the meshes of the 
examination system, we may see a truly scientific 
education in which the physical, biological, and 
social sciences will be so correlated that even the 
technologieal student of moderate attainments may 
gain a synthetic view of science as a whole, .as a 
background to the special studies which are his 
immediate object. In the meantime wo can take 
measures to avoid, by a thorough training in these 
three fundamental sciences, the dangers of a too 
partial view. In this respect the old Finsbury 
training was hi^ly successful. 

The present position of chemistry is a good ulua- 
tration of increasing tendency of science 


towards subdivision and specialisation. A chemist 
— ^without further qualification — is rarely met with 
at the present day. In his place, we meet with 
physical chemists, organic chemists, food analists, 
colloid chemists, chemical engineers, and many other 
specialists. It is commonly taken for granted that 
a chemist who has chosen one of these specialisms 
as a life-study cannot be expected to have much 
acquaintance with any of the other departments of 
the science, and ignorance of other branches of 
chemistry is scarcely considered to be a reproach. 
We have all met with chemists who have become in 
course of time so intimately associated with some 
small section, such as the chemistry of the azo-com- 
pounds, as to abandon all interest in the remainder 
of the science. The opinion is widely hold that 
chemistry is too vast a subject for an individual to 
master, and if by any chance an exceptional person 
should he found who persists in retaining an interest 
in the whole field of chemistry, refusing to regard 
his science as an aggregate of unrelated specialisms, 
he is lucky if he avoid the taunt of being a mere 
populariser of science, a smatterer among exports, 

I venture to hold that this view is wrong, and that 
chemistry needs more men who, whilst acquiring 
as full a knowledge as possible of some restricted 
field, yet retain .a mental picture of the science as 
a whole, and follow with interest its general 
progrois. 

My subject to-day is the metallurgical chemi.st, 
the represont.ative of one of those specialisms of 
which I have spoken. There is some excuse for Ins 
separate existence, for he has a history of Ins own. 
Whilst tho alehcmi.st, engaged in laboratory ex- 
periments with metals, was tho ancestor of the 
modern acientifio chemist, the practic.il metal- 
lurgist, extracting and smelting the ores of tho« 
metals, has a long record of independence. IW 
miner and the metal smelter, the fir-st scienti c 
representative of whom w-as Georgius 
the 16th century, laid the foundations of the ne 
science of geology, whilst accumulating a mass 
material to be utilised, when the time cainc by m 
scientific chemist. Even now, theoretical ctennswf 
finds a rich field of experimental facto V 

cesses of smelting and alloying metals, wti s 
needs of the metallurgist have been tho “"P®, ,■ [ 
the development of a large part of ainiiJ 


The dominating position of the 
dustrics in our Western civilisation-^all 
tries, even that of agriculture, ® [jUv 

dependent on a supply of suitable metals, P 
of iron and steel-gives particular 
the raetallugieal chemist in an w 

His training is undertaken by special 
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^ppa,i-tment3 of uniTersitiea, and has to combine 
instruction in the chemical physical principlea 
of metallurgy with practice in the typical ojwra- 
tions of the worlts and Ja/boratory. Quantitative 
analysis rightly occupies a foremost place in the 
training of chemists, no other practical discipline 
giving quite the same combination of manipulative 
skill *with confidence in the reality of the facte 
observed and in the conclusions drawn from them. 
When metals are the special object of study, this 
character of work in quantitative analysis is par- 
ticularly conspicuous, hence the stress laid upon it 
in any good couree of metallurgical instruction. To 
make a full analysis of a high-speed tool steel, which 
may contain, in addition to carbon, silicon, phos- 
phorus, sulphur, and manganese, which have to be 
estimated in every steel, nickel, cobalt, ohromium, 
molybdenum, tungsten and vanadium, is an exer- 
cise demanding a high degree of skill and also an 
understanding of questions of valency, reactions of 
oxidation and reduction, and other matters of 
theoretical importance. The degree of accuracy 
required in such analyses for commercial and tech- 
nical purposes is surprising to a chemist unaccus- 
tomed to such work, and far in advance of the 
standard usually accepted in academic laboratories. 
^Yhen a steel specification fixes an upper limit for 
the phosphorus of 0‘40 per cent., and a delivery 
may be rejected if the analysis shows 0'41, and this 
is a typical case, great accuracy is essential, and 
the young chemist must he prepared to have his 
results challenged and the analysis repeated by 
referees in cases of doubt, Speed as well as accuracy 
are required, and the methods employed in works 
frequently differ from those adopted in outside 
laboratories, not in being less exact, but in being 
more rapid. The analysis of the hath samples taken 
from an open-hearth furnace during the working 
of a charge may bo taken as an example. 


It is true that the manipulative skill necessary 
to enable an analyst to estimate the usual elements 
in ordinary steels may be acquired by practice and 
by constant observation of expert workers, since 
the analytical methods havo l>een reduced to a 
standardised routine, and a practised band may 
make acourato analyses by following a prescribed 
ritUal, without an understanding of the underlying 
principles. It is a fact that much of the work in 
steel laboratories and assay offices is perfarmeil by 
sadi empirically trained assistants, and it is not 
inconceivable that it may at some future time be 
one by mechanical means, as the composition of 
^ gases is now determixied automatically by a 
3-recorder. But when the analytical work em- 
races a variety of complex alloys, something more 
n mechanical skill and accuracy is required, and 
e analyst finds the necessity of a scientific training, 
1 ^ ^ that no analyst devoid of chemi- 

ai knowledge could deal satisfactorily with the 
cfji/O of materials passing through a modern 

^fi^terity in analysis, how- 
InrrrL. ^1 ^ requirements of tho metal- 

ates u ^*®paratively few of the gradu- 

intoTi,; /^olfiera of college diplomas in metallurgy 
Drof^e • in the laboratory during their 

steelworks it 

^ork<; la^ yufung graduate to enter the 

necessar^^I^T' apend such time there as 

^aterialfl ^ ^ become familiar with the methods, 
) and products of the establishment, and 


then to pass out into one of the other departments 
of the works, such as the melting shop, forge, or 
rolling mill. The head chemist is necessarily a 
permanent official, controlling all the analytical 
work, but his assistants may be drawn largely from 
such temporary colleagues. 

Chemical knowledge is required in the conduct of 
other metallurgical operations, and the working of 
an open-hearth charge of steel, for example, is an 
operation on the large scale, involving the delicate 
control of a number of complex and highly interest- 
ing chemical equilibria. But the properties and 
the uses of metals depend on their physical condi- 
tion as well as on their chemical composition, and it 
may be said with truth that metallurgy is the appli- 
cation of the laws of physics and chemistry to the 
special case of metals. Hence the necessity of a good 
knowledge of physics. Physical instruments are in 
every-day use in the works. For instance, tempera- 
tures are measured by moans of the thermo-couple 
or the electric-resistance pyrometer, or, if too high 
for metal wires to be used, by instruments that 
measure either the total radiation or the intensity* 
of radiation of a particular wave-length. Such in- 
struments may be set up and read by an intelligent 
hut untrained workman, but to direct their use, to 
calibrated them when installed, and to determine 
their errors after wear, calls for a good understand- 
ing of tho principles on which they are designed and 
of the po.ssible sources of error. The heat treatment 
of steels, again, is governed by a knowledge of their 
critical or transformation temperatures, and such 
knowledge is obtained by making certain delicate 
determinations of the development or absorption of 
heat, or of discontinuous changes in the volume, 
electrical resistance, or magnetic permeability, in- 
troducing a large range of instruments, so that a 
steel-works laboratory may rival that of a college in 
the completeness of its physical equipment. 

^ficroscopical metallography, that wonderful 
method of investigation intro<Inced by H. C. Sorby, 
has establi.shed itself so firmly that no modern metal- 
lurgical or even engineering works can afford to he 
without microscopical equipment. The mechanical 
and physical properties of metals and alloys depend 
on their crystalline arrangement and on tho distri- 
bution of their constituents as well as on their com- 
position. Physical chemistry has shown that alloys 
are to be considered as solidified solutions, and the 
metallurgical chemist has therefore to master the 
technique of metallography, which is not difficult, 
and also to learn how tho structures observed are to 
he interpreted, which is less easy. The study is a 
fascinating one, and skill in it is one of the most 
valuable accomplishments that the young metal- 
lurgist can acquire. A later development has even 
found its way into industry. The work of Laue and 
tho Braggs has shown how the internal architecture 
of metallic crystals, on which depend such properties 
as strength and ductility, may be determined by 
means of X-rays, and a whole new field of work is 
thus opened up. 

There is another side of metallurgy besides that 
which deals with cast or worked metals that may 
appeal to many students, namely, that which con- 
cerns the mining and preparation of ores. For such 
work a training in geology is required, and tho 
etudent may specialise in the study of raw 
materials, and undertake prospecting work or find 
occupation in connexion with mines. Every metal- 
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lurgist needs an acquaintance with mineralogy in 
order to understand ores, fluxes, and refractories, 
all of which he encounters in his daily work. Above 
all however, the metallurgist must be a chemist, 
so fully trained in tdie fundamentals of his science 
as to adopt immediately and unconsciously a 
scientific attitude towards the problems that pre- 
sent themselves in the course of his work. He must 
have a knowedge of the sources of information ^ 
the disposal of the chemist, and must be prepared 
to foUow the progress of chemistry, closely as re- 
gards his own special section, and in broad outtoe 
that of the science in general. This involve the 
ability to abstract literature, if possible French and 
German as well as English. 

It may be thought that I have been describing an 
Admirable Crichton, possessed of all the accomplish- 
ments, but such a training is actually within the 
capacity of a good student pursuing a three or four 
years’ course after matriculation. All branches of 
industrial chemistry, metallurgy among the num- 
ber, need a supply of such trained men as managers, 
chemists, and research workers, and the universities 
and colleges wiU have to provide in an in- 
creasing degree, such men for the nee^ of industry. 
There is one danger against which I would warn 
metallurgical, or indeed any technical students. It 
is that of despising the practical man in the works, 
the skilled smelter, steel hardener, shop foreman, or 
roller, because be makes dogmatic statements in 
unscientific language. The skilled workman is 
usually right in his facts, allowance being made for 
some old prejudices, and his explanations are less 
absurd than they appear to the academically 
trained novice in industry. Long experience of 
metals in the workshop often gives a wonderfully 
thorough, and apparently instinctive, knowledge ot 
their ^haviour. Even the explanation may be 
merely the survival of an obsolete mode of 
sion. When one watches the process ot puddling 
iron one sees at a certain stage of the process small 
flames on the surface of the molten mass Ihe 
puddler will explain that these are the su phur 
burning off. The chemist, knowing that sulphur is 
not eliminated at that stage, and that 8““®* 
are of carbon monoxide, may regard the statement 
as nonsense. It is, however, merely a survival from 
the time when chemists generally used the word 
“ sulphur ” to denote the combu.stible constituent 
of any substance, and in this case the carbon is 
actually being removed, the puddler expressing t e 
fact in^he scientific language of an earlier genera- 
tion The trained chemist must learn to respwt 
tCknowledge of the practical man and t® ,“t|^^.se 
his wide experience in the construction of h s own 
more orderly and logical system of technological 
S^trine and practice. The best way of avoiding 
the dangers tLt beset a purely academic chemist 
when he enters industry is to gam experience by 
direct contact while still pursuing the 7 ’- 

lege instruction. This may be done, in 
stances by passing a part of each summer vacation 
in works, an arrangement for which 
employers have g-ren Such 

ext)eri«iiee w «8Bential in order that the studeni 
may acquire the sense of the importance ®" 

whichsucoMs in technical processes so •“g«‘y 
depends. 80 , too, he learns to know the machi^ 
an^lant in a more direct way than 
or models. Some engineering 

have, th» outlines of which are imparted to him in 
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his academic training, and whilrt comparatively ( 5 , 
metallurgical chemists specialise on. the side ot 
machinery, they must all be prepared to co-opera{j 
with engineers, and to understand their point o( 
view. ... 

As representing a university situated in tt, 
midst of a great industrial area, and in the closest 
touch with the dominant industries, I can speak ot 
the vital importance of technical education to the 
city, the nation, and the wider civilised commnnitv. 
The methods of industry are changing; rnleet. 
thumb and secrecy are disappearing, and with tie 
growing recognition that the reckless waste of 
natural resources is a crime against society, a mote 
scientific period is in sight. All who look forward to 
that improved state of things will recognise witl 
gratitude the pioneer work of Finsbury in tlat 
direction, the great services of its able and doToted 
staff, and the debt that all its students, of whom I 
am proud to have been one, owe to them, and not 
least among them to Streatfcild, the patient, admir. 
ably efficient, and well-loved teacher in whoso 
memory this lecture has been established. 


PERSONALIA 

The Nobel Prixes for Chemistry for 1921 and Iffl 
have been awarded, respectively, to Prof. F. Sodd; 
and Dr. F. W. Aston. The Priaes for Physics haro 
been awarded to Prof. A. Einstein, of Berlin, and 
Prof. N. Bohr, of Copenhagen, 

Dr. S. W. Stratton, for 21 years director of tlo 
u 8 Bureau of Standards, has accepted the presi- 
dency of the Massachusetts Institute of Technology; 
and Mr. F, B. Tough has succe^ed Mr. A, W. 
Ambrose as chief petroleum technologist to the C.S, 
Bureau of Mines. 

The Howard N. PotU medal of the Franklin 
Institute has been awarded to Messrs. C. E. Dowib 
and J. M. Weiss, of New York, for their work on 
the catailytic oxidation of beiizeDe to maleic ac 
and on the development of an industrial process 
converting aromatic into aliphatic compounds. 

The gold medal for the best paper f 

the An^al Meeting of the American Socuty f« 
Steel Testing has been awarded to ^ 
Janitxky for his thesis on “The Influence 
,n Heat Treatment,” and the second pri»^^ 
Messrs. Gill and Bowman for their paper 0 
Constitution of High-Speed Tool Steel. 

Among the awards made by the 7ej 

Council of the Royal S°ciety are : T J ^ 
medal to Sir Ernest Rutherford, f®" * 

in radio-activity and atomic structure, 
Rumford medal to Prof. P. F. 

researches in optics ; the Davy .me 

Thorpe, for his researches synthetic 
chemistry; the tropie^ 

Bruce, for his researches and discover ^ ^ 

medicine; and the Hughes medal to ^ 

Aston, for his discovery of the tsotop _ 
number of the elements by the in d,, 

rays. The Royal medaU have with t e 
of the King, been awarded ’ nuclei 

for his researches on oondensa jarct®** 

atmospheric electricity; and -(.dally 

for his researches in physiology, and -P 
his work on respiration. 
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NEWS AND NOTES 

FRANCE 

IgjiutiUl Notei 

Chemical Industry . — ^The Chamber of Deputies is 
ow considering a Bill to develop the production of 
°odium carbonate and caustic soda in France. 
Until recently there were only three factories pro- 
ducing these chemicals, all of which were situated 
in the district of Nancy, and consequently exposed 
to destruction in case of invasion. For this reason 
s company named La Societe d’Etudes et Produits 
Chimiques was formed early in 1918, to manufac- 
ture sodium carbonate and caustic soda at 
Mouguerre, near Bayonne, but owing to the high 
coslB of materials and labour, the progress made in 
the construction of the factory was very slow, pro- 
duction was not started until the end of 1919, and 
even now the daily output does not exceed 20 — 30 
tons. The Government now realises the importance 
of a steady production in a locality not exposed to 
invasion, and it is considering the grant of a loan of 
g million francs, at 6 per cent, interest, to enable 
the company to raise the capacity to 100 t. of 
^ium carbonate (96 — 98 per cent.) per day, a 
iquantity which could be converted into 75 1. of 72 per 
^nt. caustic soda. Until the loan has been repaid 
Ke company cannot raise further money without 
|he consent of the Treasury. This proposed 
irrangement is also interesting in that it probably 
indicates the intention of the State to take in hand 
lie organisation of production for war-time 
requirements. 

Coal Dust as Fuel . — The question of finding a 
rahstitute for petrol as a fuel for internal-com- 
iustion engines loses none of its importance, and 
iests have recently been made in the northern 
pining areas on the inflammability of coal dust in 

I rious degrees of sub-division and concentration. 
6 resuilts show that very finely-divided coal dust 
nains suspended in the air almost indefinitely, 
d that when rich in volatile matter it forms a very 
plosive mixture with air. Teste are now to be 
Tied out to ascertain the possibility of using 
;h an explosive mixture in internal-combustion 
;ines. Progress has been made by the successful 
s in these engines of “ colloidal ” coal — a suspen- 
n of "coal” dust in heavy vegetable oils — the 
ist being prepared from French lignites, and the 
Is derived from French West Africa. According 
Monsieur Lance, 150 g. of powdered lignite will 
eld on combustion in one cb. m. of air 825 calories, 
as much as 75 g. of petrol. Allowing for different 
nsities, 1 litre of petrol costing 1*80 francs could 
replaced by 1*45 kg. of pulverised lignite worth 
out 0*45 fr. 

Metallurgy . — The following statistics of produc- 
'U of pig iron and steel during the period 
1 to June 30, 1922, have been prepared by 
& Ocmite des F orges de France : — ■ 


I'rC’War 


1622 1921 1921 

XT ^ half 2»d halt 

PJff RAto Of *o«a per cent. 

2,057.408 1 .. +83-7 .. +81-5.. —41 

• S4.895 t. in dectrlo ftimacM. 


I increase in production of both iron 

teel has occurred in Eastern France, including 
There are now 92 Mast furnacee in 
73 on January 1 last. Of 
[ steel production, Thcanas and Martin steel 


now represent 98*1 per cent. ; the manufacture of 
-Bessemer steel is declining steadily. 

Exlracfion of Bromine and Potash in TnnisU 
An article on the extraction of bromine and 
potash from the salt marshes at El Han^he in 
Tunisia during the war is published in the Septem- 
ber issue of Chimie et Induttrie. Owing to the high 
price and insufficient supplies of bromine then 
being obtained from the United States, a factory 
was erected at El HanTOhe, which from April 28, 
1916, up to the date of the armistice supplied a 
total of 1050 metric tons of bromine to the Allies. 
To-day the factory no longer exists, but it was in 
operation long enough to provide the essential data 
that would be required to establish a bromine indus- 
in Tunisia. The remainder of the information 
given is covered by an article which appeared in the 
bulletin de la Socieie d'Kneouragement in Jan.- 
Feb., 1919, and was abstracted in this Journal 
(1919, 146 r). 


AUSTRAUA 

British Phosphates Commission 

The report of the Commission for the year end^d 
June 1922, states that exports from Nauru and 
Ocean Islands reached the record total of 364,261 
tons, of which 72 96% went to Australia, 4*70% to 
New Zealand, 4*59% to the United Kingdom, and 
17'75% to other countries. This output approaches 
the maximum possible with the existing plant. 
Sales of phosphates and sundry credits amounted to 
£1,304,740, and the cost of phosphate f.o.b., 
together with £222,521 for interest, sinking fund, 
etc., was £688,957, and freights £613,097. The 
credit balance of £2685 was transferred to reserve 
account, and cash in hand amounted to £18,853. 
The phosphate rights, plant, etc. are valued at 
£3,325,770 and stocks at £298,250. Liabilities 
are divided .os follows : — British Government, 
£1,571,483; the Commonwealth, £1,517,113; and 
New Zealand, £577,860. — {Ind. Atwfr., Aug. 31, 
1922.) 

Cane-Sugar Crop in Queensland 

Returns published by the Registrar-General of 
Queensland show that in 1921 the crop from 134,513 
acres of sugar-cane was 2,287,416 tons, which yielded 
282,198 tons of sugar {94 n,t.) and 10,734,399 gallons 
of molassee. In 1920 the crop from 162,619 acres 
was 1,339,455 t. and the yield of sugar and molasses 
167,401 t. and 6,175,868 galls., respectively. — {Ind, 
Austr.f Aufj. 10, 1922.) 

Lead-Poisoning at Broken Hill 

The final report of the Barrier Technical Com- 
mission appointed to rejwrt on health conditions 
at the Broken Hill mines states that of 6538 mine 
workers examined, only 61, or 0‘9 per cent., were 
found to be suffering from lead poisoning, and only 
27 of these had worked exclusively underground. 
Among surface workers, 5 out of 823 general 
labourers, and 1 out of 774 mill-hands were found 
to be affected. It was concluded that all men work- 
ing in or about the mines were exposed to the action 
of lead circulating iu the blood, but chemical 
analyses showed that the concentration of lead was 
low. The Commission recommends that susceptible 
persons bo removed from exposure to lead poisoning 
and that the disease be made notifiable, in certain 
localities . — {Mining Mag., Sepf., 1932.) 
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CANADA 

Industrial Notes 

The Canadian Salt Company has commenced the 
manufacture of liquid chlorine at Sandwich, 
Ontario. The present output is ten tons a day. 

The Hull Electric Co, has acquired the riparian 
ri^ta to the Paugan Falla, on the Oatineau River, 
Quebec, about 35 miles north of the city of Ottawa. 
Tho company will establish a hydro-electric plant 
with an ultimate capacity of 150,000 h.-p., at a cost 
of approximately ^10,000,000. 

The Ehawinigan Water and Power Co. is con- 
templating the development of 150,000 h.-p. at 
Gray Falls, on the St. Maurice River, about six 
miles below Shawinigan. This w'ork will be com- 
menced next spring, and will entail an investment 
of approximately $10,000,000 to $15,000,000. 

Lakefield, Ont., will probably be the first place in 
Canada at which the development of electric power 
from- surplus heat will be carried out. The Canada 
Cement Co. is planning to secure 2000 h.-p. for its 
new plant there by converting the waste heat from 
the kilns into electrical energy, which will be 
utilised to raise steam. This system is successfully 
oRprated in other countries. 

The experimental lignite-briquetting plant, near 
Bienfait, Sask., which is under the direction and 
control of the Advisory Counci'l for Scientific «nd 
Industrial Research, and upon which $1,000,000 haa 
been expended, is not giving satisfaction. The 
Press states that the Federal Minister of Mines is 
not satisfied and is calling for an independent 
report upon tho plant. It is intimated that the 
Government is not favourable to further expendi- 
ture under the present circumstances. The cx- 
Ministcr of Minos had certain features of this 
undertaking investigated and the report was 
unfavourable. 

Mining and Metallurgy 

The Manganese and Steel Foundry, Ltd., of the 
TTnited States, is erecting a branch factory in Sher- 
brooke, Quebec. 

The Globe Mining Co., operating about 36 miles 
from Cranbrook, British Columbia, has discovered 
a seam of sienna from 8 — 10 feet wide. 

The Government of Quebec announces that the 
royalty on asbestos has been reduced from $5*00 to 
$2*50 per ton. The reduction, however, is subject 
to certain provisions contained in the Order-in- 
Council. 

The returns of the Department of Mines, 
Ontario, for the first half of 1922 show a record gold 
production of 476,322 oz., and it is probable that the 
value of the output for the full year will exceed 
$20,000,000. The production of silver was 
4,774,6^ oz., and that of copper, nickel, and cobalt 
also improved. 

The offer of the British Government to collaborate 
in financing the Coast Range Steel Co., British 
Columbia, is contingent upon thorough investiga- 
tions being made independently by tho Provincial 
Government, the Dominion Government, and the 
British Government; if satisfactory, the last-named 
will advance certain monies to be expended in Great 
Britain on pnrehasing equipment for the stcel-roill. 

The estimated value of the minerals produced in 
the Dominion during the first six months of 1922 is 
$57,682,944, metals being worth $26,475,544 and 
non-metal^ $21,207,400. This result shows an in- 
crease, in value, of 9*1 per cent, over tho oorespond- 


le, 1928 

ing period in 1921. The principal returns ara 
follows:— Goal $24,346,969, gold $125410,202 
$5,997,199, lead $2,882,047, natural gas $2 448 ^ 
copper $2,337,093, asbestos $1,894,232’ 
$1,401,820, zinc 1,370,460, and salt $849,133. qS ® 
to strike there is a marked dedline in the prodnr+i”^ 
of coal, nickel, and copper. 

The entry of tho H. W. Johns-Manville Co 
New York, into the Quebec asbestos mining area’ \n 
securing an option upon the Martin-Bennett 
properties, and the erection of a large plant for th 
manufacture of all kinds of asbestos products has 
been followed by the possibility of the companv 
obtaining possession of the Black Lake and East 
Broughton properties, controlled by Jacob A. Jacobs 
Montreal. The American company is not going td 
have the field to itaelf, as a large British aBbests 
firm, with head office in London, has decided to 
merge with an Eastern Township (Quebec) mining 
firm, and the Asbestos Manufacturing Co., Ltd, of 
Montreal. The new company will be known as the 
Asbestos Manufacturing Co. of Canada, and itg 
capital will be $2,000,000. The present plant, at 
Lachine, Que., will be enlarged and improved to 
meet the requirements of the new company, which 
will manufacture packing, textiles, and all kinds of 
asbestos products. It is probable that the Hon. 
P. J. Paradis, M.L.C., will be the president of the 
new company. 

UNITED STATES 

Eafologs of Chemical Companies in 1970 

Financial returns for 1920 forwarded to the 
internal revenue authorities by 5826 manufacturers 
of chemicals and allied products, disclosed a total 
gross income of $5,565,125,606 and a total net 
income of $344,929,904, on which taxes amounting 
to $98,163,376 were paid. Only 3047, or 523 per 
cent., of tho companies reported a net income; 
the remainder had a gross income of $1,027,030,330 
and a deficit of $96,439,756.— (Oil, Patnt and Drug 
Rep., Oct. 2, 1922.) 

Talc and Soapstone in 1920 

The total production of talc and soapstone in the 
United States in 1920, according to the U.S. Geolo- 
gical Survey, wag 2^,290 short tons, valued at 
$3,090,265, an increase of 21 per cent, in quantity 
and 31 per cent, in vailu© compared with 1920. Out- 
put increased in all producing States, except North 
Carolina, which, however, is only a small producer, 
No soapstone is imported, but the import of talc, 
22,680 t., was the largest on record. Imports from 
Italy returned to the pre-war level, and those froin 
Franco recovered substantially, but the larps 
quantity (15,123 t.) came from Canada. As ther® 
were no exports of talc, the apparent 
wa« 246,970 t., the average value per ton oeing 
$14.34. 

Investment In Chemical Education, i92fl-2( 

The National Research Council has coilcctc 
following information concerning the 
money invested in the teaching of chcmis 
about three-fourths of nil the universities 
leges in the United States during the acadeim 
1920-21;— 

The 417 institutions that reported 
inga and equipment valued at appro* 
$28,230,784, in addition to new buildmg® 
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Aonstruction «nd their equipment valued at 
«7 563 300> latter sum including $2,000,000 for 
Cornell University and $1,866,900 for Yale Univer- 
ity. Endowment funds received during the year 
totalled $525,868, and the cost of maintaining the 
chemistry and chemical-engineering departments, 
including salaries, chemicals, etc., was $7,739,970. 
There were 3643 graduates and 109,128 under- 
graduates taking courses in chemistry, and 302 
graduates and 6585 undergraduates studying 
chemical engineering (where a separate department 
is maintained). The State of New York had the 
largest amount, viz., $6,790,015, invested in 
chemical education. — (J, Ind. and Eng. Chem., 
Mar., 1922.) 

SOUTH AFRICA 


“ Welnschenkite,*' a New Rare-Earth Mineral 

In the Beriekte for October 14, F. Henrich reports 
the occurrence of a new mineral containing 62*47 
per cent, of rare earths (about 4 parts of yttria to 
1 of erbia), and 30‘2 per cent, of phosphoric an- 
hydride, the loss on ignition being 16’42 per cent. 
These figures agree fairly well with the formula 
(X = Er, Y, etc.). The mineral, which 
has been named Weinschenkite,” occurs in small 
quantities in the iron-ore district of Amberg-Auer- 
bach in Bavaria, and appears as white, felted, 
round masses, and also as stellate needles on 
limonite. A very rare mineral containing 2*to 3 per 
cent, of rare earths and 13 per cent, of calcium 
oxide named “ pseudo-wavellite ” occurs in the 
same locality. 


Lile of the Rand Gold Mines 

The Transvaal Chamber of Mines estimates the 
ore-reservos of the Rand gold mines as follows 
(million tons) Producing mines 695; old pro- 
ducers, closed down, 60; partly develops, but not 
promising, 60; undeveloped areas 225; total 1040 
million tons, or suflficient to last 50 years at a high 
rate of production or 70 years with normal vicissi- 
tudes and a languishing end. Extensions of the 
gold field to the south-west arc probable, but when 
once the great mines are exhausted there will be 
no chance of revival under conditions at present 
conceivable. Mag., Sept., 1922.) 

GERMANY 

The Gasificatioa of Crude Brown Coals 
In order to elicit possible solutions of the problem 
of compiletely gasifying raw, ungraded, earthy brown 
coals with a high moisture content, the Brenu- 
krafttochnische Gescllschaft is offering a prize for 
open competition. Competitors have to submit 
either a process or a plant and must supply an illus- 
trated account supported by, accurate quantitative 
data. The GeseWschaft ac<|uires the copjriglit of 
all theses submitted but will have no right to use 
the processes described, 

High-Pressure Steam 

According to the Industric-vnd UandeJs-Zeitunij 
of October 1, a steam turbine is being erected in 
Berlin which will work under a stoaiu pressure of 
1600 lb. per sq. in. Tlic steam is discharged from 
this turbine at about IIH) lb. per sq. in. and then 
enters an existing turbine in which its expansion 
is completed. It is stated that the technical diffi’ 
culties of generating steam at this high pressure 
have been overcome by using the recent invention 
of a Swede and that the experiments made have 
given very good results. 

I* Radium a Medicament? 

A German court of justice decided that radium 
^ not a onedicament because its action, like that of 
l^iitgen ray.s, is purely physical, and because when 
sea it docs not suffer an appreciable loss within 
* united time. This ruling has, how-ercr, recently 
th ^ aside by the Berlin Court of Appeal on 
^ e grounds that according to the methods of pre- 
for ^ radium' is, clearly intended 

in curing, alleviating or preventing diseases 

in n animals, and the case is to be re-tried 

19^) oourt.~(C/i€m.-Z., Sept. 23, 


BRITISH INDIA 


First Forecast of the Indigo Crop 

The following statistics refer to the six provinces 
which contain practically the whole area under 
indigo in British India: — 


First Forecast 


Province 

Madras 

United Provinces 
Bihar <& Oris^ . . 
Punjab . . 

Denirai . . 
Bombay and Sind 
(includini; Indian 
States). 

Total 


Yield per 

Area (acres) Yield (cwt.) acre (lb.) 

1922-23 1921-22 1922-23 1921-22 1922-23 1921-22 


102,600 

114,500 

23,000 

28,000 

25 

27 

35,000 

42,000 

4,200 

4,800 

13 

13 

35,200 

39,900 

4,300 

4.900 

14 

14 

37,500 

21,200 

7,000 

2,900 

23 

15 

7,300 

n,ioo 

800 

400 

5 

4 

9,300 

8,600 

1.600 

1,500 

19 

20 

226,900 

237,300 

41,000 

42,500 

20 

20 


—{hid. Tr. Oct. 19, 1922.) 


GENERAL 

Manchester College of Technology 

The degree of Bachelor in Colour Chemistry has 
been created at this college with the object of train- 
ing chemislti for the dyestuffs industry. From the 
pre.sont session onwards it will be possible to obtain 
the degree of B.Sc. Tech, in the section of colour 
cheaii'try. At the annual meeting of the Evening 
Students' Chemical Society the following officers 
were elected: — President: Prof. F. L. Pymau; 
Vice-presidents: The Principal, Prof. Knecht, 
Capt. Sinnatt, and Me.>sr8. Huebner, Radcllffe, 
Roberts and Allan. Joint bon. secretaries : Messrs. 
S. Kowbottom and J. Haslain. 

The Logwood Industry in Haiti 

Logwocnl is one of the leading articles exported 
from Haiti, and the United States is the chief con- 
sumer. Statistics showing the reserves of logwood 
are not available, but the Bahon district, which pro- 
vinces well-matured wood, yielding one barrel (about 
500 lb.) of extract per ton, is estimated to contain 
500,000 to 1,000,000 tons. Largo quantities have been 
ubtained from the district around Port de Paix and 
Mole St. Nicholas, but tiio district near Capo- 
Haitiou is largely exhausted and the wood now 
obtained from it is of secondary growth. Haitian 
logwood is mainly exj^orted in a crude form, but 
shipments of extract are increasing, and an 
American corporation has erected plant at Grande 
Riviero at a cost of $150,000 to produce 400 barrels 
of extract per month. At present the industry is 
oidy occasionally active, and exports of logwood 
have declined from 108,106 tons in 1920 to 33,434 t. 
in 1921; in 1920, 31 t. of extract was exported, as 
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compared with 119 t. in 1919. Prospects are not 
farourable, but trade would improve with a revival 
in the textile industry of the United States. 

Prospects el an Alcohid Industry In Palestine 

The Department of Commerce and Industry of 
Palestine has collected information relating to the 
possibility of establishing an alcohol industry in the 
country. Imports of alcohol in 1921—22 were 661 
tons, and the production was 117 metric tons, all 
from grai>e juice j also 0’62 tons made in experiments 
on the fermentation and distillation of du^a. 
Barley and wheat are suitable raw materials as they 
yield 31 and 33 Utres of alcohol per 100 kg. of grain, 
respectively, and production is in excess of the 
demand. The durra crop is another useful source, 
and maiae, which yields 19 to 37 1. per 100 kg., «nld 
be grown in certain areas if a market were available. 
The potato crop, though increasing, is too small to 
be used except for food, and the use of sugar-cane, 
now being grown experimentally, for the manufac- 
ture of power alcohol, would be too costly. Data 
are needed of the yields from prickly pears and 
acorns, of which ample supplies are available. 

Monadte in the Malay Pentasnla 

An account of the occurrences of monazite in the 
Malay Peninsula, and of the properties and identifi- 
cation of the mineral, has Been prepared for the 
Federal Council of the Malay States. There is 
good reason to believe that monazite is present in 
the granites and granitic rocks of Malaya, but 
probably not in quantities worth exploiting. It is 
found in many localities in detrital deposits, often 
in association with tin ore, and occurs most 
abundantly in the alluvium of the rivers of 
Kemaman, a concentrate from which contained 
5-30 per cent, of thoria (ThO,). ^o intent of 
thoria in monazite from other localities is given as 
fdllows (per cent.): — Sempam (concentrate) 8-38, 
Baias Tujoh (sample) 4 — 6, Bindings 8*7, Puchong 
Babi 3*40, Kulim (Kedah) 3'53, Kelantan 9*41. 
Proximate analyses of specimens from the three 
last-named localities showed contents of 60*27, 
64*05, and 60*00 per cent., respectively, of ccria, 
lanthana, and allied oxides. A copy of the paper 
may be consulted at the Malay States Information 
Agency, 88, Cannon Street, London, E.O. 4. 

The World's Production of Sugar 

Figures showing the world’s production of sugar 
in 1921-22 and the preliminary estimates of the 
1922-23 crop are given below: — 


United States: 
Beet.. 

cane 

Cnba 

'Baeio Bico 
Domintean Bepabllc 
Java . . 

Anstra&a 

Vm ISUWIS ee 

Xanrtttiit 
Bata] . . 

Tonnoaa and Japan 
BritMi ladU .. 
Sutopa 

OtlMr oomitika 
Total 


1921-22 19251-23 

Tbousands of Short- T ons. 


Oil 
290 
4,000 
386 \ 
225/ 
1,660 
290 
66 
200 
160 
426 
2,500 
4,088 
2,302 

17,490 


681 

208 

3.600 
610 

1,658 

300 

62 

260 

140 

826 

2.600 

4,600 

2,276 

17,000 


— {U.8. Com. Itep., Sept. 4, 1922.) 

PcrflblBg Value of Bade Slagi and Ruck Phuephatcf 

In the Journal of the Ministry of Agriculture 
(Sept., Od», 1922) Dr. G. Scott Eobertsoo summar- 


ises recent work upon the relative v^lue of difiejej^ 
types of basic slag and rock phosphate. On w 
and pasture rock phosphates produce the same typ, 
of improvement as the most soluble types of open, 
hearth basic slag, and they are more effective than 
the open-hearth, low-aoluMe fluorspar slags. ]n 
districts with hi^ rainfall and acid soil the 
efficiency of the low-solublo slags may approximate 
closely to that of the more soluble types. 
general, the value of the fluorspar basic elags is 
50 — ^70 per cent, of that of the high-soluble slag,. 
Rock phosphates were found to have a much kiglijf 
fertilising value than has been admitted, and on 
sour, damp soils they may even prove superior to 
best grades of basic slag. 

Mercury Ore In China 

The chief depoeits of mercury ore in China occur in 
the provinces of Kweichow, Hunan, Yiin-uan and 
Szechwan, of which the most important is that 
in Kweichow, which consists of a broad belt of cinna. 
bar associated with stibnite and extends into Hunan. 
The largest mines at Yuanshankiang, 16 miles from 
Lungchikow, were opened in 1898 by a foreign com. 
pany, but development has been slow. Cinnabar 
occurs in Hunan to the west of Fenghuangting, near 
the Kweichow border, and the chief mines are at 
Hontzeping and Tatungla. This mineral is also 
obtained by washing in tho bed of streams in 
western and northern Yunnan, and especially in 
south-western Szechwan. At Hangeho, in the 
Yenyuan district of Szechwan, a mine worked on a 
fairly large scale supplies cinnabar to the impoi. 
tant vermilion industry at Chungking.— (C/i. »j 
Comm. J., July 7, 1922.) 

OrganUatlon ol the Mining Industry tn Russia 

After Soviet government had been establisled 
in Russia, the industrial resources of the conntry 
were placed under a Supreme Board of Industna 
Economy which controlled a number of general 
committees appointed to administer particular 
industries ; tho chemical industry was one ol these, 
but a specific Section of Mines was not formed unti 
the end of 1919, and in the following year a Coumi 
of Mines was also appointed. The organisation o 
the Council was very systematic, but *4 “id not , 
owing to lack of skilled direction, political friction, 
deficient means of communication, etc. 
sions of specialists were sent from time to time i 
inspect and report upon mines, particular attem 
being given to the coalfields in South ° . 

to tho fuel crisis. In the summer of ^ , 

coalfields were organised in a separate - 
some improvement ensued ; but the pe ^ 
industry in the Caucasus remained in a 
position and metalliferous mining practica 7 - ^ 

In October of the same year a general ^ 

took place, and the Council of Minos was 
into the General Administration 
Industry, the general committees » 

each under a technical department cons 
mining specialists. , 

The only important work done by j^tio 

Administration has been the collection o 
data, and the compilation of f-vestoi 

reports which will be of great um to tl 
Very little real work has been done on , 

during the last four or five years, 
great lack of tecnnical equipment, i 

Met., Aug., 1922.) 
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BavnM OF IHB FO01> IlTVBSTIGATION BoABD FOB THE 

^ Yeab 1921. Pp. 47. London: H.M. Stationery 
Q^ccj 1922. Price 2$. 

The Report of the Food Investigation Board for 
i()21 includes accounts of a number of investiga- 
tions of interest to the chemist, especially in the 
sections dealing with the work of the Meat Com- 
mittee, the Oil& and Fats Committee and the Fruit 
and Vegetables Committee. 

The only point to he noted in the report of the 
Fish Preservation Committee is that autolytic 
reactions were found to proceed in the liver of 
herrin&J stored at the low temperature of about 
-7° C. 

The report of the Meat Committee includes an 
account of researches carried out by Miss D. L. 
Foster and Miss D. M. Moyle on the effect of 
exposure to low temperature on the lactic-acid 
metabolism of amphibian muscle, the results of 
which have already been published in the 
Biochemical Journal^ as have also the results of an 
investigation on the source of energy of muscular 
contraction. It was shown that during chopping, 
rigor and recovery from fatigue there is a change 
rom glycogen to lactic acid or vice versa y another 
mportant fact that has been discovered is that the 
luscle possesses the power of synthesising hexose- 
ihoephate from glucose and sodium phosphate, 
liss Foster has also repeated experiments on the 
ffect of the rate of freezing on the auiolyeis of 
•eef. She has confirmed her earlier observation 
hat the more rapidly the beef is frozen the more 
losely does the autolysis on thawing follow the 
onrse in that of fresh unfrozen beef. 

The inquiry of the Fruit and Vegetables Oom- 
nittee follows three main lines, the preservation 
if apples by cold and gas storage, the chemistry of 
he ripening processes and the diseases of the stored 
ruit. The results of the cold storage tests have 
hown, as might be expected, that 1° C. is a better 
cmperalure of storage than 3^ or 6® G. It aUo 
ippeare that the soil on which the apple trees grow 
influences the capacity of the fruit for storage, a 
iilt soil being more suitable than clay or green- 
sand, whilst chalk, clay and fenland are stated 
to be progressively less suitable. But as the fruit 
ivas not all gathered from trees of the same ago it 
IS not clear how far the results aro really to bo 
attributed to soil differences or to the ago of the 
tree, or possibly to other factors. 

*^0 gas-storage method consists in keeping 
apples in an atmosphere containing 5 to 8 per cent, 
of oxygen, and 12 to 15 per cent, carbon dioxide, 
te rate of respiration of the fruit being presura- 
soly reduced by this means. In this connexion the 
rate of respiration of tho apple Bramley’s Seedling 
Was followed throughout its storage at three tem- 
^raturea: 2-5o, 10® and 22*6® C. llio rate of 
Piratiou at first inoreases, reaches a maximum 
pm 1 falls. At tho three temperatures 

maximum is reached on the 180th, 
M storage, respectively. 

uumvJ e has investigated a largo 

enzvm^ ot fruits for the presence of oxidising 
tha results have already been published in 

comm . Journal, Work has now been 

eno^ on acids in ^he apple, and methods have 
ovised for the estiiihation of malic acid and 


malates, including titration and estimation of acid 
and malates as the lead salt. Special attention 
haa been devoted to the estimation of the acid in 
small quantity. Tests for a number of enzymes in 
the apple have been made and tyrosinase and 
reductase have been detected. 

In the work of the Oils and Fats Committee 
Prof. R. Robinson and his collaborators have con- 
tinued investigations on the nature and constitu- 
tion. of the acids occurring in natural fats. Work 
on the synthesis of unsaturated acids of the O,* 
series has been continued ; octyl bromide was con- 
densed with the compound AgC : C'(CH,)aCO,Me 
in boiling isoamyl ether and this gave a small yield 
of the ester, CH.(CHj),-0;C (OHs)„CXl,Me, which 
after catalytic reduction and hydrolysis gives homo- 
stearic acid. Hepiyl bromide leads in the same way 
to stearic acids. 

Prof- A. Lap worth and Mrs. L. Pearson have 
commenced the study of oleic acid and have come 
to the conclusion that the subject needs complete 
revision; the existing methods for isolating the acid 
are unsatisfactory, and the properties of the pure 
substance have not been ascertained with certainty. 
A method has been devised by which the proportion 
of saturated acid in the final product is reduced to 
a minimum ; this is based on freezing out the ether 
or benzene solutions of the mixed lead salts with 
subsequent recrystaillisation of the barium salts 
from mixtures of moist benzene or toluene and amyl 
or ethyl alcohol. Other investigations carried out 
under the auspices of this committee include one 
on the constitution of mannitol fat (the synthetic 
fat obtained by the interaction of mannitol and 
olive oil) by Miss H. Gilchrist, and a study of the 
conditions affecting the formation of fat by yeast 
by Dr. I. S. MacLean. 

Accounts of the work of the Engineering Com- 
mittee and the Canned Foods Committee are also 
included. 


Report on T.^nganyika Territoey fob the Year 

1921. 11. M, Stationery Office, 1922. Cmd. 

1732. Price 6d. 

Sisal and coffee of excellent quality are grown in 
the Tanganyika Territory (formerily part of German 
East Africa) chiefly by European planters, and tiie 
cultivation by natives of groundnuts — for which the 
conditions are very favourable — is extending. The 
cotton crop of 1921 w’as poor, owing to late planting 
and the ravages of insect pests, whilst the output 
and quality of copra were unsatisfactory. Lack of 
transport facilities prevents an extension of agri- 
cultural production, but it is proposed to increase 
tho value and decrease the bulk of crops by partial 
manufacture on the spot. There are several experi- 
ment stations and a veterinary laboratory. A sur- 
vey of tho forests has shown the presence of large 
quantities of valuable timber such as cedar, yellow 
woods, West African mahogany, mangroves, etc. ; a 
concession liaa been granted to exploit the Rau 
Forest (Kilimanjaro area) and tenders have been 
invited for leases of the mangrove forests. 

When the Mining Ordinance came into force in 
June, 1921, 395 claimfi were registered for prospect- 
ing for gold, silver, diamonds, copper, asbestos, 
mica, molybdenum, coal, salt, and soda, and ex- 
clusive licences were granted to prospect for i»al 
over a total area of 950 sq. miles in four localiUee. 



486ft 


REVIEW 


16, 165 


There are indications of the presence of petroleiim, 
but exploration is forbidden pending the enactment 
of legislation. 

Except the Nyanza (Gottorp) salt min^, which 
are worked by the railway and supply salt to the 
Congo, and a small salt factory maintained by the 
Administration in the south-west area, there are no 
manufactures of commercial importance in the 
territory. Soap, ice, soda-water, etc. are made on 
a smatl scale for local use, hut the produce the 
country is exported in a raw state. 

In 1921 imports were valued at £1,426,125 and 
exports at £1,246,870, representing increases of 
deaOSjOOO and £784,000, respectively, compared with 
1920. Among the exports were: — Sisal 7923 tons, 
cotton 1096 t., hides and skins 366 t., copra 4614 t., 
gronndnuts 8448 t., and beeswax 183 t. The United 
Kingdom and British possessions supplied imports 
to the value of £1,384,125 and took 72 per cent, of 
the exports. 


operations on both sides of the Gulf of Suez and 
proceeded with the er^tion of a small 
The Anglo-Egyptian Oilfields, Ltd. produS' 
mainily at Hurgada, 178,284 metric tons of crud’ 
petroleum, as against 146,226 t. in 1920. 
production is insufficient to meet requirements 
large quantities of petroleum products have to 
import^. In consequence of reduced demand % 
output of manganese ore fell from 77,562 t. in 192 (| 
to 65,065 t. in 1921, but phosphate production jZ 
by 7211 t. to 122,024 t., although the demand 
poor and many mines were closed. A small 
Egyptian firm has begun to make dry colours and 
mixed paints at Helouan, near Cairo, utilising 
materials from mines worked by the anci^it 
Egyptians. The firm intends to erect shortly a large 
factory with a capacity of 20,000 tons of dry colouri 
and 2000 t. of mixed paints per year of 300 daji. 


Rspobt on the Economic and Financial Situation 

OF Egypt, Dated April, 1922. By E. H. 

Mulock, British Commercial Agent for Egypt^ 

Cairo. Department of Overscan Trade. Pp. 39. 

H.M. Stationery Office, 1922. Price D. 

The financial situation of Egypt on March 31, 
1922, was more satisfactory than it was a year 
previously, in spite of low prioos for cotton and 
general trade depression. The total foreign trade 
for the calendar year 1921 amounted to only 
£E. 91,864,046, as compared with £E. 187,348,024 in 
1920, exports falling 35 per cent, to £E. 36,356,062, 
and imports 45 per cent, to £E. 55,^7,984. The 
United Kingdom took 47 per cent, of the exports 
and the United States 18 per cent., whilst the 
imports were derived mainly from the United 
Kingdom 37 per cent., the United States 15, 
France 7, and Germany 3 per cent. German firms 
are making great efforts to regain their trade by 
offering to complete, at pre-war prices, contracts 
that were made before the war and abandoned, and 
by other means. Compared with 1920, tho total 
imports from Germany increased hy nearly 60 per 
cent. ; those from the United Kingdom fell considei- 
ably below 50 per cent. The Leipzig Fair brought 
German firms much trade, but now that they 
demand payment in foreign currency, their competi- 
tion may be lees strong. In comparison with the 
United Kingdom, Germany supplied more glass- 
ware, indigotin, coal-tar dyes and paints, but less 
chinaware and fewer medicinal preparations. Some 
of the chief classes of imports and exports were 
evaluated as follows : — 


Bi<^ leather goods 

Bpiiits, beverages, oils 

Paper, etc. . . 

Bt4ne, caitiienware, glassware 
Swestoft. taostuOs, colours 

medldnal prodacte, perfumery 


Impoils 

£B. 

534,665 .. 

3 , 817,557 . . 

908,545 . . 

1 , 128,880 . . 

467.233 . . 

2 , 399,716 . . 


Exi)orts 

443,248 

238,406 

106,801 

5,933 

53,241 

309,955 


In agriculture the area planted to cotton waa 
restricted and tho crop much reduced. An 
extension of the control of sugar importations was 
advocated on the ground that the 57 1000 acres under 
cane, grown for the refinery, would be reduced by 
one-half if sugar were imported freely. No progress 
in the mining and industry was recorded, but 
active inspecting for petroleum was undertaken 
in now ar^. The Government continued drilling 


OFFICIAL TRADE INTELLIGENCE 


(From the Board of Trade Jownal for 0doltr% 
and November 2) 

TARIFF CUSTOMS EXCISE 

Auitralia. — Drawback of the full duty may U 
allowed on imported ammonium and potassira 
nitrates used in manufacturing explosives within 
the Commonwealth when such explosives »re 
exported. 

Belgium. — An export licence is no longer required 
for sugar, syrups and molasses. 

Bulgaria. — Information on the new customs tariJ 
can be obtained from the Department of Overseas 
Trade. 

Canada. — Crude groundnut oil for refining for 
edible purposes is transferred to the list of duty- 
free goods. 

Ceylon.— Tho text of the revised srhedule of 
import duties is given in tho issue for Novembers, 
Federated Malag Nfofej.— All rubber goods 
manufactured in the F.M.S. are exciupted iroa 
export duty until September 1, 1927. 

Germang. — Increased import duties have bi«» 
levied on certain kinds of perfumery, wares ol soft 
indiarubber, hollow glassware, and wares ol 
precious metals. , 

Guatemala. — Import duties have been rcimpo* 
on building materials, e.g., cement, fibro-temen, 
tarred roofing material, galvanised sheets. 

New Zealand. — It is proposed to abolish the 
per cent, ad valorem duty on certain g® 
imported from countries with depreciated cuji 
cies and to replace it by an ad valorem uu ? 
determined from time to time. The 
reciprocal tariff treatment with Australia h 

passed. ■ ..unTd 

Forfuyol.— Until further notice, agricul 

fertilisers may not bo imported. „,.,.„rded 

Spain. — Tho text of tho tariff trcatineut 
to British goods under the new 
with Spain is published in tho is^o for 
2. Among the chief goods there- 

earthenware, iron, steel, metals and pr 
of, coal-distillation products, paint, varm . ^ 
silicates (solid), insecticides, -reptfei 

gly-cerin, superphosphate and chemica y-r 
phosphatic fertilisers, salts of nickel 
and rubber tyres. 
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-^^.^AmendmeBtfl to the import duties 
ff t aJ&ss, glasawaro, kinematograph films, lard, 
ffubst’itutes, matches, metals, regetables, 
ntial and perfumed oils, soap, and paper. In 
5 cases the duties under the British preferential 

arifi are ' 


half those of the general tariff. 


OPENINGS FOR BRITISH TRADE 

The following inquiries have been received at the 
i.nartment of Overseas Trade (Development and 
Vmjeence), 35, Old Queen Street, London, S.W. 1, 
firms, agents or individuals who desire to 
loresent U.K. manufacturers or exporters of the 
rtnds specified. British firms may obtain the 
iames and addresses of the persons or firms referred 
o by applying *<> Department and quoting the 
pccvfio reference mumber. 


B.EfeREKC% 

NtJMBER 




Belpiim .. 
British India . . 
British Inoia. 

Burma, Ceylon 
Bulgaria 

Canada 


Salt Africa 
Egypt .. 
^eilco . . 
LKetherfanda 


!?«« Zcabnd 

Homy 

PbUipplQes 

BumaQia 
Buuth Africa 

tugoilavla 


OlMBware, cellulose products, arti* 

fidal gUbs 

Galvanised Iron, porcelalD ware, 
crockery, glassware 
Vandab, enamel, colours . , 
IncaadesccDt mantles (tender for) 

Heavy chcrnlcala . . 

Drugs, graduated measures (ten- 
ders lor) . . • • • 

Citric and tartaric aclda, saccharin 

Steel sheeta ^ 

FertlKsen, Insecticides, srlentlfic 
apparatus 

Wood naphtha, “ tlcfol " (tender 

fori 

China, earthenware 

TlofoU, tinplate 

Paper 

Tinplate 

Pig-lton,, steel 

China, earthenware, gUaswarc . . 

Chemicals 

Glass, glassware, pottery 

Tinplate, insectiddea 
China, earthenware 

nnpLate 

, Earthenware, china 


412/7/1* 

450 

f 

451 

O.C. 

9700/K.D./ 

C.C. 

9815/E.D./ 

9595/E.D./ 

C.C. 

&321/F.E./ 

C.P. 

3934/T.a/ 

M.C.2 

461 

462 

463 
483 
469 

486 

aas/B/E.o./ 

M.a 

487 

453 

454 


* High Coanolssioaer for Australia, Australia House, Strand, W.C. 2 
t Director-General, India Store Oept., Ersncli No. 10, Lambeth, 
I.E. 1. 


GOVEBKHENT OBDEBS AND NOTICES 

Safeguarding of iNousTBisa Act. Par( I . — The 
Board of Trade has received a coiuplftint that 
‘ Sodium phosphate, mono-, R. Sodium phosphate, 
oi-i and R. Sodium phosphate, tri-,’' have been im- 
properly included in the lists of articles dutiable 
huder the Act. (The prefix R was added to 
“ Sodium phosphate, tri- ” on April 6, 
iy'22.) A further complaint has been received 
respect of sodiam phosphate,” and the 
■.om plain ants have notified their intention to object 
M> the inciuaion of other listed items, such as sodium 
Pyrophosphate. As this complaint goes outside the 
precise terms of the list, the Board wHl contend that 
complaints receiv^ by it are those 
ting to mono-, di- and tri-eodium phosphate. 
lm he submitted to the Referee, and 

1 P^***®®® should communicate immediately 
Secretary, Board of Trade, Great 

street, Ixmdou.fi.W.l. 


REVIEWS 

LeS PbOOBES DE la M^TALLtTROIE PH ClTIVBB. Sy 
Auguste Coxuucnfi, Profeisor in the Faculty 
of Science at Pennes. Encyclop^die LeauH. 
Pp. xii-h27l. Paris: Masson et Cie.^ and 
Gauthier Villars et Cie.y 1922. Price 14 francs. 

This little book attempts to give not only a 
scientific description of the metallurgy of copper, 
and of the chemical reactions which come into play, 
but also a summary of recent progress, and of the 
appliance and installations employed. Its scope 
may be judged by the fact that no less than 76 pages, 
nearly one-tbird of the whole book, are devoted to 
a description of the properties of copper, its com- 
pounds and alloys, 15 to roasting copper ores, 27 to 
blast-furnace smolting, including pyritic smelting, 
10 to reverberatory smelting, 49 to matte-treatment 
(including converting), 30 to the treatment of 
complex ores and wet processes, 12 to fire-refining, 
and 27 to electrolytic refining. 

The standpoint of the author throughout is theo- 
retical, reactions arc as a rule very well described 
and equations correctly given, but the descriptions 
of the appiliancefi and of the operations followed are 
alike weak; such details, for instance, as the fuel 
consumption in various operations, the percentages 
of copper in mattes and slags, and the relative 
weights of each material produced are usually 
lacking, whilst data of cost are conspicuously 
absent. 

It is a fact often lost sight of that there are two 
Metallurgies, the one a science, the other an art. 
The Science of Metallurgy is only a specialised 
branch of applied chemistry, concerned with the 
properties of metals and their alloys, their prepara- 
tion by various methods, and the way in which the 
properties of both are modified by the presence of 
impurities, by heat treatment, etc. Investigation 
of these points often leads to commercial results of 
the highest importance, yet in its essence the 
science of metallurgy is a branch of pure science. 
Contrasting with this, the Art of Metallurgy may 
be defined as the " art of extracting metals from 
their ores and utilising them in such a manner as 
to yield the maximum of profit.” The science of 
metallurgy is well dealt w'ith by the academic 
professor, who in the investigation and recording 
of facts* finds himself upon surer ground. With the 
art of metallorgy, the professor is too often not 
only out of touch, on account of his purely super- 
ficial knowledge and his ignorance of the essential 
details of operation and of manipulation, which 
can only be acquired by long experience, but 
frequently also out of sympathy, because these 
details, being dependent upon many variable 
factors, cannot be reduced to exact figures or 
tabulated, as can chemical or physical data. The 
present work exemplifies in characteristic fa^ion 
the liniitations of the theoretical man in describing 
processes with which he is familiar only through his 
study of current literature. The chapter on blast- 
furnace, pyritic, and reverberatory smelting are all 
weak from the point of view of practical detail, and 
contain many stateraenta which are either very 
incomplete or actually incorrect. 

The author revives, for instance (p. 102), the old 
fallacy and bugbear of the theoretical man that 
** slags too rich in iron may give rise to the pro- 
duction of iron hears ” ; wh«re« experioDoe pxuTM 
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that iron bears are neTer formed where there is 
plenty of iron to give a fusible slag a,nd fast 
rnnning; their formation is due to deficiency of 
iron and excess of silica, alumina, or lime, which 
^res rise to a high temperature of formation and 
slow running. 

In order to ascertain the depth of matte in a 
settler, it is hardly necessary (as stated on p. Ill) 
to “ plunge into it a bar of red-hot iron,” (!) and 
then note that after withdrawal “ thanks to the 
greater conductivity of the matte, the part of the 
bar plunged therein takes a tint visibly darker tb^ 
that which was exposed to the layer of slag.” The 
ordinary well-known method of plunging in a 
slightly warmed bar and withdrawing after a few 
seconds shows clearly the level of the matte bath by 
a crust of congealed Slag adhering to the bar aWe 
that level and a nearly clean red-hot bar below, 
corresponding to the depth of the bath of matte. 
The author describes (p. 112) the discharge of mo ten 
slag from a settler as taking place “ periodically, 
h^hich is meant “ intermittently.” Such practice 
must be altogether unusual in copper smelting, if 
not unique, although intermittent tapping of lead 
slags from large reverberatory settlers is frequently 
adopted. In describing the practice at Anaconda 
the author states, on p.116, that the slags at the 
Washoe smelter formerly contained lime and ferrous 
oxide in the molecular ratio of 2 : 1. This was never 
the case, and the statement gives a misleading im- 
pression; the highest average percentage of lime in 
the slag was about 26 per cent., as against 2^id 
per cent. PeO, which, in molecules, is only as 1 6^ 
The chapter on converting is perhaps the l^t 
in the book and present* fewest blemishes. At the 
top of p. 161, however, with reference to casting 
Z converter’ copper in moulds, the author says 
“care being often (sic) taken to leave in the con- 
verter the rich slag which will serve durmg the 
following operation ” ; it may be remark^ that, 
provided the slagging after blowing 
has been properly done, there will he ve^ 1 tt e 
slag loft at the end of the blow, and what little 
thew is generally accumulates 

the converter, from which it has te be «« 

after the operation of casting is comple^. 

Perhaps the weakest chapter of the book is that 
deaUng with wet methods. No mention is made 
of the leaching of sulphates at Chuquicamata or of 
1 anu^nia leachiul process, which, after Wng 
been discarded several times on account of operating 
Stalls, has scored a marked success ““f. 

is now to be adopted on a large scale in Central 
Africa. The description of the Huelva cementation 
process is by no means good. In raplaimng the 
oxidation of pyrites, for instance, the author ^ys 
?Sat in present of air and of water, ferric sulphate 
and sulphuric acid are formed, wh^aa it ’ 

known that in the presence of a 
of moisture ferrous sulphate is 

ferric sulphate only, forms through a further 
ikYiaorDtion of oacygen in dilute eolution. 

B^chapter on electrolytic refining is » 6^ 

outline frOT the theoretical point of view, althoug^ 
M usual, lacking in detail as appbanoea 

employed and the operations tarri^ out 

To nun up, it may be said that »‘*^bough t^ 
to be of use to practitioners of the art of 
oonuer metallurgy, the book will form a useful 
of modem practice from the point of 
the ort&^vely elementary etudent of the 


subject, for whom it is -obviously intended; jj 
may even be of some use to those practical]- 
engaged in other branches of metallnrgy, as thro». 
ing some sidelights upon their own work. 

H. P. CoLllNj 

PnACTiciL Tannino. a handbook of modatt 
practice and processes as applied in the nami. 
facture of leather and allied products. jt„ 
Dn. Alien Rooebs. Pp. xxv. -1-699. Londn- 
Crosby Lockwood and Son, 1922. Price 45s. nej 
This work is based upon earlier editions hearing 
the same title, written by Louis A. Plemmiug. Ji 
has been modernised by the contributions of Dr. 
Rogers and his associates, and by the inclusion o( a 
considerable amount of matter from other sources. 
The various processes of leather manufacture are 
ably dealt with in a style that will commend the 
volume to most practical men. The articles upm 
Unusual Tanning Processes by the author, Pigment 
Finishes by C. B. Kinney, and Patent Leather by 
G. W. Priest contain much interesting intormatioii, 
and as each has special knowledge of his particular 
subject, the contributions are of distinct value. The 
book contains many original illustrations, tbs 
subject matter is well arranged, is reasonably ires 
from typographical errors, and the detailed table 
of contents affords a ready means of access to any 
desired information. The British reader should 
remember that the American gallon is roughly 
17 per cent, smaller than the English gallon. 

Dr. Rogers is aware of possible differences of 
opinion on some of the topics with which he deals, 
but it is not appropriate to discuss them here. At 
the same time, certain erroneous statements ate 
made which call for comment. The assertion 
(page 496) that whilst sulphuric acid plumps hide, 
hydrochloric acid in certain dilutions has a depict 
ing action, is contrary te fact. Various inresti- 
gators have shown that under similar conditions the 
Latter has even a greater swelling effect than the 
former. Dealing with the depickling of sheep- 
skins, two working methods are suggested: (») 
treatment with sodium bicarbonate-salt solution, 
and (b) a sour drench of bran and salt, the 
former is quite rational, but it is not apparen v y 
a sour (i.e., acid) drench is suggested as an altern^ 
tive to the alkaline solution, and a simple ri 
solution would appear to be more effective tor 

purpose intended. , • i mii- 

The Glossary of Terms used in the imliist 
tains many errors and some superfluous defin 
Thus depleting action ” is referred to as ■ 
action which tends to loosen the lai ^ 

dermis,” whereas in tannery usage i h 
different meaning from that suggMtcd ^ ‘ 
nary dictionary definition. Similarly 


nary dictionary oeniuviuu. will 

wrongly defined as " any maternal Common 

vent the putrefaction of hide , p^iased 

salt and all raw-hide preservatives ni, 

as tanning agents according to f ^ lamb 

sorely unnecessary te inform the reaf^‘“ its 
is a young sheep, and a, kid “ cniitt*^ 

present form the glossary might have b 
with advantage, to 1>>* 

As a whole, the book is of infor- 

practical tanner, os it contains m o . j tilth 

mation, but some assertions must be accept 
a certain amount of McCAimtisB. 
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pis M£THOJ>Zaf ZUS HEBSTBLLtrNG KOLLOIDER 
LOSTTNOEN ANOBQANISOHSA StOEFE. By De. ThB 
SvEDBEEQ. Third . tdition, Pp. aRt.+607. 
J)resden arid Leipzig ; Theodor Steinkopff, 1922. 
Price 14a., hound. 

Xhe issue of this new edition, an unaltefed reprint 
of the second e^tion, of Svedberg’s well-known 
Tvork, testifies to its continued usefulness and value. 
From the comparatively small dimensions of the first 
edition the work has now grown into quite a large 
volume, in harmony with the general expansion 
which has taken place in the study of the colloidal 
state. In this volume, the author brings together 
most usefully the different methods which have been 
employed for the production of the colloidal form 
of different substances, and has thereby rendered a 
great service to other workers in this department 
of study and investigation. The methods for pro- 
ducing the colloidal state fall naturally into two 
groups, condensation methods and dispersion 
methods. In the former group one has, for 
example, methods depending on reduction, oxida- 
tion, and hydrolysis; whilst in the second group 
peptisation and electrical-dispersion methods find 
their place. The book is well written, the descrip- 
tions of preparations are clear, and full references 
to the original literature are given. The work is 
one which every worker in the domain of colloid 
chemistry will find indispensable. 

Alex. Findlay. 


Laboratoet Manual of Colloid Chemistey. By 
H. N. Holmes, Professor of Chemistry in 
Oberlin College. New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Lid., 
1922. Price 10«. net. 


The book before us is one which will be welcomed 
by every university teacher of chemistry who 
desires to introduce hie students to the study of the 
colloidal state of matter. The rapid extension of 
chemistry in various directions has made it 
necessary to supplement the Old courses in prac- 
tical chemistry, consisting of inorganic analysis and 
organic preparations, with experiments in physical 
chemistry, electrochemi.stry, etc. And eo the ira- 
portance, from the practical point of view at least, 
of the study of the colloidal state is making it 
necessary to supplement the lectures on colloid 
chemistry, which must form a part’ of every 
honours course, by work in the laboratory. 
The work of organising and carrying through 
such a course will be greatly helped by the 
book which Prof. Holmes has w’ritten at the 


J^Uest of the Colk>id Committee of the 
Rational Research Council of the United States, 
le experiments described by the author cover a 
'"ory wide range and give scope for selection on the 
part of the teacher. In this selection, the teacher 
filped by the author, who has suggested courses 
w medical students, students of agriculture or 
geology, and students of 
ustrial chemistry, as well as a general course 
needs of the student of pure chemistry. 

book is greatly increasetl by 
^ literature and suggestions for 
it i<j *‘®Eding. The work is excellent and will, 
'tnivpr facilitate the introduction into our 

practical instruction in 


Alex. Findlay. 


OBITUARY 

ALEXANDER CRUM BROWN 

By the death of Emeritus Professor Alexander 
Uum Br™n, at his residence in Edinburgh on 
Ctetolmr 28, at the ripe age of eighty-four, 
chemistry m Britain loses one of the most note- 
wotthy hgures of a passing generation, and a wide 
circle of scientists and others privileged to know 
him loses one of the most warmly esteemed of 
friends. Born in Edinburgh in 1838, he receiveil 
his school education at the Royal High School 
there, and at Mill Hill. He then became a student 
at Edinburgh University, where, at the age of 
twenty, he graduated as M.A., and three years 
later, in 1861, as M.D. In the following year he 
obtained the degree of D.Sc. from the University 
of London. At an early age he seems to have been 
specially attracted to chemistry, most probablv 
having had his attention turned in that direction 
through the circumstance of his maternal uncle, 
Walter Crum, himself a noted chemist, being 
engaged in chemical industry in the west of Scot- 
land.^ At any rate, his M.D. thesis was a purely 
chemical one. After obtaining his medical and 
science degrees in Britain, he spent a year in 
Germany, where he made many life-long chemical 
frien^, and where the work for his first published 
chemical paper, on the conversion of mucic acid 
into adipic acid, was carried out. A speculative 
vein with respect to theoretical chemical concep- 
tions, which more or less distinctly characterised 
most of his subsequent contributions to chemistry, 
was evidenced in his M.D. thesis “ On the Theory 
of Chemical Combination.’’ At the date of its 
presentation, this thesis contained much that was 
in advance of the time, and, moreover, it fore- 
shadowed a feature which became markedly notice- 
able in bis later writings and in his dealings with 
affairs; that is, a far-seeing anticipation of the 
direction in which further investigation was likely 
to lead, and of the eventual consequences which 
would result from some line of action. 

The speculative aspect of Crum Brown’s mind 
and his strong liking for theoretical matters are 
well illustrated by a consideration of the diverse 
chemical subjects which engaged his particular 
attention, and by an examination of his treatment 
of these subjects in his original memoirs. In these 
connexions his papers or addresses on the theory 
of isomeric compounds, on the phlogiston theory, 
on chemical constitution and graphic formulae, on 
the basicity of acids, on solution and osmotic 
pressure, on the ions of electrolysis, on the Le Bol — 
vaii't Hoff hypothesis, and (in conjunction with the 
late Sir Thomas R. Fraser) on the connexion 
between chemical constitution and physiological 
action may be recalled, and there are none of these 
subjects to which he did not contribute something 
of real and permanent value, either by experiment 
or by suggestion. The Crura Brown — Gibson rule 
concerning the position taken by replacing groups 
entering mono-snbstitnted benzene derivatives also 
deserves mention here. In addition to the subjects 
just mentioned, Crum Brown, either alone, while 
occupying the chair of chemistry in Edinburgh 
University, to which he was elected in 1869, or in 
collaboration with pupils or assistants (Letts, 
Walker, and others) carried out investigations on 
the rusting of iron, on triinethylsulphine and 
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thetine compounds, out the dectroljtio synthesis of 
dibasic organic acids, and on a variety of 
subjects, all the time maintaining a' remartable 
flow of new and ingenious, devices for attacking 
unsolved chemical problems. ^ _ ■ 

Besides his pre-eminent position as a ch^ist, 
Crum Brown was a versatile philosopher, widely- 
read in other scientific subjects, including 
mineralogy, crystallography, and physiolo^, as 
well as in general literature; ho was, also, a 
linguist of unusual attainments. Of the charm of 
his alert, vivacious personality as a host, as a 
roeonfsar, as a man, much might ho written by 
one who held a sufficiently gifted pen. Failing the 
latter, it must suffice to quote one illustration of 
the man speaking for himself, os he did in the 
concluding words of his opening address to the 
Royal Medical Society in 1896 ^ 

“ Gentlemen, there are some things you need 
which cannot bo got in lecture-rooms or laboratories, 
in dissecting rooms or in museums. I do n^now 
refer to the priceless treasures. Honesty, Truth, 
Courage, Modesty, Kindliness, aU that we include 
in our idea of a noble and good man; we should all 
oovet earnestly these gifts and seek to increase more 
and more in them. I speak now of attainments of 
a more special sort— the power of easy and accurate 
expression, the power of quickly and correctly 
grasping ideas expressed — ^perhaps not very well 
expressed— by others. . . . These things can be 
had here. ‘ Iron sharpeneth iron ; «> “ “““ 
sharpeneth the countenance of his friend.’ And 
friends hare learn to sharpen each other's wits with- 
out ceasing to bo friends. Wo learn here to give 
and to take pretty outspoken criticism without 
any fear of taking or giving offence. I am speaking 
in the presence of many who know all this as well 
as I do, of many who could speak the praises of 
the Society far more forcibly and far more effec- 
tively than I; but I do not think there is anywhere 
any one who could do it more heartily.” 

Leonsrd Dobbin. 
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UNVEILING OF THE WAR MEMORIAL TO 
LT.-COL. HARRISON AND OTHER FELLOWS 
OF THE CHEMICAL SOCIETY 


November 16, in Burlington House, 
1 London, a large number of Fellows of 
^ the Chemical Society and many repre- 
entatives of other acientiflo societies attended 
he unveiling of the War Memorial to Lieu- 
cnant-Colonel E. F. Harrison and other 
fellows by the Rt. Hon. the Earl of Crawford 
ind Balcarres. The memorial, executed by 
dr. E. GiUick, consists of a large bronze medal- 
ion depicting a trench scene at the moment 
)f the approach of a gas cloud ; the medallion 
3 mounts on a slab of Italian (Lamartine) 
narble and below it are inscribed the names 
)f thirty other Fellows who gave their lives 
or their country during the Great War. The 
nemorial is erected on the south wall of the 
anding on the first 'floor in the Chemical 
Society’s rooms. 

Sir James Walker, president of the Chemical 
Society, presided, and Sir George Beilby, 
!hairman of the Harrison Memorial Committee, 
uadc a statement concerning the origin and 
lestination of the memorial fimd. To that 
und, he ^id, £1640 had been subscribed, and 
-he committee had decided to use a portion of it 
or the ' erection of a permanent memorial, 
ind to devote the remainder to the provision 
3f a prize of approximately £150, to be awarded 
-very three years to the chemist, man or 
woman, not above thirty years of age, who 
aaa made the most meritorious original con- 
tnbutions to chemical science during the pre- 
years. The prize would be awarded 
he recommendation of a committee 
^pnsing the presidents of the Chemical 
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^ CSiemical Industry, th< 
SneiM,, and the Pharmsumutica 

Du behalf James Walker to accept 

Society, the custod 3 
^We memorial and of the trust deeds of th« 

thrt tte mS? tr^ Sir J . Walker remarkec 
itself to all prize would commenc 

a* ^ Section. A capabh 

i'dequatelv ‘I'**®®* career wai 

scholarships, etc. 
Ihdirectly for^ lie ^nerally had received 
the most part, some reward foi 


his work, but there was a period when the 
substantial encouragement of such a prize 
would prove a determining factor in his 
development. 

"rhe Earl of Crawford and Balcarres then 
delivered an address in which he referred to 
the sadness of such occasions, when the ninee-i 
book was reopened, and to the compensation 
and comfort brought to those who mourned 
by the acknowledgment of heroism and public 
se^ce, and the recognition of exceptional 
skill and distinction. He congratulated the 
committee and the Society on having chosen a 
sculptor of note, on having placed at his is- 
posal an admirable site, and on having given 
him full freedom to develop his idea. In 
eloquent phrases he recalled Colonel Harrison’s 
great achievement in combating “ the most 
terrible assaults ever directed by science 
agamst an army in the field,” and then passed 
to an appreciation of his character. Harrison 
had the power of concentrating the accidents 
of knowledge and intelligence and of directing 
them into a consistent and specific channel. 
He had the power of interrogation, combined 
with intuition, which enabled him to anticipate 
developments and thus meet in good time the 
progress of enemy attack. Honour was also 
due to the other Fellows of the Society whose 
names were recorded on the memorial : men 
of conspicuous ability in their own departments 
of research, men of character and promise, 
whose precious lives were ended prematurely. 
Among these was Andrea Angel, who died in 
January, 1917, in the disaster at Silvertown, 
where he returned into a blazing building, 
knowing it to contain people in danger of their 
lives, and so perished. 

Lord Crawford then unveiled the memorial ; 
“ The Last Post ” was sounded ; there was 
one minute of silence ; and “ The Revedle ” 
announced the completion of the ceremony. 

In a few words Sir James Walker thanked 
Lord Crawford for performing the ceremony 
and for his address, and reminded those present 
that he (Lord Crawford) was an artist and 
writer on sculptme, well fitted to judge the 
artistic merit of the memorial ; and that he 
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had enlisted as a private in the ^yal. Army 
Medical Corps, and so had witnessed the 
ravages of poison gas and the success oi the 
protective measures employed against it. 


A photograph of the memorial is reproduced 
on the art inset ; opposite to it is a similar 
reproduction of the Ramsay Memorial, 
was described in our last issue. 


ANTICORROSIVE AND ANTIFOULING COMPOSITIONS 

P. E. BOWLES 


T he advent of the iron ship, with all the 
great improvements it inade in ship- 
ping conditions, brought in its wake 
to a very serious degree the troubles of corrosion 
and fouling. By “ fouling ” is meant the 
accumulation of marine ^wth, which often 
assumes incredible proportions. _ The writer has 
seen weed-growths two feet in length on a 
vessel, coated with inferior compositions, which 
had been riding at anchor in home waters for six 
months. One can imagine, then, what the 
appearance of an unprotected ship’s bottom 
would be like after a twelve-months’ voyage in 

'fhT^ problems of corrosion and fouling soon 
demanded the urgent attention of the ento 
shipping industry, and so serious was the 
subject that Admiralty experts were at one 
time quite prepared to condemn the nse of 
iron ships as men-of-war because of their 
weakness in these respects. In a report dated 
1863 the Controller of the Navy gave as one 
of the reasons why he preferred wooden 
ships • “ The rapidity with which the bottom 
of sm iron ship gets foul, and the immense 1(^ 
of all the ship’s qualities that follows from the 
adhesion of marine zoophytes. No practical 
remedy has been found for this serious dis- 
advantage ; repeat^ docking and cleaning is 
the only palliative.” 

It is unne cessary to argue at this present 
period the case of Wood v. Iron for shipbuilding, 
but it ifl interesting to note that the Admiralty 
aimed very high when it considered a com- 
position to have failed which did not keep a 
l^p’s bottom clean during the whole time of 
her commission, say from three to five y^rs 
This ideal has never been approached, and if one 
dared to play the rdle of prophet it might ^ 
stated that such immunity never wiU be 
realised. Modem metallurgy may succeed m 
rendering ships free from corrosion, but it is 
almost inconceivable that a permanent force 
ready to do battle against the myriads of 
marine organisms, fighting in their native 
element, and itself suffering no wastage, should 
ever be discovered. At the same time modem 
ships’ compositions have played an enormous 
part in keeping the iron fleets of the world at 
^ and the units of those fleets in an 
efficient condition. 

The modem accepted practice, which expen- 
ence has proved to be right, is that the ship 
must primarily be protected from corrosion. All 


of the antifouling compositions in general use 

- ^.VtA 


contain constituents which, in the presence of 
sea water, induce corrosion, so, in addition to 
the corrosive action of the sea water on iron 
itself, one has to protect the ship from tlie 
corrosive effect of the antifouling composition, 
The ideals to be sought after, then, in making 
an anticorrosive paint are that : — 

(o) It should he waterproof, as only by 
excluding the water from iron can corrosion be 
prevented. 

(b) It should remain entirely undisturbed on 
the apphcation of the coat of antifouling 
composition ; failure in this respect is referred 
to in the dockyards as “ lifting ” or “ breaking 
through.” 

These conditions would be comparatively 
simple to fulfil if it were not for the fact that 
modem dry-dock practice demands composi- 
tions which dry very rapidly. The most 
waterproof varnishes are those made from 
lins^ oil and linseed oil containing gums, 
resins, etc. OU- varnishes dry by oxidation, 
and their use is absolutely barred on account ol 
the time taken in drying. “ Dry dock ’ is s 
courtesy title, as most dry docks are dripping 
wet the air laden with moisture and the ships 
sidra “ sweating.” Under these circumstances 
many days would probably be required befoK a 
linseed-oil varnish would dry. Ships compo- 
sitions must, therefore, dry, not by oxidation, 
but merely by loss of solvent Since tto 
remark applies also to the 1 

which also contains solvents, the " 

making a priming coat that will dry rapidly 
^Sected by the solvents of the seoon^ 
will be readily appreciated. As 
the finishing coat U invariably one “ .jjj, 
corrosion, consequently one 
unhesitatingly any Lover, 

signs of breaking through, 

them with grave suwxoion if 
and second coats are of toLmj 

same colour, thus tending to mask the 

thro^^ffi^uity ^ 

disaimilar solvents for the two comp 
emplojring as the haw of tlw pr 
materials that are not brought „ (.jjguliiig 
again by the solvents m the an® 
compositions. 

Certain gums, mm mixtures, 
times in simple solutions, sometim 
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V partial neutralisation with lime — are com- 
Jody used as a vehicle, and iron oxide as a 
oiement, together with, in low-grade anti- 

corrosive paints, some cheap inert filler. This 
would be thinned down with naphtha or some 
similar solvent that evaporates rapidly. Shellac 
solutions are excellent for forming hard water- 
proof films, but the high price of the material, 
together with the fact that methylated spirit is 
usw as a solvent, has driven them out of the 

market. , . 

By far the most satisfactory products, how- 
gygr— those which meet the requirements very 
well from all points of view — are certain pitches 
and asphalt solutions. By blending asphalts 
with pitches a mixture can be obtained which 
-atisfies the conditions required. Moreover, 

lince such solutions d^ very rapidly, a smaU 
[uantity of linseed oil can be incorporated, 
ending a desirable toughness to the film with- 
)ut unduly hindering the drying. Much 

latient research was required before the right 
jlend could be found, and the composition, as 
veil as the method of manufacture, is a secret 
ealously guarded by the manufacturers. The 
ligment used in these asphalt primings, hke the 
ithers, is iron oxide, and the solvent is tar oil. 
fhe colour is naturally very dark, and would 
ihow very readily through the coat of anti- 
'ouling composition should any hfting occur. 

Having now protected the vessel against 
;orrosion, the equally important question of 
preventing the accumtilation of marine life 
iomes up for consideration. The reduction 
n knots of a high speed ship, even when only 
ilightly foul, is very great, and to counteract it 
mtails an enormous extra expense in coaL 

A glance at the photograph (Big. 1) 



® realisable. Thi 

with an "which, after being ooa 
paint, was the 
of experimei 

ntifouhng compositions. The 


hand strip was given only the priming and no 
antifouling coat. The plate was immersed in 
Genoa harbour for two or three months, and 
shows the capability of compositions to resist 
fouling. The second patch has entirely failed, 
being as foul as the strip at the top left half, 
which has no antifouling composition at all. 
Sad a ship been coated with this composition its 
speed would have decreased very rapidly. 

The object of the antifouling composition is 
to surround the ship with a solution which is 
toxic to both animal and vegetable marine 
organisms, so that these are destroyed whilst 
still of microscopic size. There was at 
one time a theory that ships might be kept free 
from fouling matter by the gradual disintegra- 
tion of the composition, so that the organism 
could only obtain a very insecure foothold, 
which would be even less secure the larger it 
became. This “ exfoliation ” theory had at one 
time many adherents, but the fact remains that, 
so far as the writer is aware, no successful anti- 
fouling composition has been prepared which is 
free from poisonous substances. 

Bearing in mind the remarks already made 
with regard to quick drying and “ non-lifting ” 
of the priming coat, the problem resolves itself 
into one of designing a composition containing 
toxic materials which will dissolve slowly in 
sea water, and thus maintain a stron^y anti- 
septic film surrounding the ship. Obviously, 
then, the choice of a suitable vehicle or varnish 
is of outstanding importance. If it is too im- 
pervious to moisture the sea water cannot 
dissolve the poisonous substances, which then 
for all practical purposes might as wcU be 
absent; if, on the other hand, the varnish does 
not hinder the solvent action of the sea water, 
the composition loses its toxicity too rapidly, 
and although the composition may be good in 
other respects, as an antifouling medium it has 
ceased to function. One can consider the 
varnish of a composition when painted out to be 
in the nature of a honeycomb, the tiny hollows 
of which are filled with pigments and poisons. 
If the poisons are of such a character that they 
are only very slightly soluble, then a large-mesh 
honeycomb is desirable so as to allow free 
access of the sea water ; if the poisons are 
readily soluble, then the honeycomb should be 
made as small as possible. "With this purely 
pictorial idea in the mind it is easy to see that 
the temperature, t.e., the latitude in which a 
ship is steaming, plays an enormous part. A 
composition which might prove highly success- 
ful in the North Atlantic would be almost 
worthless in tropical waters. Since the majority 
of steamers trade in aU quarters of the globe, 
the paint manufacturer must perforce content 
himself with attempting to meet average 
conditions. 

Ordinary antifouling compositions nearly 
always have iron oxide for a pigment, which in 
the better class is always of a high quality, 
imparting to the paint the brilliant red so 
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beloved by dock officials, to whom, of course, 
the artistic effect should be a matter of supreme 
indifference, since the primary function of the 
composition is to prevent fouUng. 

The question of settling of the paint presented 
some difficulty to the earlier manufacturers, but 
has been largely overcome by the use of better 
ground pigments made possible by the superior 
machinery which the modern manufacturer has 
at his disposal. 

Almost every conceivable type of gum and 
resin is used by different makers in their efforts 
to arrive at an ideal varnish. Amongst others 
may be mentioned resin, copal, dammar gum, 
Borneo gum, and artificial reams of the type of 
coumarone resin j but this short list might be 
considerably extended. 

Of the bodies used to render the compositions 
toxio, salts or compounds of copper and mercury 
are of first importance ; arsenic compounds 
come next. 

The copper in red compositions is usually 
in the form of cuprous oxide, which, by beii^ 
carefully precipitated, can be obtamed as a 
permanent, brilliant dark-red Muder ; t^, 
when used in conjunction with iron oxide, 
imparts to the composition an attractive apx)eM- 
ance. It is the gr^ual solution of this material 
which is responsible for keeping the vessel 
surrounded with a skin of antiseptic sea water, 
and is inhibitive to the growth of n^ine 
organisms, more particularly those belonging to 
the vegetable kingdom. Ctiprous oxide is also 
made electrolytically, but experience has sho^ 
that this is somewhat inferior in antifoul^ 
properties to that prepared by the precipitation 
method, and at the same time more likely to 
induce corrosion, probably owing to the small 
quantity of metallic copper which it invariably 
contains. Where a red composition is un- 
desirable, e.g., for submarines, other salts of 
copper are used; but, of course, oidy those 
which have a low degree of solubility, such 
as emerald green, Cu(C*HjOi)j.3Cu(AsO*h» 
copper carbonate, copper thiocyanate and, 
rarely copper cyanide. These are usually 
employed with zinc oxide, as a base or pigment, 
which itself is mildly antifouling. Yellow 
hydrated cuprous oxide is also used to a small 
extent. Copper has been introduced in many 
other forms in organic combination, of which 
copper resinate, oleate, stearate may be quoted 
as typical examples. In practice the free 
acidity is neutralised, entirely or partly, 
with some suitable copper compound ai^ the 
resultant product incorporated in the vehicle of 
the antifouling composition. 

Mercury is usually added to the composition 
in the form of oxide or sulphide. Sometimes 
also mercurous chloride is used, but superior 
results have been consistently obtain^ from 
the use of organic compounds. By thi* means 
a given quantity of mercury can be spread over 
a larger area, owing to the small percentage of 


mercury in the o^anic compound. For i^. 
stance, mercuric dinaphthyl, with a molecnW 
weight of 464, will enable, other things bek 


equal, a given weight of mercury to be spread 
over a far larger area than if the same weiglit 
<rf mercury were in the form of, say, the ox^g 
The high cost of mercury prevents its being usei 
lavishly on a commercial scale ; and this mates 
the preparation of organic compounds advisable 
It is an unfortunate fact that no cheap and 
efficient substitute for mercury has been found 
From the shipowner’s point of view, however 
in the long run it is still more costly to use 
compositions which do not contam mercury, 
Unfortunately, arsenic, although used by some 
manufacturers, appeare to t» of very little use 
unless in combination with copper, as in 
emerald green. One would anticipate from a 
knowledge of the properties cX. arsenic oxide and 
arsenious oxide that either one or the other, or a 
judicious mixture of both, would be a suitable 
poison for antifouling comp^itions ; but anyone 
who has experimented with these materials 
would soon part with any preconceived optimiam. 

In the writer’s opinion, they are practically 

1 


In this short article it is neither desirable nor 
possible to deal with the great variety of 
materials which has been pressed into tbe 
service. Nor can the problem of keeping ships’ 
bottoms free from corrosion and fouhng be 
considered settled ; at the same time, however, 
good-quality compositions have achieved much, 
and ^powners can feel that under normal 
trading their vessels’ bottoms will be 
kept in a reasonably good condition for ] 
of from nine to twelve months. 
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Tiainted right acFO» tto tOT in Fig. 2 am the this work wonid appeal to them in the same 
top right-hand strip m Fig. 3. Aotnal ^ial, way that Hofmann’s ** Zur FriTmR m-n cr an 
wUoh is the only wHable test, ^ shown the vorangegangene Freimde ” appealed to a former 
modificei'*®'’® to " wrong. Only by this generation of chemists ; in this expectation 
Bioceas of eliminatkm can the best results bo they will be disappointed. Fischer’s personal 
^eved. As in actual practice most vessels narrative is so entirely unworthy of the pnaHi^n 
ate in dry dock on the average at least once in which he occupied in science that its publication 
twelve monUiB for purposes other than painting, will bring a sad disillusionment to many, 
the manufacturer of modem compositions can Most chemists have probably pictured 

Fischer to themselves as a man of uncommon 
intellectnal gifts — which he certainly was — 
and of the wide general interests which we 
ordinarily associate with the possession of such 
g^. One would have anticipated that so un- 
disputed a leader in chemistry as Emil Fischer 
would have been keenly interested not only in 
all scientific subjects bat also in the humanities 
and in the great world-movements of which he 
was a witness. “ Aus meinem Leben ” shows 
clearly that, apart from bia interest as a 
specialist in organic chemistry, Kscher was 
oblivions to everything save the most 
casual happenings connected with tiiose 
with whom he came into daily contact. 

This little volume of 200 pages was written 
whilst its author was in convalescence at 
Carlsbad and Locarno. It opens with the 
enumeration of countless relatives concerning 
the majority of whom only trivial details are 
recorded ; it is difficult to believe that any 
Fw. 3. per^n with a well-stored mind could pass two 

periods of repose away from home at the age of 
claim to have kept pace with the naval architect, 66 extracting this vast amount of casual know 
for whilst in dry dock it would be folly to float a ledge from the recesses of his mind and rigidly 
vessel again without seizing the opportunity to suppressing all his greater experiences. Fisher 
jive her fresh coats of composition. refers frequently to his indulgences in beer- 

drinking and tobacco-smoking, and suggests in 
a veiled kind of way that immoderation in these 

EMIL FISCHER'S RECOLLECTIONS purmutB may p<^bly have W responsible for 

his lat'CT boduy infirmities. One joyous evening 
SIR WII.I.IAM J. P<WE convinced him, he tells us, that nothing in the 

world compares with beer as a solvent for 
official and social distinctions and for estab- 
lishing equality among human beings. Amongst 
his other simple pleasures he mentions music, 
but says nothing to indicate that he regarded 
this art as other than a distraction of the same 
order as his card-playing. Fischer was at the 
impressionable age of eighteen when the Franco- 
Prussian war of 1870 broke out. He mentions 
the war and records a few minor details con- 
cerning the way it affected his relatives. He 
refers several times to the war of 1914-18 as 
this “ accursed war,” but, apart from this and 
the loss of two of his sons, he expresses no views 
on a subject so remote from organic chemist^ ; 
he does indeed hope that a young relative, 
married in Australia, has been spared the in- 
tolerance extended towards his countrymen in 
the English colonies. 

For Fischer politics apparently did not exist. 
True, he often experience difficulty in securing 
financial aid for chemistry from governments, 
but he treats untoward occurrences of this 


A X the time of his death, on July 14, 1919, 
in his 67th year, Emil Fischer was the 
mort universally respected figure in 
chemical science. He exercised a great personal 
inftnenco over his students, he had written his 
name large on many chapters in pure and 
applied chemistry, and he was recognised by Ml 
M an honest, straightforward man who had 
“•“f® rouch to enhance the status of his science. 

whilst excellent biogrimhical notices of 
rfficher’s life and woa^ Lave been published, 
^ Forstw (Trans. Chem. 
117, 1157) and Kurt Hoesch (Be- 
^hte Sooderheft. 1921), the knowledge that 
W au^togr^pl^y was in existence still aroused 
mtwest. This autobiography has been 
•»!ontly as “ Atm meinem Leben,*” 
reached this country, 
intense scientific and academic 
of the period covered by Fiber’s 

mK*«r. BaU Fto>*«r 
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kiitd with amused lesignation and uses political 
party names merely as a nomenclature. He 
was in the lap of tihe gods and unaooustomed 
to question their decrees. 

In 1885 Fischer visited Corsica. Passing 
through Paris, he dropped his gold watch on the 
boulevard, but returned after a few steps and 
picked it up. At Marseilles he demanded a few 
thousand francs on a letter of credit and had 
to wait because the bank was short. He 
informs us that the “ vendetta ” was still prac- 
tised in Corsica and that a charming account of 
this barbarous custom is given in an excellent 
novel by Prosper M&imee, entitled “ Colomba.’ 
He omits to tell us, in connexion with his 
earlier visit to Denmark, that Shakespeare 
wrote “ Hamlet.” 

Hundreds of great names flit through the 
pages of these recollections. With each one is 
associated some petty and often sordid detail. 
We are told that Graebe's horse-laugh attracted 
the attention of aU the guests in the dining- 
room of the Grand Hotel in Territet and that 
Pechmann lost most of his fortune at Monte 
Carlo, but the master says no word in praise or 
appreciation of the services rendered by these 
two celebrated chemists in the development of 
their science. 

It seems to be possible in Germany for an 
individual of great intellectual endowments to 
achieve eminence in some narrowly confined 
branch of science and still to remain ignorant of 
aU those weighty matters which Ue outside the 
limited domain in which he is supreme ; this is 
perhaps responsible for much that has hap- 
pened during late years. One of my friends 
recently visit^ a German scientific man of high 
standi^ and was informed by him that 
England must be in a desperate state ; that 
we have so many unemployed living at the 
Government charge, that the State has boarded 
out great numbers of them in Austria because 
they can be maintained there at a less cost than 
in England. The statement must be true, 
because it has appeared in aU the German news- 
papers ! A siinilEur detachment from biunan 
concerns led Fischer to sign the notorious mani- 
festo of the 93 in September, 1914, justifying 
the violation of Belgian neutrality ; a few years 
later he expressed regret at this iU-considesed 
action. 

The unfortunate impression made by Fischer’s 
recollections was evidently foreseen in Germany, 
and the earlier part of Kurt Hoesch's life, pub- 
lidied by the German Chemical Society, consists 
in a journalistic paraphrase of the recoUections 
in which the triv^ties are submerged under a 
flood of Teutonic sentimentality. Hoesch is 
astonished to find so little mention of the war 
of 1870, and explains it somewhat naively by 
saying that Xlscher’s character was an inter- 
national one, and that he was a good European 
or, indeed, a super-European. “ Aus memem 
Leben ” affords no support for this ingenious 
]^opo»tkm. 


Htov.so,U2j 


NOnTES (M4 THE DETERMINATION op 
"MDCED AC3D” 

W. H. PATTERSON 


VariouB methods have heen employed for o, 
analysis of “ mixed acid,” i.e., mixtures of a;* • 
and sulphuric acids, such as are used in nitrsti'^° 
or the spent acid left after nitration. The preM**’ 
notes are based on experience in comparing kao°' 
methods of analysis or modifications of them ^ 

Total acid is easily determined by titration »;«, 
standard caustic soda. The alkali is added fr ^ 
a burette to a weighed amount of the acid to 
tested until a definite pink coloration is obtained 
in presence of phenolpthalein (the alkali bein 
standardised under similar conditions). In another 
method tire aedd is added to a definite voIuiub 
of the alkali in presence of methyl orange until 
a red colour is obtained, and the excess acid h 
titrated with caustic soda until the colour becomes 
pale yellow and finally turns pink after addins 
phenolphthalein. 

Nitrous Acid . — For the separate determination 
of nitrous acid the well-known permanganate 
method is best, and it is satisfactory for fresh acid 
With spent acids, in which the nitrous-acid con- 
tent is high and organic matter is always present 
titration with permanganate needs careful control! 
The method may he employed in analysing waste 
acid from TNT manufacture, containing matter not 
readily oxidised by permanganate. The influence 
of organic matter is shown by its effect on the end. 
point when the titration is performed at different 
tomperatures up to 100° C. The method, however, 
is inapplicable to waste acids from the manufactnre 
of picric acid, as oxalic acid is invariably present. 
Therefore some other method of estimating nitrons 
acid in presence of organic matter must be used, 
or other methods must he adopted which dh- 
tinguish between the total nitrogen and the 
nitrogen in nitric acid. A useful method of esti- 
mating nitrous acid alone is to add the sample to 
be tested to a strong solution of potassium citrate, 
free from carbonate, in a Lunge nitrometer. Ike 
sample is washed in with more citrate solution, 
and a concentrated solution of potassium ferro- 
cyanide added ; the amount of nitric oxide evolved 
corresponds with the nitrons-acid content of the 
sample. This method tends to give low results. 

The analysis of mixed acid also involves the deter- 
minativn of the total nitrogen acids, and the nitrn 
or the sulphuric acid. Methods which are generallv 
applicable, and which may also be used for nitrates 
or nitrites in most cases, can he tabulated as 


follows : — , 

Total Nilrogen Acids.— (1) Nitrometer mettoc. 
(2) Beduction to nitric oxide by ferrous chloride in 
acid solution. (3) Beduction to ammonia by e 
Arndt method, the use of Dovarda alloy, p 
reduction, eto. Nitrie acid: (4) Direct 
with ferrous sulphate. (5) Nitron method 1^ 
elimination of nitrous acid]. Sulphunc ac • 
By evaporating off the nitrogen-contammg 
and titrating the sulphuric acid direebv- . „ 

acid and sulphuric acid: (7) By ‘I®"'’® 
with barium hydroxide and sodium 

Methods (8) and (6) are not n, 

paper; most of the other methods , .jcjs 
long in use that it is difficult to quote 
to the original literature. 
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nngitiiiiuCKW O* Tonur NiTBoeCM-Aciix careful measurement and correction of volume, but 

rU Nitrometer Metkod.-Tbe use of a cali- when an rfd stan^rd volume is used theWt i^y 
/ nitrometer is usually held to give correct ^ *«> ^7 “ 2 per cent, or more. The lisbihty 

^ntlaree errors may occur if the apparatus t^^rror m greatMt m making a first estimation with 
fmaninuUted correctly, and eepecially if a a fresh charge of ferrous salt. It has been proposed 
“ number of tests has to bo made. Emphasis extend the method to the determination of 

1“''.®% T Ais point because the author has expe- “‘4 Meisenheimer and Heim, l^r., M, 

is , x-... large wnvlrn wh^rA flArimtR dift- 


rience of ^ 

crepancies we^ fonnd m 
estimations. 


works where serious dia- 
the reeuHft of routine 
Two nitrometers which nearly always 
'f '^^LTlai-ge differences were examined and the 
^Irtience ^as found to be dne to a difference in 
tee tip-connexion which had led to different ways 
f using the nitrometers. An experiment which 
accentuates the error can be carried out as 
; Hows — The nitric-oxide gas is expelled through 
tee cup after an estimation has been made, and 
Mine of the acid lying on the mercury is allowed 
Z enter the cup, thereby becoming exposed to the 
air If this acid is drawn back into the nitrometor, 
or the walls of the cup are washed with pure suU 
Dhuric acid, and this is again shaken with the 
mercury, without adding any more nitrate, a 
further quantity of nitric oxide will be evolved 
which may amount to one-half the volume originally 
obtained. This production of gas can be repeated 
indefinitely and appears to be due to oxidation of 
the gas in contact with air to peroxide, which dis- 
golves in the acid on the walls of the cup. A 
similar phenomenon may occur to some extent in 
the bore of the tap. Nitrometers should, therefore, 
always be constructed with a side-tube and cup con- 
nected by a two-way stopcock with two parallel 
diagonal bores (Greiner-Friedrichs cock). The gas 
lan then always be expelled through the side tube, 
lever through the cup, and each bore of the tap 
is used for one purpose only. About 5 c.c. of 90 per 
lent, sulphuric acid should be used with the sample 
in the nitrometer. Acid of greater strength must, 
according to Lunge, be avoided, and weaker acid 
gives a low result, A sample treated with sulphuric 
acid diluted to 50 per cent, gave as result 261 per 
cent, nitric acid, but when treated with the same 
amount of acid of 90 per cent, strength, 26’3 per 
cent. Also, with the more dilute acid, the action 
is slow at first and the mercury blackens and loses 
mobility. 

(2) i^eduefton fo Nitric Oxide . — ^Tho method of 
reducing to nitric oxide by ferrous chloride in 
acid solution, known as the Schlosing-Grandeau 
or Tieinaiin-Schulze method, has been modified 
by De Koninck and others (c/- Lunge-Berl., 
Chemisch-technisohe TJntersuchungamethoden," 
Auf. I., p, 783 et »eq.). To compare this with 
other methods the following modification was 
used : — The ferrous chloride solutiou and the hydro- 
chloric acid were boiled in a flask until free from 
air, and the flask was connected through a mercury 
seal with the gas-measuring tube, the drop of the 
delirery tube to the mercury being greater than the 
barometric height. The sample of acid to be tested 
was added to the flask by a tap-funnel. The volume 
of gas evolved may either be reduced to N.T.P. and 
-W<mlated as nitric acid, or it may be compared 
^ith a standard volume of nitric oxide obtained 
l^m a known amount of pure nitrate or nitric acid, 
be two methods give sl^^tly different results. 
®mg spent acid and the nitrometer method, the 
resnlta agr^ within 0*06 per cent. ; with fresh acid 
result within 0*12 per cent, ooiild be obtained by 


1905, p. 3834) by reduction to nitric oxide with 
potassium iodide; Raschig, Ber., 38, 1905, p. 3911), 
separate determination by titrating the free iodine 
in an atmosphere of carbon dioxide; (Strecker, 
Ber., SI, 1918, p. 997) estimating the nitrite in 
neutral solution as nitrogen, after decomposition 
with a very large excess of ammonium chloride. No 
attempt has been made to compare these methods 
with others mentioned. 

DSTEXlflNATION OP NlTElC AciD 
(4) Direct Titration with Ferrous Sulphate . — It 
has often been doubted whether even approximate 
resuitocan be obtained by this method, which dates at 
least from 1847. Bowman and Scott (Chemical News, 
114, 1916, p. 39) showed that if properly carried 
out, it could safely be used for estimating nitric 
acid alone in presence of other acids (with some 
exceptions) or of nitrites. Since then a modifica- 
tion of the method has been shown to be capable of 
giving results agreeing within O'l per cent, with 
those obtained for nitric acid determined by the 
nitrometer, or for pure nitric acid estimated by 
direct titration. 

The ferrous sulphate solution, made by dissolving 
the pure crystals in. 30 per cent, sulphuric acid, is 
added directly from a burette, and the end-point 
is marked by the formation of the brown colour 
doe to interaction between ferrous sulphate and 
nitric oxide. The conditions necessary to obtain re- 
sults accurate within O'l per cent, are as follows : — 
(a) An exceea of sulphuric acid must be used; b«ice 
the sample to be titrated, about 0*5 g., is mixed with 
about 100 c.c, of concentrated sulphuric acid. (6) 
The flask is kept at a temperature of under 30® C. 
in water and agitated during titration. ^ (c) The 
factor of the ferrous sulphate solution is deter- 
mined just before use by standardisation against 
a known amount of pure nitrate or nitric acid. 
This procedure eliminates most of the error due to 
change in volume of the ferrous sulphate solution 
(which has a large temperature-coefficient), error by 
different observers in judging the end-point, 
also the error due to the small amount of solution 
necessary to give the end-point colour, i.e., to effwt 
reduction to nitric oxide. A sharper end-pomt 
might be obtained if most of the colour due to 
formation of ferric salts were elimmated by 
titrating with stannous sulphate, containing some 
ferrous sulphate, in a neutral atmosphere. 


PSTBRMIT^ATION Ot SulPHTTMO ACIH 
(6) By Tifrofion o/tcr Kuaporarion of 


the 


Nitrogin .Icids.-This method, which is i^ on the 
ground of convenience, was carried out for pur- 
poses of comparison as follows : —About 1 g. of the 
Mmple was run into a porcelain evaporating-Wn 
(diam. 7 cm.). After evaporating for at least 
30 minutes on a water-hath, 1 c.c. of w^ was 
added, the liquid stirred with a small glass rod kept 
in the basin, and then heated for 15 minntoB 
The sulphuric acid was then titrated, using met^ 
orange as indicator. Experiments showed that this 



488 b 


BEVZBW 


ra<». 80 ,l!l 2 s 


method could give almost correct results, but it was 
not always reliable, the sulphuric acid content 
being in some cases more than 0‘5 per cent, too hi^. 

Sbtibkikation or Nixbio akd Sotphubio Aoms 
(7) By Double Titration . — This titration described 
by Langbein (Z. angew. Chem., 13, 1920, p. 122^ 
may bo slightly modified as follows : — Total acid is 
determined by titrating the hot or boiling solution 
with barium hydroxide, using phcnolphthalein as 
indicator. A known amount of standard ^ sodium 
carbonate is then added in excess, the precipitated 
barium sulphate and carbonate are filtered off, and 
the excess of sodium carbonate titrated with 
standard hydrochloric acid, using methyl orange to 
show the final end-point. This method gives low 
results for nitric acid, but it is speedy, and there 
is no error due to the precipitate passing through 
the filter paper. It is accurate enough for correc- 
tions in bomb calorimetry, for which purpose it 
was used by liangbein, or even for the determinan 
tion of the sulphur content of a fuel, since under 
the conditions of combustion or explosion in com- 
pressed oxygen, sulphur is oxidised completely to 
sulphuric acid, and is found, together with nitrio 
acid, in the liquid in the bomb. 


to reduce to a minimum the fuel diargss fo, 
evaporation ; by using electrically-driven heat-pim^ 
evaporators and so utilising the thermal energy 
the fu^ to the utmost the company has succeeded in 
reducing the coal required to evaporate each cabin 
metre of water in the production of 48 Be. caustic 
lye to 16 kg., as compared with 48 kg. 
multiple-effect vacuum pans, 210 kg. by heatiao 
with indirect steam, and 280 kg. by direct Sring 
Naturally this extreme economy of coal is oid, 
effected by the auxiliary use of electric current to 
the amount of approximately 230 kw. per cb.ffl, 
The caustic fusion pots are also of special type" 
coupled in parallel or in series, with tangential 
heating and recovery of the heat of the chimnej 
gases which are said to reduce the fuel charges to 
76 per cent, of those incurred by using pots of le® 
recent type. The chlorine is used for the manu- 
facture of bleaching powder, synthetic hydrochlorit 
acid (for which purpose the hydrogen from the 
batteries is also utilised), sodium hypochlorite and 
zinc chloride; in future it is to te used for the 
production of potassium and aluminium chlorides, 
alumina and silica from the leucite of the volcanic 
rocks in the neighbourhood. The chlorine ii 
also utilised in producing pure cellulose from 
hemp fibre and other raw materials. Three 
thousand tons of bleaching powder is prodnced 


ELECTROCHEMICAL 
DEVELOPMENTS IN ITALY 

Industrial conditions in Italy are very different 
from those to which we are accustomed in Great 
Britain. The main problem which confronts the 
Italian technologist is the high price of fuel, due to 
the fact that home supplies are negligible; on the 
other hand he has abundant water power. These 
circumstances tend to promote chemical develop- 
ment along electrochemical lines, and as one conse- 
quence much attention has been devoted since the 
war to the production of electrolytic alkali. The 
development of this industry was hampered at first 
by the usual difBculty of finding an outlet for the 
chlorine, which is produced simultaneously, but this 
problem appears to have been solved successfully and 
on somewhat original lines, with the result that an 
interesting group of industries has been established. 
Some of these developments are described briefly in 
the following notes. 

The imports of caustic soda into Italy are 
considerable, but have dropped from 19,844 metric 
tons in 1916 to 13,921 1. in 1921. The total internal 
consumption is about 22,000 t, per annum, of 
which only 5,943 t. was produced in the country in 
1913. To-day the potential internal production, if 
all the works were working at full capacity, would 
approximately cover the demand. 

At the Pomilio Electrochemical Works (L’Elettr^ 
chimica Pomilio) near Naples, caustic soda is 
ponced in Pomilio-Giordani electrolytic cells in 
which the yield per unit of current is about 93 — 96 
per cent, of the theoretical. There are three 
batteriee of 100 cells each, and each cell takes 3000 
ampbres. The output per 34 hours is 10 tons of 
100 per cent. NaOH, obtained as a solutiOT of 
120 to 140 g. per litre, which is worked up in the 
evaporators and fusion pots to soda lye of the 
commercial strengths 88— 40^ B4. and 48—50® Bd. 
and to fused caustic of 73—74® English degrees. 
Under Italian conditions it is, of course, necessary 


yearly in leaden chambers; the hydrochloric acid 
plant has a capacity of 2000 t. per annum, and 
160 t. per month has been actually obtained. Ike 
annual production of sodium hypochlorite h 
2000 t., which is absorbed by local textile and other 
industries; and the output of 50 tons per month 
of zinc chloride is supplied to the State railvayi 
for the impregnation of sleepers. 

The Pomilio company is now producing pure 
cellulose by the Cataldi process in a recentlj 
erected works, the output being 7 to 8 tons per day. 
In this manner an outlet has been found for the 
surplus chlorine, and the development is expect^ 
to have a very good future. The main raw material 
is hemp fibre, which is the dry residue from the 
beaten and macerated hemp plant. The annual 
production of this material in the Province of 
Naples is 25,000 tons. Hitherto this product hia 
been used only on a small scale for fuel. Im 
method of treatment is essentially Croffi and 
Sevan’s analytical method of estimating cellulose, 
adapted for indnatrial purposes, and consists in 
treating the fibre successively with dilute caustic 
alkali solution, moist chlorine, and again mu 
dilute caustic alkali. The main precanto 
necessary on the manufacturing scale . 

regulation of the access of chlorine as o 
excessive besting takes place and t ® 
destroyed, or even charred, ^rge ‘ 

hydrochloric acid are evolved. Other raw 
are used instead of hemp, namely P®P , , ji,, 
esparto and straw. The quant, t,e« .“oist 

production of 100 kg. of poplar ^”,'5 w; 

chlorine gas, about 28 kg. ; ® ,.binz) 

bleaching powder (for suba^uent blewhu S 
6 kg.;Tnd sodium hydroxide, ,n “Lby 

6 kg. To produce 10 tons of «n^ 

this method only 60 workpeople a™ ,j„t of 
about 80 kw. of electric power. 
water required is not outP** 

processes. A plant of the ^"“red K 

^nires about 1500 sq. metres 
space. The above figures represent a m 
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. jnd miitimnm of <»(utie loda, the object 
' ' to baleocB the ultimate demand for these two 
1”** **“ quantity of dilorine can be 
- j rably reduced if the oo n a nm ption of alkali is 
to^eased. The alkali is used in a rery dilute 

fuS'er poseible outlet for the surplus chlorine 
a very considerable scale has been found in the 
°roduction of synthetic hydrochloric acid and its 
e for decomposing the volcanic rocks which 
aLund in Italy, and which represent the richest 
* d largest source of potassium compounds known. 
It is calculated that the lencitic rocks of the active 
lad extinct Italian volcanoes, of which six are 
included in the computation, contain in round 
figures nearly 8800 million tons of potassium oxide, 
or rather more than is present in the Stassfurt 
deposits, and about 26 times as much as in Alsace. 
It appears to be comparatively e^ to separate from 
these rocks, by ordinary magnetic and other mineral 
separation methods, leucite, K,0.A1.0,.4Si0„ of 
a purity of about 90 per cent., and containing 
therefore about 19'5 per cent, of potassium oxide. 
It has been found that finely-divided leucite is 
readily attacked in the cold by hydrochloric acid, 
farming a solution of potassium and aluminium 
chlorides on the one hand and a residue of silica, 
which can be washed, sieved, and sold at a low 
figure on the other. The solution of the mixed 
chlorides also contains small amounts of iron salts 
and silica in solution. Processes have been patented 
by Giordani, Pomilio, Blanc and Jonrdan, and are 
being worked ont on a semi-industrial scale, for the 
treatment of the acid aolntion of the mixed 
ihlerides by several methods. By the first of these, 
t large part of the potassium chloride is recovered 
)y cooling; the solution is then neutralised and 
;he remaining silica thus precipitated Is filtered off. 
rhe solution is freed from iron electrolytically, and 
tieetrolysis is also employed to precipitate the 
dumina, the production of aluminates being 
SToided by the use of a neutral catholyte. The 
:hlorine and hydrogen produced during electrolysis 
we recovered snd re-utilised. Alternatively, the 
lolution of the mixed chlorides is successively 
subjected to such temperatures and pressures as to 
dissociate or otherwise eeparate each ingredient in 
turn. The solution of the chlorides is heated to 
9(X)°---800“ C., and the chlorides of iron and 
sluminium, and even those of calcinm and mag- 
sesium, are successively decomposed with recovery 
of hydrochloric acid. The aluminium chloride can 
be separated by utilising its diminished solo- 
Wity in presence of excess of hydrochloric acid in 
the cold. 

, .^he methods indicated, products of the 
oUowmg degrees of purity have boon obtained : — 
cWorido (^ryatals, KQ 99-7%. water 
I, from silica, iron oxide or alumina; 

chloride crystala, A1,0. 17-6— 19-7%, 
.li . trace: free from silica and lime; 

^>0, 99‘8% ; SiO, 0*19% : free from iron 
ttaii* j.™*’ “ important to note, bearing 

mind, that by certain of these 
® leucitic rocte can bo treated succees- 
whatsoever. As 

svaiioS"? .®“urmonB ataonnt of raw material 
J**is outlet fop electrolytic hydrochlorio 
>f , noted that during tiie last omption 


NEWS FROM THE SECTIONS 

AMERICA 

At a meeting of the American Section, held on 
20 in the Rnmford Hall of the CSiemists’ 
OuD, New York, the Grasselli Medal was presented 
by the chairman, Dr. Harlan S. Miner, to Mr. 
W. H. Fulweiler, of Philadelphia. In making the 
presentation Mr. Miner spoke as follows: — 

The American Section of the Society of Chemical 
laduatry is highly favoared in being able to give 
some tangible recognition to the meritorious papers 
presented at its meeting. The GraseeUi Medal and 
the conditions controlling its award are distincUy 
American in character. The fact that it is awarded 
for the paper which, in the opinion of the Medal 
Committee, offers the most usefnl suggestions in 
applied chemistry, makes it peculiarly appropriate 
to an industrial society. This is only one of many 
ways in which the donors are advancing the pro- 
fession of chemistry in the United States. lie 
Committee of Awards has this year unanimously 
chosen as the recipient of this honour Walter 
Herbert Fulweiler, of Philadelphia, in reoogpiition 
^ the paper which he presented at the March meet- 
ing of the Section, entitled “ Chemical Problems in 
the Gas Industry.^* 

Born in Philadelphia on January 3, 1880, the 
medallist graduated from the University of Pennsyl- 
vania in 1901, with the degree of B.S, in chemistry. 
Having decided to devote his attention to the gas 
industry, he first accepted a position as chemist in 
one of the stations of the Philadelphia Gas "Works. 
"We next find him as cadet engineer and later as 
superintendent of manufacture of the Kansas City 
Gaa Co. Returning to Philadelphia in 1907, hie 
entered the Department of Tests of the United Gas 
Improvement Co., becoming chief chemist in 1913 
and chemical engineer to the company in 1920. 

As might be expected, Mr. Fulweiler’s work in 
connexion with the gas industry has been of a very 
practical nature, and has had a decided economm 
application, although he has by no means ignored 
tbe purely scientific side of his subject. With an 
intimate personal knowledge of tbe industry, both 
from an American and a fhiropean point of view, 
he constructed one of the first waste-beat boilers on 
a water-gas set. Then be assisted in tbe design 
and erection of the first American type of vertical 
retort at Manchester, N.H. 

The utilisation of some of the ill-smelling by- 
products of the gas industry is worthy of note in 
this connexion. Our medallist developed and intro- 
duced the successful road-binder known as 
“tJgite”; also the first cold patcMng-material 
made from tar which is now extensively used in 
road maintenance. He invented the "cut-back** 
method of manufacturing tar products used in the 
surface treatment of roads, and also devised an 
apparatus for determining the binding value of 
pure bitumens in road construction. 

The refining of benaol products recovered from 
illuminating gas was thoroughly investigated, par- 
ticularly with reference to the producti<m of ^uene. 
Like other loyal chemists connected with our 
“ key ** industries, ho collaborated with Hie 
Ordnance Department during the war, studying 
particulaHy the manufacture of toluene. In 
addition to reporting on several meHiodB for pro- 
ducing this material, so urgently needed at that 
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time, he deyeloped and perfected a prooesa for its 
manufacture hj a heat treatment of Californian 
difitillates, and assisted in the oonstmcbion and 
operation of two plants to work this prooesa, one at 
Los Alleles and the other at San FranciaoOi. the 
former having a production of 3 miUi<m galls, a 
year at the time the armistice. 

Another subject upon which Mr. Fulweiler worked 
during the war period was the development of a 
nmtor fuel for our air service, finally producing one, 
as a by-product from the operation of the toluene 
process, which, under tests at the flying fields, 
enabled the training plane to climb about 6 per cent, 
faster and with an economy in fuel consumption of 
about 8 per cent. This fuel consisted essentially of 
60 per cent, imsaturated hydrocarbons, 30 per cent, 
benzol, and 10 per cent, paraffin hydrocarbons. 
Hefined by a special process, it was found possible 
to eliminate gumming and corrosion. 

In more recent years our medallist has made a 
very extensive study of the petroleum oils used in 
the gas industry, with special attention to the 
development of methods for their identification. 
These researches, which are still in progress, involve 
the preparation of a large number of hydrocarbons 
from different series and the determination of their 
physical constants, among which are several unusual 
ones, such as magnetic rotation, electrostatic double 
refraction, and absorption spectra, particularly in 
the ultra-violet. 

An exaimination of the many published articles 
from Mr. Fulweiler’s pen indicates still further the 
great diversity of his researches and developments. 
A paper on ‘‘ Physicat Theory of Coal Carbonisa- 
tion,’* as early as 1908, was awarded the Beale 
Medal by the American Gas Institute. This was 
followed by ** Theory of Flame and Mantle 
Dluminosity,” “ Physical Characteristics of Ferric 
Oxide,” “Purification of TVater for Gas-making 
Purposes,” “ A Source of Light, giving a Con- 
tinuous Spectrum in the Ultra-Violet,” ** The De- 
velopment of Modem Road Surfaces,” “Destruc- 
tive Action of Motor Traffic on Road Surfaces,” 
and “ Refractory Problems in the Gas Industry.” 

The subjects of wood-preserving and of Tefrac- 
tories, both vital to the economic success of a gas 
plant, have received very careful study, as have also 
the many intricate problems involved in gas purifi- 
cation. In this field researches have been conducted 
to determine the nature of the sulphur compounds 
in illuminating gas, and also the chemical reactions 
involved in the purification by iron oxide and its 
sul^equent revivification. 

These and other papers, in addition to the one 
for which this medat is awarded, demonstrate c<m- 
clusively that the industry, which had its inception 
over a century and a quarter ago in a pclativdy 
crude way, now maintains its important position as 
a result of systematic scientific research and control. 
Notwithstanding the volumes that have already 
been written describing the work of the scientist# 
in this and earlier generations, our medallist has 
found new fidda to investigate and has thieved 
resalta, that have materially advanced the industry 
in wbieh he has chosen to iabour. 

We aie glad to find a man who will freely impart 
the iBf<wmatioa obtained through his researches ^ 
BspMseiice, and is willing to publish papers which, 
as OUT doiiors suggest, “offer useful suggestions” 
to 1^ cc^eagwe* 
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On behalf of the American Section of the i 
of Chemical Industry, 1 am honoured in 
to you, Mr. Fulweiler, this beautiful medaJ** 

BO much as an incentive to spur you on to other ^ 


increasing activities, for you do not seetn to 


such a stimulus, but as a token of ®PP'’eciationfiw!! 
your many friends in the chemical profession. M 
you ever see in it an expression of our g^.J| 
and may it bring you much happiness tbrouEhon+ 
long and useful life. ' 

Following the presentation, Mr. F. E. Hartaai 
read a paper on “ Ozone Generation, and tk 
Industrial Application of Ozone/’ which contained 
infer ofia, the results of aome original vork on ^ 
action of ozone in accelerating the dpring of pahj^ 
and varnishes, and in bleaching linseed oil. j 
further paper, by Mr. E. Fdkel, on “ The Effect^i 
Ozone on Organic Compounds,” discussed the 
general properties of ozonides and the acti<»i q| 
ozone on each of the more important groups ol 
organic compounds. 


LONDON 


The first meeting of the new session was held oi 
November 6 in the Engineers’ Club, London. Th 
chairman, Mr. E. V. Evans, presided, aju 
announced that a joint meeting had been arr&nga 
with the Biochemical Society on Januarj S, 1923 
to discuss the subject of micro-organisms and tbei 
application to industry. 

Further, Mr. Evans stated that the Comndite 
had been fortunate in obtaining tbe consent of Dr 
B. F. Armstrong, the President of the Society, t 
address them on this occasion. He did not propoe 
to introduce Dr. Armstrong or to talk of lii 
achievements : he was known to all of them, am 
his merits were everywhere recognised. TbeCounci 
of the Society was really to be congratulated oi 
having obtained Dr. Armstrong’s consent to )> 
President of the Society at the present iDomeDt 
because be (Mr. Evans) could assure them that tk 
responsibilities being undertaken at the preaes 
time really necessitated a man of Dr. Armstrong’ 
calibre. He (Mr. Evans) was one of those wboww 
perfectly confident of success in the new venture 
that they were to undertake with Dr. Armstrong! 


their leader. 

Mr. Evans then called upon Dr. Armstrong t 
give his address on “ Some Problems in CheniMi 
Industry.” ,, 

Dr. E. F. Armstrong, in the course of his addres 
said; — Some few weeks ago your secretary oidffl 
the honour of insisting that 1 should come 
to-night, and I understood I was to address jjd 
Burlington House. I, therefore, ^ 

elaborate scientific address suitable for t e 
walls of that august establishment, but ff 
heard suddenly, a day or two ago, that the ^ 
was to be here, the only thing to do ^ 
that address and to make remarks more ^ 
to the occasion. 1 am not at all 
one ought not to aay that the move is per P 

t, of ^ 

The subject which concerns all me® « ^ 
Society of Chemical Industry, 
chemical fraternity, more than ^ 

moment, is the means of our 
Chemical Society has entrusted to it 
ing and advancement of chemical ^ folfl 
thks Society have rather different funct 
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fmctions wtiel* I would like to suggest to you call 
; other qualitieo than tiioee of being, I will not 
V a mere chemist, but merely a chemist. “ The 
^iety of Chemical Industry ” was the title given 
to us by our founders, 41 years ago, bnt to-day I 
think we ought to call ourselves the Society for the 
Promotion of Chemistry in Industry. It is very diffi- 
ult to define chemical industry ; those who formed 
the Association of British Chemical Manufacturers 
had rery much wider ideas as to what was a 
chemical manufacturer than haa proved to bo the 
jaso. Those engaged in many branches of manu- 
facture, who, it was thought, were chemical 
manufacturers, have chosen to regard themsetves, 
not as chemical manufacturers, hut as manufac- 
turers of a particular article, and, in consequence, 
hare not allied themselves to the chemical industry. 
I fear that the tendency at the present time is to 
restrict more and more the term “ chemical 
industry ” to the very definitely chemical industries. 
If we take as our title “ the promotion of chemistry 
in industry,’’ then nearty all industries become 
chemical industries, because chemistry is at the 
foundation of all. 


in company prospectuses and elsewhere with 
intent to miMead. Of course, I am making these 
remarks without reference to any individual. I 
wish to emphasise the necessity of no chemist setting 
his name to documents that may mislead the public. 
The public is essentially gulUble, but it has a long 

memory, and if Mr. X , F.I.C., F.C.S., deceives 

the pufaiic once, the public will in future regard all 
F.I.C’s. and F.C.S*s. as of the same stamp. It is 
a^ time publicly to enter a protest, not against 
the nse of the term “ chemist — because that haa 
long since passed beyond onr control — but against 
the quaUSed chemist in any way doing anirthing to 
perpetuate the existence of the unqualified chemist. 
During the war the mistaken policy of the Govern- 
ment in sending chemists into the trenches caused a 
shortage at home, and all sorts of unqualified men 
had to be brought into the factories. They did fine 
work, and it is to their credit, bnt dnring the 
recent tcade slump the employer has parted with 
these men wholesale, unfortunately, thinking they 
were representative chemists, and I fear that it 
will take a considerable time to live down some of 
the mistakes made at that time. 


The Status or the Chehisi 


Our Society, more than any other, represents the 
chemists of the country. Onr efforts are supple- 
mented to-day by the Institute of Chemistry, a body 
which is worthy of all praise. There was, in the 
past, a tendency to confine the Fellowship of the 
Institute to the restricted, althongh eminent, classes 
:of chemists known as oonsnltanto and analysts, but 
Ithat tendency has gone, and to-day the Institute is 
'inrolling within its ranks, either as Fellows or 
issociates, everybody who is worthy of being called 
> chemist. In addition to the Institute we have the 
British Association of Chemists, of which I have a 
rery high opinion. I regard it as the left wing of 
the party, and a party urithout a left wing is almost 
no party at all ; we must have stimulus from within. 
I tUnk both the Inatitnto and the British Associa- 


tion of Chemists, and certainly ourselves — the non- 
political mother society — ^have all the same mission. 
We want to see the status of the chemist placed on a 
high plane, and 1 shall regard it as my duty, when- 
ferer you give me the opportunity to speak publicly, 
to state the fact as clearly as I can for the benefit of 
the outside world, that we chemists do claim to be 
f b^y of very highly trained, highly skilled pro- 
jwsional men. Our training has been that of 
seth^, scientific method. We are gifted with 
ertain knowledge which enables us, so to speak, to 
j things to pieces, and with an ability to predict 
rents, because of our knowledge of chemical 
Toperties, Still more, some of ns are in the 
'osition of exercising constructive thought, and I 
'ant to put very definitely that the nation has in 
p f a body of men in whose hands a great 

of the future of civilisation rests. If we are 
^®"0’*tuble position that we claim for 
a-- ■*'« must, like the doctors and the lawyers, 

standard of profeasional conduct, 
lust British public is our judge. We 

Itbra, n I khe British public, because, 

mw >*• judgment is, in the 

irono And here I want to enter a 

i mfpi against the action of certain chemists 
1 do not think any 
h ri^t to aet his name, much less 

“tions, to documents which are puMished 


The Rustinq of Ikom 

Another matter for our consideration is whether 
chemists, as a class, contribute as much aa they 
might to the general good of the community. Sir 
Robert Hadfield has calculated that there is an 
annual loss to the world of 40 million tons of iron and 
steel as the result of atmospheric corrosion, and that 
the monetary value of this loss is about £500,000,000 
per aunum. Sir Robert Hadfield has put some 
of these facts together in a recent numtor of the 
Royal Society’s Transactions, and he calls attention 
to the fact that this is the first paper dealing with 
the subject that has appeared in those Transactions 
for 100 years. Now, think of it; a chemical factor 
which causes the loss of £500,000,000 per annum 
dealt with once in a hundred years by our leading 
scientific society I I am, of course, aware that the 
Institution of CSvil Engineers and similar societies 
have considered this subject; and that there are 
many firms who specialise in anti-corrosive prepara- 
tions; and one is very glad to note that these firms 
have recently come together and formed an associa- 
tion ; but is not this state of things rather a 
reflection on the chemist? At a certain college in 
Kensington the students were not taught chemistry 
in the conventional way, but they had put to them 
the problem of what happens when iron rusts ; many 
of these students have since become engineers. 
Teachers of chemistry have not favoured the 
Kensington method, and if any chemist mentions 
iron rust in public it probably causes more ridicule 
than attention. 


Smoke Abatement 

Our attention has recently been directed to the 
Smoke Abatement Bill, which, I believe, was 
fathered by Lord Newton and introduced into the 
House of Lords. That Bill is, presumably, based 
on the report of a commission, reports of com- 
mittees, and investigations undertaken by a great 
number of active men who have long made a hobby 
of this particular question. The researches of 
people, however, prove that tour-fifths of the smoke 
nuisance in our industrial centres and great towns 
is due to the domestic fire ; bnt the Bill does 
mention the domestic fire ; all it does is to select the 
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tnanuf acturer and threaten ^ him with iBoreased 
penaltiw. Of conise, Oiere are maniifacturera to- 
day, luod always will be, who let a great deal aiore 
smoke into the air than they would like to, but 1 
am rather doubtful if it is the business of the manu- 
facturer to prevent smoke. If a person sets out to 
produce a particular substance, ho becomes an 
CKpert in its manufacture, <rften to the exclusion 
everything else; he spends his capital, and puts 
his energy and brains into the business. There are 
certain standard pieces of plant which he has to 
buy from those who specialise in that plant, and 
he expects to find it of the highest and most up-to- 
date quality. One would not, of course, expect the 
soap-maker to experiment with boilers. Why should 
hep Nor the biscuit-maker to experiment in 
smokeless fuels or some new type of powdered fuel. 
That kind of work ought to bo done by the chemical 
fraternity generally, acting with the engineers and 
the particular people who specialise in these types 
of plant. I believe that one of the greatest 
advances that we, as a Society, have made during 
the past five years will bo found to he our Comical 
Engineering Group, because that Group w very 
earnestly and sincerely trying to bring chemists and 
engineers together to solve those common problems. 

WiTBB-SorTENINa 

There are many satisfactory methods of softening 
water, and one of the most interesting and novel is 
that based on the extraordinary power of seolites, 
both natural and artificial, to exchange bases. 
When a hard water containing lime and calcium 
and magnesium salts is passed over a seolite, the 
sodium of the aeoUte is exchanged for calcium and 
magneeiom; the artificial aeoUte— Permutit— » 
need extensively for this purpose. A material 
this kind is really a very remarkable one, of which, 
as chemists. It is perhaps well worth our while 
trying to form a mental picture. In this 
problem structure— surface activity — pla^ a very 
important part. The preparation of Permutit, 
formerly made as the result of a fusion proc^ 
and later by precipitatitm, involves 
have an adverse effect on structure. We know little 
of how natural aetJites (two of which are quarried in 
the United States and sold under the fancy na^ 
of » Boronite ” and “ Befinite ”) are formed, but, 
judging by their activity, it ap^rs certyn that 
their structure must have been adversely affected— 
from onr pmnt of view-in the proceesof formatK^ 
It struck us that it ought to be poesiMe to prepare 
a much more sstisfactery materi^ by milder “8®^- 
Zeolites are complex alumina silicates of uitoown 
constitution, and we, therefore, ^k aolutiona 
sodium siJicate and sodium aluminate and mixed 
them in concentrations end under conditKras « 
perature which were found to tee most 
Afew minutes after mixing, the whole may sete to 
a jeHy. When exposed, the jelly 
solid material, a dried “ gel,” which ® 
ently dry state contains about 60 per cent, of 
This material is very active in exchanging its sodium 
for cateium and magnesium, «• 

to exchange 6 per cent, of its dried weight, and we 
Slvt Med w exchange <>* 

far as onr experience goes, the exchange in tte 
nature* materials is only <);a6 
Permutit Vfi per cent. ; so ^ we 
substance which is at least fonr ^ “ 

similar materials, either prodncod naturally 


artificially by roller methods. This is an 
ample of the inter-relationship of chemical aetim 
and preaervatioifi of surface. When the materia] 
prepared as indicated above, is placed in a snitabji 
cylinder and water run through, the substance tW 
is left after the soluble by-products of the inity 
reaction have been washed away is of 


activity and can extract definite amounts of calcim, 
and magneeium from water passing over it at a rei, 
high rate of flow. The process can be reverse] 
almost instantsneonsly by passing through the hit® 
a relatively concentrated sofution of common ealt 
the calcium and magnesium being washed away aad 
replaced by aodinm. The material has been name] 
“ Dottcil,” and is believed to bo represented hy 
formula Al,0,.Na,0.5Si0,. 

Tbcelnicax. Jabgon anu Pbopesbional Unity 

The necessity for clear thinking and clear eiprcj. 
sion is as great as ever it was. To-day it is prac. 
tically impoeeible for anyone to have a really good 
working knowledge of theoretical chemistry because 
so much of the literature is replete with jargon aud 
complex technical terms. Plain language is also 
essential in dealing with workmen; and if we do not 
use it on public occasions we shall continue to assist 
the undesirable process of splitting up into small 
separate organisations. In that connexion I 
am of opinion that more harm is done to the 
cause of chemistry by the formation of new societia 
than good is done to any particular branch. Surely 
tee scope of this Society, or, if you prefer it, that 
of tee (Chemical Society, is sufficiently large to 
satisfy the needs of all. Without a cdoeer union 
than exists at present, the voice of the profession 
and industry will never be heard to its full effect. 

Discmssioit 

■Hie said that Dr. Armstrong had dealt 

with a number of subjects which should form an 
admirable ground for discussion. He hiinself had 
taken some interest in tee question of 
ment, and was of the opmion 
Bin was a little premature. As a cheaust 
by a gas company, he naturally knew ® 
valuable smokeless fuel. At the same time he 
teat distillers of coal were teginnmg t® 
there would always exist a demand for “ 
every bouse, at least during the ““*3 

and although he was very aPP®“'f' ''® f Z-u were 
gas could do. yet he realised that 
^ required. Thme was no "/;/the« 

future, there should not 
would be— an adnuraMo sobd fuel "“ic 


expensive - i‘ 


tes^riteough mnoke al-atement was 
was useless for a committee to jogroM 

tions which might very largely lAjSse fK* 

^dustry wl^ f our-fiftes of tee trouble arose 

tee domestic grate. _ j^mistr'®? 

Mr. W. J. U. Wool^k said that j 


had ^o rery good 
chemical industry in m^ng tee cb m 


liUtau . 

to chemisby 


CMmiCai UiUUSWJ .V j. 

he could not be a chemist capable* 

to do the real kind of thi^ which he w 
^ing in the world, he had not only p,;* 

ohomist in hU own subject, put p® -tiiitica »>" 
r^r wider view of kis ®®®^” ‘j that eveff 
regard to the public. little P<«®* 

i^ber of tee Society should he a 


‘ifhewafiff>« 
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minda in order that the general coaBaMuity 
realise what the diemista really aeMt by 
'"ni-Vthemsolw chemiet*. Dr. Armatping did 
cslliBE might have done, that the Smoke 

a®* Bill was dead, jnat as erery other KU 


V bnt he might have done, that the Smoke 
Bill waa dead, jnat as erery other MU 
It sras ho snppoerf, one of the nwat etupid 
S baring’ aome hiring chemical industry 
had ever been brought to bght. 

^ V Walter F. in referring to the Smoke 

iu Jimftnt Bill, said that chemists had no reason 
h te^r to fear the new Bill, which would be 
poriiif^ed into parliament as soon as it was 
tQ do 80 . Hie old one had defects that 
due to the fact that the officials who drafted 
Thl Bill would not put into it what they had 
asked to. When an influential deputation 
Tnt to the authorities who were entrusted with this 

latter the beet spokesman and the most conrincing 

Svocate in favour of the Bill was a distinguished 
chemical manufacturer. If they asked too much, 
thev would get nothing at all. It was quite imprac- 
ticable to prohibit the use of coal m the grates 
already in existence, but it was well known that the 
closed stoves used on the Continent utilised three or 
four times the heat that our <^n fires did and that 
all the necessary household operations could be per- 
formed with them; and the atmosphere was not 
polluted. When the new Bill was introduced he 
believed they would find that some of the chief 
difficulties would have been sonnounted. The great 
difficulty hitherto had been to prove the emission of 
vhat was erroneously called “ black ” smoke. As 
soon as the material in the smoke became black it 
waa soot, but legally it was smoke, and the case had 
been stretched and many convictions obtained in 
respect of a large volume of a dark material. That 
would be altered, and there would be some tests 
which might possibly be useful and fair to the 
public and fair to the manufacturer. Reference 
had been made to the want of union among chemists 
and the starting of'new societies. They had tried 
the Oroup system so as to include other industries 
in their Society, as in the case of the Chemical 
Engineering Group, hut when the effort was m^e 
to have another one in connexi<m with the im- 
portant paint and varnish indtistries, the Council 
of the Society did not see its way to offer the 
facilities that had been given to the Engineering 
Group. The consequence was that an Institute of 
Paint and Varnish Technologists had been success- 
fully formed, and that body would in future deal 
jwith the enormous industry connected with paints, 
’arnishes and oils, to the exclusion of the Society of 
^^hemical Industry. In that connexion, he felt that 
me or two words of Dr, Armstrong rather hinted 
hat the paint and varnish trade might object to 
mything that was done to prevent corrosion of 
metal, but that was not eo. One of the chief objects 
the Institute was the promotion of means for 
preventing corrosion and oxidation of metals. The 
figures given by Sir Robert Hadfield were most con- 
T^^ing, and it really was a disgrace to chemists that 
they had never been able to find anything that would 
cover iroa or steel in a simple way and prevent the 
^rmous waste of money that was going ot. 
rmally, he would lik^ i to make a euggMtion wiOi 
regard to new words in chemutry. If the Publica- 
lon Committees of the chemical societies were 
' * list <rf those new words which appeared 

AiT forward as being necessary, and if 

i«»ey compared that list from time to time, an 


authoritative statement might he made as to the 
adoption of earii of them. 

Dr. Omandy congratnUted the Committee of tiM 
London Section on tiie move it had made in leaving 
Burlington House. The President’s address was as 
excellent angury for the future of the Society. It 
pointed to the probability of that closer co-<q>eration 
between the Council and the member which was so 
eminently desirable, and which, in the opinion of 
many, had hitherto been lacking. He was 
also gratified to hear the President and 
the chairman speak so highly of the services 
rendered by the Chemical Engineering Group. 
The President was hardly fair to the chemists 
in his strictures regarding their work in rela- 
tion to the rusting of iron and steel. Much 
had been done; there was a vast literature; 
and probably through the work of the metal- 
lurgical chemist in the production of non-rusting 
iron and steel the problem would find solution. 
Having been connected with the ** Permutit ” 
process, he was interested in the President’s 
remarks regarding the more active seolites, but 
he was under the impression that the Permutit 
Company was making the zeolites along the lines 
outlined that evening. For the production of water 
practically free from dissolved substances, the lime- 
soda process, combined with an electrical process, 
was making great headway on the Continent. 

Dr. Stephen Miall said be had not been mixed 
up with chemistry for many years, but he had 
noticed a very great difference in the attitude of 
the public towards lawyers and the attitude of the 
public towards chemists, and he believed that this 
was due to the fact, as Dr. Armstrong, Mr. Reid, 
and others had said, that chemists did not make 
themsdveB intelligible to the public, and also to the 
fact that chemists looked at things too much 
from their own individual point of view. The 
result was the tendency to split up into small 
societies which had also been referred to. Whether 
it was right or wise that that state of affairs should 
exist was another matter, but he noticed in the 
chemical profession a large number of journals each 
dealing with one particular branch of chemical 
industry or of pure chemistry, and appealing to a 
limited* audience. That was not so in the law at 
all. He supposed there were far more lawyers than 
chemists— and it might be monstrous that there 
should be— but the law did not have a number of 
journals each with a circulation of a few hundreds 
or a few thousands; lawyers had combined toget^r 
to a much greater extent than chemists. They 
ought to be grateful to Dr, Armstrong for advising 
chemists to have a better conceit of themselves and 
show the public that they deserved not only ^ 
prominence that they had now, but the increasing 
prominence which they were going to have m all 
matters of civilisation in the future. 

Mr W Cullen said he had had a great deal to 
do with lawyers recently, and his experience had 
not giren him a very great admiration of ^e 
manner in which they made themselves intelligible 
to the ordinary public. With the ^neral tone of 
the President’s address and Dr. Miall s spe^ he 
was in entire agreement. He himself 
the old typo of chemist, and he Mmetimes felt hop^ 
Icsslv discouraged when he tried to k^p himself 
up to date with the terrible technical jar^n of 
ti^ay He hoped this aspect of Dr. Ar^trong a 
address would be token up very seriously. 
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Dr. £. Fjlemaii said he was amuc^ at the 
extraordinary awe which the hulk of the speakers 
had of the atmosphere of Burlington House. It 
seemed to him that Burlington House was similar 
to most other places, hut it certainly lacked the 
facilities for carrying out experiments. It might 
be right for the lawyers to have one journal and 
one society, hut one was liable to overlook the 
comprehensiveness of chemistry and chemical in- 
dustry. Was it seriously suggested that there 
should he one comprehensive journal to include 
such topics as the more abstruse sides of bio- 
chemistry, metallurgy, the paint and varnish 
industry, and so on.^ It would be quite impossible : 
it would be necessary to have a bi-weekly journal 
of the size of the present fortnightly one in order 
to cope seriously with all the many phases of 
thought and activity with which chemists were 
concerned. They might widen the scope of their 
abstracts, but he thought they would agree with 
him that the man who contented himself with 
reading abstracts would not get very far. Tliey 
wei^ lifeless things and did not help one as much 
as one would like. 

After some remarks by Messrs. Barker and 
Booth Harris, the chairman proposed a vote of 
thanks to the President and said that the expe- 
rience gained that evening would induce the Com- 
mittee of the London Section always to invite the 
new President to address the opening meeting of 
the session. He had been present at a number of 
such meetings and he had not left one happier or 
more contented regarding the future welfare of 
the Society than he would do that evening. Dr. 
Armstrong, acknowledging the vote of thanks, said 
that we wanted a close time for chemists just as 
much as we wanted a close time for the country. We 
should stop awhile and consolidate the ground ; that 
was the doctrine he had been preaching to them. 

GLASGOW 

The second meeting of the session was held on 
November 17 in the Institute of Engineers and 
Shipbuilders. TTie chairman, Mr. W. E, Moodic, 
announced that arrangements had been made for 
members to visit the works of Messrs. J. G. 
Jackson, Ltd., of PoIIokshawe, on December 9, and 
inspect various types of “ RWlng** machines. Mr. 
A. B. Steven then read a paper on ** Artificial 
Silk,” in which he summarised the history of this 
important textile. The first suggestion for pro- 
ducing artificial silk was made by Reaumur in 
1734, viz,, by drawing out varnish into a fine 
thread ; bht no progress was made until 1855, when 
Audemars nitrated cellulose, dissolved it in a 
mixture of alcohol and ether and drew out fine 
threads from the solution. The first workable 
nitrocellulose process was patented by C%ardonnet 
in 1884; the threads, however, were very in- 
flammable and subsequently the material had to be 
de-nitrated. In 1897 Pauly patented the use of 
Schweitzer’s reagent, and *' viscose ” silk was intro- 
duced by Cross and Bevan in 1891. The most recent 
development ie that of ” acetyl ” silk, which is made 
by treating cellulose with acetic anhydride or acetyl 
chloride in presence of a catalyst. The product, 
triacetylcellulose, is practically waterproof. Mr. 
Bteven r^erred to the many attempts that have 
been made to produce artificial silk with a non- 
cellulose basis, and explained several tests to 
distinguish natural from artificial silks. 
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SOUTH WAEXS 


A meeting of this iSeotion was held in Cai^ o 
November 3, at which Prof. W. J. Jones pr • 
ax^ Mr. J. H. Duncan gave a paper on ^ 
Physical Testing of Coal.” The paper set 

coal to 


- ™ '''' 

the importance of the ecientific control 
be used for commercial purposes and 
the advantages of simple physical testa over 
mm‘e tedious academic method of ultimate ana] ' 
South Wales coals are so variable in compos?' 
and properties that it is moat desirable that S 
should be blended and the mixture sold ^ 
guarantee, which should state not only tv 
analytical constants, such as ash, calorific 
and volatile matter, but should prescribe hov siS 
tests are to be performed. Mr, Duncan gave 
account of the manner in which a cube of 
“ cauliflowers ” when placed in front of a 
The character of the ” cauliflowering,” taken ij 
. conjunction with the careful examination of fijj 
button of c<^e left after the determination of tk 
volatile matter, affords to the practised eye lOQgt 
valuable indication of the way such coal will behave 
in a furnace. By such tests more information y 


afforded as to the rate of combustion and 


opening. 


out of a coal than by most elaborate ultimate 
analysis and chemical tests which are not desirable 
for commercial purposes. 

In the discussion, Dr. S. Roy Illingworth specially 
pleaded for the more exact methods of chendca! 
examination of cool, advocating that such tets 
not only afforded much more reliable infonwUo!) 
of the value and properties of a coal, but alM 
furthered exact knowledge of its composition, 

The first meeting in Swansea of this 
constituted Section was held on November lO m 
the Technical College. Copt. H. Vivian, the viw- 
chairman of the Section, presided, and Mr, A. 
Grounds read a paper on ” Chemistry in Relation 
to Boiler-plant Efficiency.” 

Although the subject is one which bus often beon 
discussed before, the lecturer succeeded in puttirg 
some new pointe of view before the Audience. 
Mr. Grounds emphasised that efficiency depended! 
on (1) efficient combustion, (2) efficient transmisaon 
of the heat, and (3) retention of the heat, andk 
showed how different types of fuel have influen^ 
the design of boilers. A very useful f 
testing boiler-settings for air leakage was 1 
it consists of a lath frame one yard square cof 
with glazed linen, nnd provided with ^ . 

in the centre, opposite to which n „ 

fixed, supported on a cross-lath. When e 
i» held flat against tho brickwork leaw 
at once shown up by the movement ^ ® ^ 

flame. A large area may be rapidly teste 

means. ^ ■ ViyisDi 

In the discussion which o o £ 

Messrs. F. J. Bloomer, G. A. ’.“"Vot* 

Began took part. It was emphasised ,)* 

(carbon dioxide, draught, etc.) to bo 
must be as continuona as possible, a 
the works^chemist’a duty to „„„ mi# 

obtained ; the (Chemical ®"8'”eej'>n| 


leiliF 


well pay attention to this matter. 
figures quoted by the lecturer wer 
Messrs. Phillips and Began, who ar^ ^ 
figure, (showing high 
misleading when compared with 
A raarisxitk hnilors are usually muc 
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LIVERPOOL 


^ address on 


^ Oxidation of Oils was deliYsrod 


n L L. Idoydj the chairman, at the meeting 
in ^een’B Hotel, Leeds, on October ao. 
nils are classified as non-drying, semi-drying and 
but these are only relative terms, as all 
^ table oils harden on exposure to the atmo- 
h^e the change being most probably caused by 
'•Ration The only true non-drymg oils are 
- I oils that have been subjected to special 
Tmical purification. The hardening of oils is not 
tirely due to oxidation since most oils become 
Irder on exposure to sunlight— this change being 
obably due to polymerisation. It has been shown 
at free fatty acids in oils oxidise much more 
^adily than the glycerides; and that when once 
cidation has commenced, it proceeds more rapidly, 
be oxidation of oils may be partly prevented or 
duced by means of an antiseptic agent, such as 
jtassium fluoride, such agents possibly preventing 
ydrolysis of the oils by bacteria or fungi, etc. In 
me cases oils become sticky on exposure to air, 
ad in this condition are very difficult to emulsify, 
ttd consequently are deleterious in the textile 
•adc. Many catalysts aid oxidation of oils, par- 
cularly rust, iron, copper oxide, or copper. Oils 
r their fatty acids, when oxidised, are difficult to 
)inove from textile materials because their melt- 
ig-points are above the temperature at which 
»uring is usually carried out, and for the purpose 
[ emulsification fluidity is an essential property. 
On November 20 Mr. R. A. Mott and Mr. H. J. 
[odsman read a paper on factors which influence 
le yield of ammonia in the carbonisation of coal, 
He work being a continuation of that published 
arlier this year (c/. J., 1922, 273 x). The previous 
aper had described the role of oxidation and the 
iflueuce of water vapour, but the scope of the 
ivestigation was limited to temperatures below 
pO® C. This time the dissociation of ammonia in 
l^mospheres of hydrogen, nitrogen, and coal gas 

i s examined, especially the modification caused 
the presence of small proportions of oxygen and 
ter vapour. The latter has a very pronounced 
ect in restraining the decomposition of ammonia, 
d the remarkable observation was made that this 
ect was produced, though in a less degree, by 
vgen itself in the presence of hydrogen, possibly 
the water vapour formed. Even in the absence 
water vapour the rate of decomposition varied 
cording to the nature of the atmosphere. In 
idying the effect of contact materials it was 
ind that well-used coke-oven brick impregnated 
h oxide of iron was much more active than new 
e rick. This new brick was less active than the 
p es oi coke tried. Fused silica and carbon 
^sited from hydrocarbons were very inert. 

. Wedgwood and Mr, H, J, Hodsman read 
determination of the volatile matter 
t obtain consistent results in the deter- 
rtan+*+if volatile matter in coal, it is ini- 
itiTiiiT« conditions shall be uniform, Hio 

tn liiif widely used in this determina- 
nt Ati* obstacle to its general adop- 

irapt<ir ^ substitute should be metallic in 

i iron from monel ” metal 

tsonahiv aluminium have been found 

‘sUy about^o **^*^*^* obtained are 

oed with ni ?• cent, lower than those ob- 
, 2 Inatinum, and the crucibles are durable. 


On November 22 Mr. Wiiliain Macnab delivered 
the Hurter Memorial Lecture in the Chemistry 
Lecture Theatre of the University. Dr. E. F. Arm- 
strong presided over an audience of about one 
hundred, which included the Lord Mayor of Liver- 
pool. On the motion of Dr. Armstrong it was 
resolved to send congratulatory letters to the chair- 
i^n of the Section, Dr. G. C. Clayton, on his elec- 
tion to Parliament, and to Viscount Leverhulme and 
Sir Max Mospratt on having received “Dissolu- 
tion honours. 

The flate war produced a demand for enormous 
amounts of various explosives and chemicals, which 
led to the Government erecting many factories to 
supplement the output of private factories. The 
production of explosives in this country during the 
war period was: — Picric acid, 68,500 tons; TNT, 
238,000 t. ; ammonium nitrate, 378,000 t.; and cor- 
dite, 139,000 t. Toluene was in great demand for 
making TNT. A large distillery for handling the 
Borneo petroleum, which contains tdluene and other 
aromatic hydrocarbons, was transferred from Hol- 
land to England, thus providing a valuable source 
of supply. Large works were erected at Oldbury 
and Queen^s Ferry, the latter being able to produce 
100 tons of TNT per day. Considerable quantities 
of synthetic phenol were produced from henaene, 
thus increasing the amount of picric acid which 
could be made. Great improvements were ulti- 
mately effected in the manufacture of picric acid. 
The output of sulphuric acid, as oleum, was in- 
creased enormously, the largest amount coming from 
Grillo plauts. Cordite was also produced in large 
quantities, Gretna alone having a capacity of 1000 
tons a week. The use of ammonium nitrate, mixed 
with TNT, as a filling charge for shells, led to a 
great development of its production ; the largest 
amount was made by double decomposition of sodium 
nitrate and ammonium sulphate; a fine instance of 
the successful application of the phase rule. 

In France, working under difficult conditions, 
owing to so many factoriee being in the hands of 
the enemy, remarkable efforts were put forth and 
splendid results achieved. Picric acid being the 
explosive most prized for French shells, and the 
supply of coal-tar phenol being totally inadequate, 
recourse was had to the manufacture of synthetic 
phenol from b^nzene. This manufacture developed 
until 200 tons a day was produced. The sulphona- 
tion of benzene in the form of vapour was carried 
out on the largest scale and proved a great advance 
on the old process. The production of propellent 
powder reached 370 tons per day. About 100 tons 
a day of nitrogen peroxide was made and used as 
chief ingredient in the explosive “ anilite em- 
plovcd in aeroplane bombs. Large works were 
erected for producing nitric acid from atmospheric 
nitrogen bv the arc process; also from cyanamide 
and by the Kulhmann-Ostwald process. When the 
submarine menace was at its worst arrangements 
were made for erecting additional plants to produce 
500 tons of nitric acid and 150 tons of ammonium 
nitrate per dav. At the time of the armistice some 
of these factories had begun to manufacture and the 
others were nearly completed. In this branch of 
chemical industry the French got much ahead of 
us. and still remain far in advance. 

Both nations, France and England, may wll be 
proud of their achievements in chemical industry. 



Mu BlkViWUl 

In both countriei^ ^ America^ thi« indastxy 

reoeived a gTMt ttimulha during the wur, and ketf^r 
competiiioa muet now be expected fr<nn France and 
America, ae well «b from Germany. 

We need nuHre men like Hurter in our chemical 
industry. . He may well serve as a splendid ideal for 
aX of U 0 . It is earneetly to be desired that pnv 
feesora and manufacturers who got to know one 
anoUier better during the war — and others who are 
interested — ^will co-operate cordially in developing 
the best means of educating men who will be able to 
conduct our chemical industry in the most efficient 
and progressive manner, and thus enable all compe- 
tition to be met successfully. 

CHEMICAL ENGINEERING GROUP 

The first of a series of papers to be given in 
liondon was read by Prof. J. W. Hinchley in the 
Ch^nical Industry Club on November 10> Mr. 
J. Arthur Beavell, chairman of the Group, 
presiding. Prof. Hinchley dealt with The 
Dewatering of Peat by Pressure/* and showed 
that much more water could be removed from peat 
by hot pressing than by applying nearly double the 
pressure in the cold. Views were shown of presses 
invented by the author for carrying out the hot 
pressing of peat, the heating being effected by 
htowil^; steam through the peat whilst in the press. 
By this means the author has found it possible to 
obtain a peat which on leaving the press contains 
from 57 to 45 per cent, of water, according to the 
nature of the peat treated. A further redaction of 
moisture is obtained by placing this pressed peat 
in a tunnel which is heat^ by waste gases from ibe 
furnace of the boiler required to generate the steam 
used in the press. A careful estimate of the cost of 
the process was submitted in which it was shown that 
the amount of dried peat consumed in the boiler 
furnace to generate the steam required for pressing 
was 25 per cent, of the peat pressed, and that the 
cost of this method of pressing varied from ITs. 6d. 
per ton in the case of a one-press plant to slightly 
less than is. 6d. per ton in a ten-press plant, and 
that it would be possible to sell dried peat at the 
factory at 158, per ton. 

The paper was ftrflowed by a discussion opened 
by Dr. R. Lessing, who asked what material was 
used as the filtoring medium and if the chemical 
composition of the extruded water had been 
investigated. He also mentioned that some 
interesting work had recently been done in Norway 
on the composition of peat. Mr. P. Parrish 
inquired If the type of press described would be 
BuitaUe for pressing the very friable peat found at 
Morwell in Australia. Mr. G. Radcliffe mentioned 
the pres^ving properties of peat and gave some 
interesting details of work which he had carried 
out on Irish peat. The possibility of using this 
type of press to de-water sewage sludge was raised 
by another speaker, and Mr. A. J. Broughall asked 
if vacuum drying was applicable, and if any con- 
sidera^on had been given to the presence of air 
bubble on the edge of the cake, since these might 
retard the flow of water from the interior. The 
chairman mentmned the difficulty of obtaining 
equal pfemure all over the cake and stated a 
pr^ jM recantly been invented to orercome this 
dBiettlty, Mid that some remarkable reaults had 
bwaa ebt^ned. In his reply Prof. Hinchley Mid 

tiie question of securing a uniform pressure 


was worth cmaidertian^ ha had found a 
of 600 lb. per eq. in, to be the most eco^-'^ 
The sides of Ahe press consisted of tinned • 
gauae, which constituted the filtering surf 
Meet of his experiments had been made 
from a depth of 3 — 8 ft., and for several reason*^ 
was not desirable to utilise the lowest 
had not experimented with Morwell peat- 
did not think tiiat the appUcatimi of the 
would afford a solution of the pn^lem. 


MEETINGS OF OnrHER SOdEHES 
INSTITUTION OF RUBBER INDUSTRY 
A meeting was held on November 6 
Engineers' Club, London, at which Dr, H 
Stevens read a paper on Recent Developments 
the Plantation Industry." The author dealt vi 
the methods of tapping, collecting and standard 
ing the latex, preparing the rubber in aheet 
crepe form, drying, milling, poking and transpoi 
The basic modes of preparing rubber are esse 
tially the same as those adopted by the pioiic« 
20 years ago. It is now recognised that t’ 
severity of tapping affects the composition of ti 
latex, and the intensive system is being repho 
by tapping on alternate days or even or at h 
frequent intervals, e.g., every four months. Ut 
is now collected in glass, glazed earthenvare, 
aluminium cups, instead of in tin cups and cocon 
shells, and sodium sulphite (1 part to 600 or 10 
of latex) is added to prevent coagulation befo 
the latex is strained. Acetic acid is used 
coagulant, the latex having been previously bulb 
and dilut^ in large tanks (small pnns, if crej 
is to be made) in order to secure a product unifor 
in appearance and properties ; usually the latex 
diluted to a rubber content of to 2 lb. p 
gallon. The rubber content of the latex is deU 
mined in the following way : the specific gravitj 
ascertained by means of a special form of bydr 
meter, and the rubber-content is found by codsoI 
ing a graph showing the relation of the aver&j 
rubber-content of the latex to the specific grarit; 
inaccurate results are obtained, however, if tl 
latex shows any sign of pre-coagulation or thicks’ 
ing. Various improvements have been made inti 
houses used for smoking sheet rubber, mainly 
the direction of providing increased accessibiiit; 
continuous working, and reducing the time ' 
treatment. There has been no change ia « 
method of preparing blanket crepe, except that i 
Ceylon, hot-air or vacuum driers are 
employed, drying in ventilated sheds being usw' 
the Federated Malay States. For 
crepe, hot-air driers are now in use in the ii | 
States, as air-dried cr5pe is hard and canno 
milled readily into blanket crepe. Great 
taken to ensure that the rubber is 
packing, but sheet rubber often shows tr 
mould on arrival in Europe, owing to P ^ 
in the rubber of water-soluble organic 
particularly Lmethylinositol, which is g 

Most of the impurities found in rubwr w 
manufacturer are due solely to i 

during unpacking, sampling ^ 

rubber usually does not contain grit or ■ 
packed. 
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the ntTSiCiUr SOCIETY 

^ laee^g on Nowmber 9, a paper on 
, stroctine of the &ilphiir IKoxide Molecule ” 
*^bmitted by Prof. A. O. Bankine and Mr. C. J. 
... viecoeity data indicate that the actual 
oollieion area <rf the anlphnr dioxide molecule 
aq, cm. Modern atomic theory leads to 
he conclusion that, in combination, oxygen atoms 
imulate ”®®“ 0*®“* *“ shape, whilst 

' Iphur atoms simulate argon atoms. The ralues 
™ the mean collision areas of neon and argon are 
inown from viscosity data, and the distances 
between the centres of atoms in combination are 
known from the crystal measurements of W. L. 
Brsite. It is fl*®® possible to calculate the respec- 
tive values of the mean rxdlision area of the sulphur 
dioxide molecule, according as the molecular con- 
figuration is either 


m* 




or 0=S — O 


.the latter 


configuratioii being suggested by 
Langmuir. Such calculation decides deBnitely in 
favour of the 6rst structural formula, the respective 
calcdat^ values being sq. cm, and 

.approximately 1*08x10'** sq. cm. 

In a paper on ** The Thermal Effect of Vapours 
n Rubber,” Mr. A. S. Houghton described briefly 
iie heating effect produced when rubber is 
iiddenly plunged into the vapours of chloroform, 
enzene, toUuene, ether, water, and gases such as 
mmonia and carbon dioxide. It is probable that 
nly part of the heat evolved U due to condensation 
4 vapour on the rubber, the remainder originating 
n the formation of a compound or solid solution of 
I loose nature between the vapour and rubber, 

Mr. J. T. Bobin deecribed and demonstrated an 
ipparatus for determining the tensile strength of 
^as mantles. The method adopted is an application 
)f Archimedes’ principle, whereby owing to the 
^adual fall of level of water in a cylindrical tube 
in which a float is immersed, a gradually and con- 
^nuously increasing load is applied to the ** burnt> 
pff” fabric of the mantle under tept, until fracture 
bfthe mantle results. The value of the applied load 
it the motoent of fracture of the mantle is read on 
f scale approximately calibrated. 


THE CHEMICAL SOCIETY 

Prof. J. F, Thorpe presided at the ordinary 
^ientific meeting held in Burlington House, W., on 
^ovember 2. There was a very good attendance, 
a large number of papers was scheduled to be 
lead. These were: — 

solubility and volatility of the nitrobenralde- 
Wdes; N. V. Sidgwick and W. M. Dash; Investiga- 
"jong on the dependence of rotatory power <hi 
'' emical constitution. Part XIII. The spatial 
'^figuration of the unbraiK^ied aliphatic chain : 
H. Pickard, J, Kenyon, and H. Hunter; Investi- 
I ions on the dependence of rotatcMy power on 
constitution. Part XIV. The norm.*a 
K* A i^*-octanol; J- Kenyon and 

K Tftf Investigations on the dependence 

Bv power on chemiesd constitution. Part 

^nlxvT r. aliphatw others of d-meibyl- 

^^r^^***?!* A new ^ of Walden 

H. Phillips; InvesUgationa on the 


dependence of rotatory po#^ oa eheonical constitu* 
tion. Part XVII. The di-<f-^-oct^ esters oi the 
acids of the genera! formula (CH,)n(OOOH)a : 
L. Hall; Orientation of the 1:4- and l:5^imethyl- 
glyoxalines. Mode of fission of 5-ami noglyoxalines: 
P* L. Pyman; Bromo-derivatives of 2-methylglyoxa- 
Hne: L. Li^t and F. L. Pyman; 2:5 iminodihydro 
1:2:3 triazole. Part I, Oxistitution of Dimroth's 
5-anili(h3triazole : P. K. Dntt. 

The papers, each of which dealt with particular 
instances of more general investigatioiM, were pre- 
sented, respectively, by Dr. Sidgwick, Dr. Pickard, 
Mr. Phillips, Prof. Pyman, and Mr. P. K. Dutt. 
An informal meeting was held on Thursday, Novem- 
ber 16. 


BRITISH ASSOCIATION OF CHEMISTS 

"nie fifth annual meeting was held on October 28, 
Mr. W. E. Kay presiding in the absence, throu^ 
illness, of the president, Prof. J. W. Hinchley. 

The annual report of the Council refers to a 
decrease in membership ; there are now 1095 
members, compared with a nominal roll <rf 
1344 at the commencement of the year. The 
adverse balance of £43 on the year’s working 
wotdd have been larger but for the response to 
the Council’s appeal for supplementary donations. 
Accordingly, after considerable discussion, a resiJn- 
iion was carried at the annual meeting to raise the 
subscription to dOs. The report refers to the effect 
of the continued depression in trade on the activitiee 
of the Association, and particularly on the work of 
the Appointments Bureau. Nevertheless, the 
Council has been able to institute an Unemployment 
Benefit Fund, subscription to which is obligatory on 
all members holding salaried appointments. The 
Legal Aid Fund continues to help members in 
regard to service agreements, etc., and in securing 
rebate from income-tax for professional expenses. 
Negotiations have been carried on with the National 
Union of Scientific Workers with a view to closer 
co-operation or amalgamation, and two joint 
council meetings have been held for the discussion of 
common policy and activities. The Council has 
also considered the question of terminating the “B” 
qualification for membership of the Association, 
legal redefinition of the term “ chemist ” and 
other matters affecting the status and professional 
efficiency of the chemist. The Association is 
register^ under the Trade Union Acts and mem- 
bership is open to both employers and employees. 

Speaking at the annual dinner, Dr. H. Levinstein, 
the new president, said that, with adequate organi- 
sation, the Association could be made to indude 
practically all the chemists in the country, as did 
the Institute of Chemistry, whose functions w^ 
c<Mnpleinentary to those of the Association. xne 
chief, but a very great, difference between an 
ordinary trade union and a trade union of chemiata 
was that the employers of chemists were just as 
interested in raising the status of chemistry as the 
chemist himself. Gollective bargaining to secure 
minimum fees or salaries was, he behevd, a retro- 
gression rather than an advance, but such questi^a 
as the stabilisation of remuneration and rewa^ 
for patents oouW readily be discussed ^th a b^y 
of employers like tho Association of British Cflieiiiim 
Manufacturere, and educational matters witt 
univemity authorities. Dr. E. F. Armatrong »k» 
spoke. 
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NEWS AND NOTES 

BRITISH INDIA 


TaU OU MUU 

The Timee Trade Supplement for November 11, 
1922, publishes an abstract from the report lb® 
Tata Oil Co., which shows that for the fiftron 
months ended March 31, 1922, a loss of Bs. 14 lahks 
was incurred. A report issued by the company m 
1921 disclosed a loss of Ra. 20 lahks. The directors 
put forward several reasons for these heavy lo^s, 
including the collapse of the overseas markets sinTO 
the mill started work, making it impossible to 
operate either continuously or at full capacity ; the 
heavy fall in the price of coconut oil from £121 m 
1920 to £37 in August, 1922 ; and particularly , the 
heavy duties which America has imposed against 
all foreign oils in favour of similar oils from ite 
own colonies ” — presumably the Philippines f®*' 
was hoped to dispose of much of the output of the 

mills in America. ..it 

The position in which this company finds itaelt, 
after less than two years of actual operation, stands 
out in vivid contrast to the situation in India 
during the amazing boom period of 1919-1920. In 
Bombay particularly, the name “ Tata ” ^ the 
head of a new company-prospectus was sufficient 
in the eyes of the Indian speculator to render 
ordinary shares — perhaps not unjurtifiably 

equivalent to gilt-edged securities. In the spring 
of 1920, before the oil mills had produced a single 
ounce of coconut oil, the original Rs. 100 shares of 
the company stood at Re. 600, and probably no othw 
newly-founded Indian industrial concern attracted 
so much interest or was launched with greater 
confidence in its future. • i. m * 

The policy underlying the formation of the lata 
Oil Mills Company is characteristic of the Tata 
group of capitalists, namely, to develop manufac- 
tures as far as possible in India itself instead of 
acting merely as trading concerns engaged in toe 
collection and export of raw material. The 
Malabar Coast region, which is one of tlm finest 
coconut-producing areas in the world, offered a 
particularly attractive field for new enterprise. 
Before the war the whole output of copra, apart 
from the relatively small proportion consurorf 
locally, was exported, chiefly to Europe, in 1914 
about 38,000 tons was shipped, and of this amount 
75 per cent, was taken by Germany. The only 
crushing plant in the Malabar country consisted 
of the primitive native chuck-mills and a few small 
steam-driven mills constructed on the same 

principle. „ , , ., 1 . 

The Tata Mill was erected at Enakulam, on too 
Cochin Greek, a particularly advantageous site, 
since it lies in direct communication with the 
sea and with the long line of backwaters which 
stretch north and south throughout the coconut 
area and afford very cheap means of transport for 
copra and other coconut products. The Govern- 
ment intends to construct a harbour at Cochin 
which will allow the products of the Mill to be 
loaded directly on to the ship; at present the 
Malabar coast possesses no harbour, and the cost 
of intennediate transport is a considerable disad- 
vantage for traders in that region. Ena^lam is 
also connected by rail with all parts of India. 

The mill was equipped entirely with Americ^ 
plant and was erected under the supervision of 


American engineers whojiad had experience i® ti 
Philippines, where the copra-crushing industry te 
been developed with maxked success. The capacj,, 
of the factory is about 100 tons of copra pet 
The present writer, in the course of a visit to li 
Malabar coast during 1920, was particularly sw 
hv the interest shown in the new enterprise 
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by the interest shown in the new enterprise on tu 
part of the native population, which certaitL 
looked forward to an era of prosperity as a resnft 
of this development of an industry on which it 
depends almost entirely for a livelihood. 

In view of the resources of Malabar in 
coconut products, the unique comhinatioa gf 
advantages which the situation of the mill afioji, 
and the fact that the company is controlled by , 
group of men who have shown remarkable busiaea 
acumen and foresight hitherto, it is difficult tg 
believe that the present unfavourable position gf 
the company can be other than temporary. 

Crop Forecasts. 

Groundnuts and Sesamum ,- — Reports received 
from provinces comprising 99 per cent, of the atgg 
under groundnuts in British India indicate that Uie 
acreage under the crop hae increased by 24 perreat. 
to 1,846,000 acrea (first forecast). The second fore 
cast of the sesamum crop sown in provinces gga 
taining 99^6 per cent, of the total area under tin 
crop (including Burma, but excluding the “ mired' 
crop in the United Provincee and the late crop ii 
Bengal and Madras) gives toe area sown asS,4S2,(l(l 
acres; excluding Burma, the estimated area i 
2,595,000 acres, or 4 per cent, below the correspond 
ing estimate of last year. The present conditia 
and proepecte of the sesamum crop are reported t 
be good. 

Sugar-cane.— Tiie second forecast of the ate 
under sugar-cane estimates the acreage under tb 
crop at 2,460,000, a decrease of 1 per cent, cm 
pared with toe estimate at the same time last yea 
end an increase of 3 per cent, over the final eetimat 
of last year. In general toe condition of the era 
is good. The forecast relates to provincee conta 
ing 99 per cent, of the total arcs under sircar 
in British India.— (/nd. Tr. J., Nov. 2, 1822.) 

AUSTRAUA 
Bect-Sngsr In Victoria 

During 1921-22 the State hcet-sugar factory 
Maffra, Gippsland, treated 16,578 tons of suga'- 
from 1500 acres, and produced 1872 1. of . 
average sugar content was 11'3 per cent., an 
of beet yielded 1 ton of sugar, as , 

9-746 t. in 1918-19 and 12-348 t. m 191W1. ' 
each ton of clean beet 458. wa« paid, an a 
ing for interest and depreciation the 7?®” . 
showed a profit of £9920. Now machinery 
installed in the factory which will ^ jki, 
its capacity and ensure more econon 
It is anticipated that the beet crop 


doubled, especially as the of ' 

irrigation renders the growers md p , 
rainfall to a large extent. Compared witn 
sumptiOT of sugar in Vtctoria^appr 
76,000 t. — toe output of the factory is , 

industry offers prospects of of 

of production is about the same ;„proriii! 
and the sugar content is gradually in>P 
(Ind. Auttr., Aug. 81, 1922.) 
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FRANCS 

tte Sevue Scientifique 
^^^tober 28, Professors B^hal, Haller and 
for . j’jjg present position of the French 

industry, and especially the organic- 

crisis Chemical manufacture m France, 

L 'Jvnlarly that of organic products, is declining 
^ to the pre-war level owing to the severe 

Mmpetitioa made possible by the depre- 
'• in value of the mark. For this reason the 
i'fforence between German and French cost prices 
r^sreat that many French factories are con- 
Iwating closure unless assistance is obtained, 
i^rt from the advantage due to depreciated cur- 
Tcv production costs are lower in Germany 
Lause almost all the raw materials of chemical 
Pastry are produced locally, and the factories 
tside the war-*oiie are of recent date and magnifi- 
Qtlv equipped. In France, however, labour and 
w materials cost ten times as much ; in certain 
eas the plant has been destroyed or damaged, 

,d the remainder has to be brought up to date, 
le French industry is protected by a heavy tariff 
all but this can be evaded either by false 
Klarations of origin or by having the material 
ansformed in a foreign country before it is im- 
orted into France. This state of affairs appears 
11 the more deplorable in view of the great strides 
lade by France during the war to become self- 
opporring in respect of supplies of organic 
hemicals. At present France can not only meet 
he liome demand for pharmaceutical and photo- 
haphic chemicals, and synthetic perfumes, but is 
boducing 85 per cent, of the requirements in dyes 
nd intermediates. In addition, well-equipped 
fcsearch laboratories have been established, and the 
burses in the various schools of chemistry have 
^0 attended by large numbers of students, but, 
ahappily, these cannot find employment, and 
leir distress does not encourage others to follow 
^ profession. Hie authors appeal to the Govern- 
snt to act before it is too late by initiating a 
net control over imports of organic chemicals. 

(ley emphasise the commanding position held by 
emical industry in the life of ©very nation, and 
lint out the grave error committed in certain 
larters of seeking a temporary advantage by 
sding with Germany, instead of supporting the 
pioual industry. 

A proposal has been made to establish a Cellulose 
Kearch Institute, comprising an intelligence 
lartment, provided with all the relevant litera- 
‘c, and five research laboratories for investi- 
hag the preparation of cellulose, bleaching and 
sing cellulose and artificial silk, production of 
uficial silk for preparing nitrocellulose, cellulose 
itates and formates, aeroplane dope,” and the 
1 for research on the manufacture of celluloid, 
bb an institute would be of value to the French 
bmes, as great interest is now being taken in 
using “alfa” from North Africa and similar 
'Uial products. 

fctalluriiv.—Production remains good in the 
jnns mining areas, except near the Pyrenees. 
Normandy and Anjou, manufacturers are find- 
uew markets in En^and and Germany, and 
ortant contracts are being considered. Home 
temption is progressing, and if supplies of 
■“an coke were steadier, more blast furnaces 


could be blown in. Generally, the metallurgieal 
situation remains unaltered, but with a slight 
tendency to diminished consumption. 

An important meeting has been held by the 
Con$eil Superie-ur recently formed to co-ordinate 
all railway transport, and the question of revising 
railway rates was discussed. A reduction of these 
rates is held to be long overdue. At present most 
of the metallurgical firms near the eastern frontier 
find it cheaper to export their products via 
Holland and Belgium. Hwently a railway company 
had a consignment of rails made in Belgium shipped 
to an Atlantic port, rather than transport it by 
land over the French Eastern Bailway. 


UNITED STATES 
” iournal of Physical Chemistry ” 

As previously announced, the above-named journal 
is to be published under the joint auspices of the 
American Chemical Society, the Chemical Society 
of London, and the Faraday Society, and the follow- 
ing chemists have now been appointed to the 
editorial board: — Professors T. M. Lowry, J. W. 
AfcBain, and J. C. Philip (Chemical Society of 
London); Prof. F. G. Donnan (Faraday Society); 
Dr. A. L. Day, Prof. G. A. Hulett, Dr. Irving 
Langmuir, and Prof. W. Lash Miller (American 
Chemical Society). The hoard will shortly elect an 
editor-in-chief. 

The Perkin Medal, 1923 

Dr. 51. C. AVhitaker, the next recipient of 
the Perkin Medal fef. p. 612 b of this issue) was 
chairman of the New York Section of this Society 
in 1922, and president of the American Institute of 
Chemical Engineers from 1914 to 1916, In 1914 he 
organised the Department of Chemical Engineering 
at Columbia University and became its head. 
During his management of the Welsbach Company’s 
facterv, from 1903 to 1910, the output of the plant 
was more than doubled and the cost reduced by 
more than one-haif. In 1916 Dr. fVhitaker became 
manager, and in 1917 president, of the Cnrtis Bay 
Chemical Co., now the U.S. Industrial Ciemical 
Co., which at that time made only acetone; now 
it is the largest producer in the Ignited States of 
alcohol motor fuel, absolute alcohol, normal and 
irto-propvl alcohob, isobutyl alcohol, diethyl 
phthalate and many other fine chemicals. Eight 
of this companv’s products are made by new pr^ 
cesses which have been worked out and put into 
operation under Dr. Mdiitaker’s direction. 

Chemists In American Public Life 

A survey was recently made of the part that 
chemists play in the public life of their ^mmumties 
in America. On the whole it showed a general 
tendency among chemists to take interest only in 
s^Xaffairs as ^ncern their periam.-il welfare, and 
that few chemists are office holders. In one w^^te™ 
eitv Tacoma, Wash., a chemical club ® 

committee to coHiperate in civic affairs; but there 
is one city in Michigan the seat of “ '“''8® 
iudiisttv that is a truly chemical city. Only Utty 

five out of 1f“?^is“pro‘poXn ■ To 

Chamber of Commerce; and sixteen in the Kvwa 
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Club, a “ better community ” organieatkm. There 
is one re^. chemist in tbe TTnited States Senate, 
vis.. Dr. Edwin F. l«dd, the' innior senator from 
North Dakota. He has been active in the chemical 
laboratory for thirty-six years and as chief chemist 
of North Dakota for twenty years he waged a 
winning h|^t for pure foods and materials. During 
this work of law enforcement he learned the ways 
of legislation and legislatures. He is particularly 
interested in urging in the Senate such measures 
as those providing for the adoption of the metric 
system, the compulsory working of patents, and 
the setting up of purity standards for paints. 

Storage of Porttaad Cement 

The D.S. Bureau of Hines, in studying the 
storage and transportation of Portland cement, has 
found that, owing to the smaller area exposed, the 
cement stored in bulk deteriorates less than when 
stored in hags, hydration taking place only on the 
exposed surface. Cement transported in bulk must 
be shipped in a tightly closed car, and must be 
protected from moisture during loading, shipping, 
and unloading. This method of transport dispenses 
with the use of the costly bags and permits a saving 
in freight rates in the United States. 

GassUoc Ceotamytiaa by Malar Cars 

In the October issue of the Journal of Industrial 
and Engineering Chemhiry, Prof. 6. G. Brown, of 
the University of Michigan, asks: “ Can we afford 
the Ford? ” He declares that his researches have 
shown that the Ford automobile touring car, driven 
under average conditions, runs not more than 17*6 
miles per gallon of gasoline and that it should give 
24 miles per gallon. One cause for this inefficiency 
is the present carburetting system, which can be so 
improved that the average Ford car will give 25 
miles per gallon and operate as economically as 
more expensive cars. Of the 11 million motor 
vehicles in the United States about 6 million are 
Fords, which, it is estimated, consume one-fourth 
of the total gasoline production of the country. If 
a chemically controlled carburettor, such as that 
designed by Prof. Brown, were us^, 400 million 
galls, of gasoline, worth $100,000,000, would be 
saved annually, Mr. Ford could buy a Muscle 
Bhoals every 18 days with the savings made by 
improving the carburetting system on his cars. 

CANADA 

PMp ani Paper 

President Dodge, of the International Paper Co. 
of America, stated recently that many of tbe 
company's mills in the United States would 
eventually be converted into power plants. This 
statement may be regarded as a forecast of the 
possible disappearance of the U.8. newsprint manu- 
facturing industry in the face of Canadian compe- 
tition, assisted by the continued rapid depletion of 
pulpwood supplies in the Eastern United States. 
The total production of newsprint in the States 
during 1920 was 1,611,000 tons, whilst 15 mills in 
Canada have a present capacity of over one million 
tons. The development of the pulp and paper 
industry in Cana^ is exceedingly interesting. 
In 1801 the exports were valued at #120, and in 
1921 at $163,655,344. During the last decade the 
increase in value of exports has been very marked : 
in 1912, #8,980,184; 1915, #27,107,697; 1920, 
#104AK,388. 


Fatralsnm 

The tar sands of Alberta are occupying bhu* 
attention, but it is quite clrar that many of ^ 
proposed methods of utilisation are not eeono:^ 
The latest method is one developed by the rcsesrl 
department of the University of Alberta. The 
account of the process, which is all the intomatiin, 
available at present, is not sufi&iently eiplicij u 
justify the expression of any opinion regarding it, 
practicability. 

The chief interest in petroleum development in 
Canada is now concentrated in the Swoetgra® 
District of Southern Alberta, where, owing to tbe 
strikes across the line in Montana, many wells are 
being drilled. Coutts, a small town south oi 
Lethbridge, is the centre. Many prospectors from 
Texas, 'Wyoming, Louisiana, California and other 
parts of the States are operating in this district 
hut the latest arrivals include representatirm J 
British financial interests. Many wells are bemg 
sunk ; the deepest is down 2100 ft., but oil is njj 
expected above 2500 ft. The Imperial Oil Co., 
Ltd., is drilling six wells in Alberta, but, so for, so 
useful discovery has been made. The well at Ponte 
Coupe is down 2612 ft., and there is a flow ol 
10 million ch. ft, of gas a day. The Fabyan well, st 
2600 ft., has also a strong flow of gas. The otheis 
are barren of results. Drilling is being continaJ 
in the Fort Norman district, on the Mackenii* 
River. 


RUSSIA 

Pkarmaccutkal Cbcmlcab 

In June, 1922, eight factories were producing 
pharmaceutical chemicals, and the intended oulpnt 
was realised. The output included 826 ewt, oi 
medicinal preparations, 514 ewt. of disiniectnntt, 
185 ewt. of soap, and 391 ewt. of various prepsro- 
tions. Production, especially that of ether, ismucli 
hindered by the duty levied on alcohol. 


MetalUlcrMU Mlalafl lu \m 

Ore-mining in Russia is in a hid condition. 
Even in the Krivoy-Rog, formerly the greatest ore- 
producing region, only three mines are working, 
with a monthly output of 11,700 long tons, which is 
a poor figure compared with pre-war production. 
Stocks in hand amount to 1,354,000 tons, largeh 
remaining from pre-DoIshevist days. Althonp 
production was continued during the first yean ® 
Soviet rule in the Tula and Kaluga district, it » 
stopped last winter and only just recently 
steps been taken with a view to resumption. * 
production nchieved has not been iarge, as 
district, like that of Krivoy and also Lipetsk, » 
a state of “ technical conservation,” 
Bolshevist euphemism for a state of decay. 1“ 
Oka district only the Tiachinsk mines are a > 
the May production being 161 tons. . 

Production is better in the Ural j d 

the Tinchinsk mines have a monthl,v »" P 
3809 tons, which is 12 per cent, more ^ 
estimate. The Bakalsk mines hat® ^ 

largest output with 1878 tons, or 7S pef 
that anticipated. , «« 

The Nikopol manganese mines prod^.^^ 
2323 tons of ore, t.s., 57 per cent, of t p 
amount. Stocks of manganese ores 
187,000 tons. Copper-mining has lis 

at a standstill since 1918, and only t 
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Ifnrte been made to iwir# it; daring thu year the 
"Unction has been 2705 tons. The most impor- 
* rinc and lead mihsa are at Alagir, in the 
^icasns, where in 1930 and 1931 about 600 tons 
f lead and 300 tons of sine were produced. The 
'beriaii e'“® works are not yet com- 

! ^ The winning of asbestos has been carried 
^ by the reoeiitly formed trust, “ Ural Asbestos.” 
'his year’s production amounts to 1496 tons, and 
toeks in hand to 16,000 tons.— (Praiedo [l/osrote], 
fo. 184 , 1922 .) 

GERMANY 


. Reparation ” Dyestatis 

The dyestuffs delivered by Germany under the 
Treaty of Versailles up to May 1, 1921, were valued 
it 32 476,000 gold marks and from that date to 
Itine #), 1922, at 10,708,000 gold marks. Deliveries 
rere distributed as follows : — 


Belgium . 
Britlab Empire 
France . . 
Greece , . 
luly . . 

Japan . . 
Yugioalavia 


Kny 1 . mi— 
To Vny 1, mi Jnae SO, 19S2 
lOOO'f ol gcM marlu 


2,649 


8,221 


8,4M 


1,606 


9,251 


2,006 


_ 


106 


0,121 


8,580 


2,6S0 


— 


2S 


— 



Per cent. o( 
total 
US 
236 
2&0 
05 
24 0 
6-1 
O-l 


In addition to the above deliveries, dyestuffs 
ralued at 4 million gold marks were sold to the 
Textile Alliance of the United States through the 
Reparation Commission, which also re-sold dyestuffs 
v.ilued at 3 million gold marks to German buyers.— 
(U.S. Com. Hep., Oct. 23, 1922.) 


Denatured Spirit ter Mediciaal Use 

In reply to a petition, presented by representa- 
tives of the hospitals, for a reduction in the price 
of spirit, the Prussian Ministry of Welfare (I oflrs- 
vooUfahH) stated that the price for use in public 
hospitals would be reduced by means of a yearly 
grant not exceeding 40 million marks from the 
alcohol-monopoly tax, but that the mode of dis- 
tributing the grant had not been decided. For 
many purposes, such as disinfecting and dressings, 
hospitals could economise by substituting a suitably 
denatured spirit for pure spirit. It was proposed 
to make available a cheap spirit denatured with 
diethyl phthalate, which poaaessed such a bitter 
^ste that it could not be taken internally, although 
it could be used safely for disinfecting the skin and 
ia preparing alcoholic medicaments for external 
appUcation..^Ch«m. Ind., Sept. 36, 1922.) 


Acsttc Acid and IndwMal Akehal 

Official statistics record that in 1930 acetic acid 
was manufactured in twenty factories, of which 
eleyeu utilised acetate of lime as raw material, 
five calcium carbide, one pyroligneous acid, and 
three various other raw materials. Industrial 
alcohol was made in only four factories, the output 
cl 668 metric tons comparing with 8 t. from five 
fwtories in 1919 and 109-7 t. from eight factories in 
1314. The great increase in 1930 was due to the 
renewal of demand from industries using alcohol 
’V”®® P''®*^’i®kion had been restricted during and 
the war. The industrial use of undenatured 
***• greatly increased; figures of 
Pwuction have not yet been issued. Prices of 
re acid rose from 90 to 106 marks per quintal for 
to eOO— 1800 mk. per 
(CAm« P**' •cM in IWO. — 


The PradKtiM al Qas and Crade Tor tram Lignite 

In No. 243 of the ” Forschungsarbeiten anf dem 
Gcbiete dee Ingenienrwesens,” Hilliger and Wurm 
record the results of a numter of tests carried out 
to discover an economical process for the produc- 
tion of gas and tar from lignite. The reeults show 
that in the present position of the distillation pro- 
cess and with the present price-ratio for lignite and 
lignite tar, direct distillation affords an economical 
method of utilising lignite. 

Cement from Btest-Innuce Slags 
Unsuccessful attempts to convert acid blast- 
furnace slags into cement by fusing them with lime 
have been made for some time past. The in- 
creasing scarcity of building materials and the 
production of very large quantities of the slag have 
once again turned the attention of chemists to 
the problem of its utilisation, and two processes 
have been developed which have given promising 
results. Wennerstrom’s method consists in heating 
by electrical means the slag with lime in a graphite- 
lined circular furnace, whereas R. Griin first con- 
verts the slag into a basic compound by adding 
alumina to the charge either before, or simnl- 
taneously with, the lime. The alumina reduces the 
melting point of the mixture and enables it to take 
up more lime. The resulting product when finely 
ground with clinker makes a good cement. 

GENERAL 

The British Empire Exbibitioa, 1924 

Active preparations are being made for this 
Exhibition, which will be held in Wembley Park, 
London, from April to October, 1924. As the title 
implies, the function of the Exhibition will be to 
bring together all parts of the Empire: to bring 
markets to producers, and goods to buyers. The 
whole Empire will be represented at Wembley, and 
the space already booked by Greater Britain is 
nearly seven times that which it occupied at the 
exhibition held in the White City in 1908. Wembley 
Park, it may be remarked, is within 10 minutes 
ride by railway from Baker Street and Marylebone, 
and there are 126 railway stations within the 
London area from which the Exhibition may be 
reached in an average time of 18 minutes. Exhibits 
will be arranged in 10 sections, 45 groups, and 150 
classes. All raw materials and manufactured good,s 
to be shown must have been produced within the 
Empire, and applications for floor space must be 
in the hands of the General Manager (16, Hobart 
Place, London, S.W. 1) by December 30, 1922. The 
chemical exhibits will be displayed in Section E, 
Manufactures : Group XXVI, Chemical Industries, 
Dyestuffs and Perfumery; other materials of 
interest to chemists will be shown in .the same 
section under Group XXIII, Metal Industries ; 
Group XXIV, Textiles; Group XXIX, Miscel- 
laneous Industries (including pottery and glass, 
oilseed products, and rubber). Plant and apparatus 
used in the chemical industry will be shown in 
Section D, Machinery and Implements, Group XX. 
The organisation of the sections covering chemistry, 
pure and applied, has been entrusted to the Asso- 
ciation of British Chemical Manufacturers, with 
which the Society of Chemical Industry is co- 
operating actively. Members of the ^iety are 
invited to visit Wembley Park to insp^ the 
grounds and the buildings in course of but 

for this purpose they must first obtain tickets from 
the General Secretary at Central House. 



SISb 


RETVIBW 


m«'.30,lUs 


reRSONAUA 


REPORTS 


Sir Robert Robertson has been dected president 
of the Faraday Society. 

Mr. D..H. Peacock has been appointed professor 
of chemistry in the University of Rangoon. 

l>r. F. Gianformaggio has been appointed pro> 
fessor of chemistry in the Technical Institute, 
Syracuse. 

Dr. P. Fischer has succeeded Dr. Agde in the 
chair of chemical technology in the Polytechnic at 
Cbthen, Germany. 

The Perkin Medal of the American Section of this 
Society has been awarded to Mr. Milton G. 
Whitaker, vice-president and manager of the U.S. 
Industrial Alcohol Co., and will be presented to him 
on January 12, 1923. 

Prof. M. Bodenstein has been invited to accept the 
chair of physical chemistry in the University of 
Berlin, held formerly by Prof. W. Nernst, who is 
now president of the Pbysikalisch-Teohnisch Reiohs- 
anstalt and honorary professor in the University. 

Mr. W. B. Wiegand, M.A., of Montreal, chair- 
man of the Rubber Division of the American 
Chemical Society, has been appointed general 
manager of Ames-Holden-McCready, Ltd., large 
manufacturers of tyres and other rubber goo(U. 

Prof. G. T. Morgan, professor of chemistry in the 
University of Birmingham, has been awarded the 
Research Medal of the Dyers’ Company for his paper 
on “ The Co-ordination Theory of Valency iu rela- 
tion to Adjective Dyeing,” which was read last year 
before the Society of Dyers and Colourists. 

The honours bestowed on the occasion of the 
resignation of the Ministry include a viscounty to 
Lord Leverhulme, for public services, and a 
baronetcy to Alderman Max Muspratt, chairman 
of the United Alkali Co., Lord Mayor of Liverpool, 
1916-17, who rendered great service during war in 
trench warfare. 

The following were among those elected members 
of the House of Commons at the General Electioii, 
held on November 15 — 16: — Major W. A. Bowdler, 
of Church, Accrington (Holderness, Yorks, East 
Riding) ; Dr. G. C. Clayton, a director of the United 
Alkali Co. (Widnes) ; Mr. C. S. Garland (South 
Islington) ; and Sir Alfred Mond (Swansea AVest). 
The unsuccessful candidates included: — Sir John 
Brunner, Bt. ; Major A. G. Church (secretary. 
National Unicm of ^ientific Workers) \ Sir W'illiam 
Pearce; and the Rt. Hon. J. W. Wilson. Mr. 
W. J. U. Wooloock, general manager of the Associa- 
tion of British Chemical Manufacturers, and Col. 
Sir Edward Brotherton did not seek re-election. 


We regret to note the death, on November 26, 
of Mr. Harry J. Powell, late of the Whitefriars 
Glass Works, in his 70th. year. 

Dr. H. Larouebe, director of the Civic Laboratory 
and assistant professor of chemistry in the Uni- 
versity of Montreal, died suddenly on August 16, 
aged 33 years. 

The death is reported of L. Tschugaeff, professor 
of inorganic chemistry in the University of 
Petrograd, from typhus fever, at the age of 50 
years. Hie deceased is, perhaps, best known for his 
discovery ai the method of determining nickel with 
dimeikiiglyoxime. 




RsroBTa on Cenohona Baux 

Reports of the Indian Trade Inquiry 
/nstitute. Pp. 69. London: John 
1922. Price 4s. net. 


Oinch<Mia was introduced into tropical Brjfk 
poeeesaions about 1860, and within twenty-five v 
Ceylon became the chief source of supply of tL 
bark, yet at the present time Java produ^ 
annually about 23 million lb. of bark, or alxw 
90 per cent, of the world’s supply, whilst the or 
duction in India is only about 2 million lb. U 
4b. in 1899 — 1900) and that of other countries alv\!< 
400,000 lb. Although “ druggists' bark ” ig * 
ported from India, most of the Indian-groan hark 
is worked up for quinine factories ; further, as sj 
of the quinine produced is used in India and boH 
bark and quinine are imported, India cannot be 
regarded as an immediate source of exports of 
cinchona bark for quinine manufacture. In fact to 
quote the words of the report, The most striking 
feature of the trade in cinchona bark is therefort 
the virtual monopoly held by Java; a monopoly 
which, moreover, has been secured at the expetsj 
of Oylon and India, and which makes the British 
Empire ultimately dependent on a foreign conntiy 
for the raw material from which the essential drug 
quinine is made.” 

This position is obviously serious, especially when 
the hazards of war are taken into account, andvb^ 
it is realised that the Empire requires an annaal 
supply of about 8 miNion os. of quinine, equiTalent 
to ab^i 81 million lb. of bark of aver^ige Jan 
quality. 

The position is complicated further by varioia 
agreements mode between Java planters and inana- 
facturore of quinine; although full details of these 
arrangements have, apparently, never been nude 
public, the present agreement — which remaias ia 
force until July, 1923^ — affects only quinine manu- 
facturers in Java and Holland who have agreed to 
take bark equivalent to 575,000 kg. of quimns 
sulphate anuuaHy, which was the quantity allocated 
under an earlier agreement to quinine maoufac- 
turers throughout the world. Whether quinine 
manufacturers in other countries will be able to 
obtain supplies of bark is uncertain, though it » 
stated that the single quinine factory in tto 
country has been partially safeguarded by an 
arrangement made, it is understood, at the sugg^ 
lion of H.M. Government,” under which suppli* 
will be obtained during the next ten years from 
British-owned plantations in Java which are no* 
now parties to the contract, and whiclt ha^e ^ 
estinvated output of about 9 per cent, of the to 
for Java. Certain Dutch plantations in 
also said to be standing out of the contract and 
have arranged to supply bark to Jni)an, ’ ® 
quinine manufacture was started after the ^ 
mencement of the war. According to ' 

Gage, I.MiJ. (Kept. Extension Cinchomi Cult^^.^ 
India), large extension of cinchona in the af 
India where it is already grown is not po&si 
other areas are suitable, e.*?., in Nt^thern ' 
Burma. In British Malaya also it see™ 
cinchona might be grown successfully, ^ ^ 
on 20 acres planted with 
C. Ledgeriana at Gnnong Angsi, 
in 1914 were making excellent growth t 
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. The qaeitiwof ;«t*fc*IIWng plantations k 
l^ine considered by the P.M.S. Ctovernment, and 
^Ms of *’®®” reeerved pending 

* on a number of samples of bark from St. 

Helena the Cameroons, and the Tanganyika 
Territory, examined at the Imperial Institute and 
iibmitted to brokers and to manufacturers of 
Linine, show that bark of good quality may bo 
^reduced, but it is doubtful if these countries will 
*’• jd commercial supplies of bark in the near future. 
^ The Jaran monopoly of cinchona bark is evidently 
,ery important to other nations, and it is said that 
luinine manufacturers in the Allied countries and 
!he United States have formed an Association to 
ratch the position and safeguard their interests, 
ind that a special American mission has investigated 
he possibilities of Colombia as a source of supply, 
bcperimental plantation of cinchona in Japan and 
;he Philippines is said to have been undertaken 
Ind arrangements made for quinine manufacture in 
Brazil and Peru from locally grown hark. 

Provided that supplies of bark can be assured, 
;he manufacture of quinine does not appear to 
)ffer difficulties, as the Government factories in 
India seem to have been financially successful, and 
1 second factory which existed formerly in the 
CTnited Kingdom was so successful — especially in the 
Ittinine export trade — that it was taken over by 
German manufacturers and subsequently dosed. 

In 1916 the Bandoeng factory in Java treated 
about one-fifth of the output of bark and for many 
fears has been most successful. The exports of 
quinine sulphate from Java rose from 2,556,887 oz., 
ralued at £120,845, in 1913, to 4,572,128 oz., worth 
£546,621, in 1917. 

.\ppended to the report are useful statistics of 
pro<Iuction of, and trade in, bark and quinine 
u the chief producing and consuming countries. 


pETOBT ON THE ECONOMIC AND COMMERCIAL SlTTA- 

TioN OF Austria, to Jclt, 1922. By 0. S. 
Phillpotts, S.M. Commercial Secretary, 
Vienna. Department of Overseas Trade. Pp. 
67. B.M. Stationery Office, 1922. Price If. 6d. 
The economic plight of Austria is too well known 
|o need description. Failure to restore agricultural 
roduction has proved most serious ; the country is 
inable to buy food from abroad, and fertilisers 

E sunot bo imported because farmers have to sell 
eir products at less than world prices. 

In 1921 production of iron ore improved by 
^ 679, -536 t., and that of pig iron by 
6,274 t. to 214,322; the figures for the first 
latter of 1^2 are 216,868 t. and 60,071 t., rcspec- 
LVely; supplies of coke were obtained from Czecho- 
ivakia and England, but lack of labour limited 
e output. The output of coal was 2,607,000 t. 
‘ importations from Upper Silesia, Czecho- 
Poland amounted to 5,928,000 t. 
t ru (120,000 t.) was mined, 

production of salt was only 78,100 t. 
t. m 1913), owing to the cost of coal for 
brine. Development of the avail- 
been slow, but 24 works with 
m 99,400 h.-p. were under construc- 

ice Mr other sohraes have been started 
ludustries working for exportation 
ry busy during the second half of 1921, but 


trade fell off greatly when Uie value <rf the krone 
^sed to fall and severe German competition 
became possible owing to the depredation of tile 
mark. Although the effect of this slump has been 
partly overcome, the outlook is unfavourable on 
account of the shortage of working capital, the 
fiuctuating exchange, foreign (chiefly German) com- 
petition, prohibitive tariffs in adjacent countries, 
high wages, and labour troubles. 

The total weight of exports in 1921 was 
1,477,402 t. and of imports 8,175,736 t., leaving an 
unfavourable trade balance of 6,698,334 t., corn- 
par^ with 4,744,000 t. in 1920. The value of the 
foreign trade is not known exactly, but it is esti- 
mated that the exports and imports in 1921 were 
worth £35,000,000 and £62,8(X),(XX), respectively. 
The share of the United Kingdom in the import and 
export trade is still very small, under 1 per cent, 
of the total quantity ; skins, fatty oils, coal, wolfram 
ore, china clay, rubber, tin, caustic soda, varnish 
and colours were imported from this .country in 
greater quantity. Importations of copra, fats, 
photographic plates, pig iron, fcrro.silicon, etc. and 
chemicals declined. Among the exports of chemical 
interest sent to the United Kingdom were mag- 
nesite, talc, wood pulp, cement, glassware, and 
calcium carbide. 


Report on the Economic and Industrial Con- 
ditions in the Sebb-Ceoat-Slovene Kingdom, 
Dated M.st, 1922. By Capt. E. M. H.sbvet, 
H.M. Commercial Secretary, Belgrade. De- 
partment of Overseas Trade. Pp, 31. H.M, 
Stationery Office, 1922. Price 1«. 

At the beginning of 1921 conditions in Yugo- 
slavia were promising, hut later in the year, when 
control over the exchange was removed, the 
currency depreciated rapidly; this, combined with 
the inadequacy of the railways, greatly hindered 
trade. Drought seriously affected agriculture, 
which finds employment for 80 per cent, of 
the inhabitants. Apart from staple agricultural 
products, commercial and industrial herbs, such as 
pyrethrum, rosemary, sage, sumac, belladonna, 
gentian, etc. are grown in Dalmatia, the opium 
poppy is grown in Serbian Macedonia, and tobacco 
in Bosnia, Herzegovina and Macedonia. Progress 
was made in textiles, but other industries did not 
prosper, the leather industry in particular suffering 
from severe competition from Austria and Czecho- 
slovakia. Many new industrial undertakings, 
mostly on a small scale, are springing up, and 
development will be rapid when means of commnni- 
cation are improved. German capital is said to be 
interested in many of these new industries. 
Development in the mining industry awaits im- 
proved transport. A British company has acquired 
a valuable lead mine in Slovenia, and a co-al mine 
in Croatia is being worked by British enterprise. 
Oil-boring operations are in progress in Croatia in 
the district between the rivers Save and Drave ; and 
the Government has shipped to Germany a large 
quantity of iron ore from the Ljubija mines in 
Bosnia In 1921 the production of coal was 
63,940 tons, of soft coal 2,651,108 t. and of lignite 
103,064 tons. • 

Imports during the first half of 1921 were valued 
at 2,093,525,648 dinars; they included chemical 
and pharmaceutical products, colours, vamitii. 
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eibers, alcoKob, esseatial artificial sreaae, and 
exploeires woiiih 102,024,271 dinaia, fttid 

gl^ware 43,141,000 dinars, wax and wax prodneta 
34,419,171 dinars, metals and metal products 
236,546, dinars, and minerals and mineral oiia 
118,458,462 dinars (dinar=9*Sd. at par; ar. ralue 
during 1921, O'Sd.). The origin of imports was 
(per cent.) : — ^Austria ^*45, Italy 21*85, C*echt>» 
^vakia 19'75, Greece 7*16, and Great Britain 6*59. 
Probably a iai^ proportion of the imports from 
Greece was of British or French origin. During 
the whole year Great Britain supplied goods valued 
at £1,045.705. Trading with Great Britain is 
hampered by the fluctuating exchange, but as 
German and Austrian firms are beginning to quote 
in sterling for certain products, €.g., steel, the 
advantage derived from depreciated currency is 
apparently disappearing. Exports during the 
whole year were valued at 2460*7 million dinars, of 
which 35*86 per cent, went to Austria, 23*43 per 
oent. to Italy, and only 0*72 per cent. (£759,542) 
to Great Britain. 


LEGAL INTELUGENCE 

The pB08PHOBic*Acm Content op Ungbound Basic 
Slag. Le Manufacture d'KngraU tt de 
Troduiis Induetriels v. T. TV. Hansom, Zfd. 

In the Ring’s Bench Division on November 9, 
l£r. Justice Greer heard an appeal by Le Manu- 
facture d’Engrais et de Produits Industriela, 
Antwerp, against an umpire’s decision in favour oi 
T. W. Ransom, Ltd,, Manchester. ITie latter 
company claimed that a contract to buy unground 
basic slag from the Belgian company stipulated that 
the slag should contain from 17 to 20 per cent, of 
phosphoric acid. Slag containing 11 to 17 per cent, 
of phosphoric acid was offered, but the English 
company refused it, contending that the slag should 
contain approximately 18 per cent. 

For the Belgian company it was submitted that 
at least 11 per oent. of total phosphoric acid would 
have to be present in the bulk so that the solu- 
bility prescribed in the contract could be reached, 
and that the company was entitled to delivm^ 
ungronnd slag containing any percentage of phos- 
phoric acid, provided that the guaranteed solubility 
of 75 per cent, was not infringed. The umpire 
found that there was no neceeaarj relation between 
the contents of total and of soluble phosphoric acid 
present in the bulk of the slag. In giving lodg- 
ment Mr. Justice Greer said that the foregoing fact 
was known to the trade and the umpire was 
entitled to decide that 18 per oent. basic slag ’* 
meant that the content was 18 per cent, or there- 
abouts. He therefore decided in favour of T. W. 
Ransom, Lid., with coats. 


COVimillEHT OBDEBS AUl) NOTICBS 

“ RcPABATioir” I>TUTwr«. — The Board of Trade 
umoonoes that a list of the product* cximprued in 
the (toi^ of " reparation ” dyeetuff* ia now avail- 
able. Tbe'Bot, together with an; further imforma- 
tiuB rdating to tbeae stock*, ma; be obtained on 
applieation to the British Dyestuffs Corporation, 
I<td., Koparathm Department, 70, Spring Gardens, 
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BRITISH ^ SULmAtE OF AMMONIA 
FEDERATION, LTD. * 


At the second annual general meeting bsM 
November 16, Mr. D. Milne Watson, chairnJ^'* 
said that conditions had improved during the nh 
year and that deliveries had not kept pace wU 
tho demand. The average price obtained ^ 
disappointing, on account of high costs, the nri^ 
of sulphuric acid alone being more than twice th^ 
of pre-war times. There would have to be a ere t 
reduction in the price of acid if the cost of r,^ 
ducing ammonium sulphate was to be reduced to th 
level of the selling price of nitrogen, and the 
Federation was determined to buy acid much moto 
cheaply than at present. No effort was beia? 
spared to reduce the cost of production and 
administration, because, as the output of ammonina 
sulphate grew, the Chilean nitrate producers vould 
attempt to r^uoe costs by improving the yield 
Their present cost was, roughly, £8 IDs. per ton 
inclusive of the royalty of £2 lOs, paid to the Chilean 
Government. On May 31 the productive capacity of 
the firms in the Federation represented over 90 per 
cent, of the British output, and it was significant 
that Synthetic Ammonia and Nitrates, Ltd., whose 
large plant at Bellingham would probably begin to 
produce within six months or so, had decided to 
become a member. The use of ammonium sulphato 
was extending in France, where 25,400 tons of 
nitrogen as ammonium sulphate^ was consiiimed in 
1921 (19,400 t. in 1913), compared with 23,600 t, 
of nitrogen as nitrate of soda (48,700 t. in 1913), 
and the demand had grown even more in this 
country. Germany was consuming about 320,000 1 
of nitrogen annually, t.e., about l()'3 lb. per 
acre, as against 2*0 lb. in France and 4'5 ib. in 
England, and the total consumption of nitrogeain 
the three countries was 404,300 t. per annum. Hie 
prospects of the industry could be judged from tfie 
consideration that if these three countries were to 
consume 12 1b. of nitrogen per acre of arable M 
the total annual consumption would be 755,500 tcDB. 


STANDARD CHEMICAL CO., LTD.. CANADA 


The eleventh annual statement, for the mr 
ending March 31, 1921, of this company reflects 
the extreme depression that has existed in the 
Canadian chemical industries engaged in the pro- 
duction of acetate of lime, methyl alcoho}, etc. from 
wood. The company has plants .at Sault 8tc. Mane, 
Longford, Donald, Parry Sound, South Bieer, 
Tbornbury in Ontario, and Montreal, Fassett, 
Cooksbire, Mont Tremblay, Weedon in Quebec, aw 
the total cu*bonMmg capacity is approxiniatel; 
135.000 cords per annum. During the last finance 
year, 59,278 cords was retorted, or 44 per 
the capacity, which ia a decline of 22 per cent, fwffl 


the total carbonising capacity is spproiuna j 
compared with »340,327 in 1919-20, and the uet^ 
was *782.368, s* against *166,967. ^ The 
de6cit shown in the accounts is *624,088. ^ 
assets are estimated at *1,411,669 (1921, 
liabilitiea, *681,186 <*606,223); »nd « 

*1,121,622 (*1,616,814). ToUl assets arc 
against *6,880.486 last year. The demand w ^ 
company’s product* ha* increased since the 
the ftnancial year and the company’s plants a 


working at 60 per cent, capacity. 
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official TlM^^BflELUGENCE 

(From *k« Soard ti trade Joamal for November 9 

OPENINGS rOR MtmSH TRAM 

The following inqnirie* hare been received at the 
nJnartment of OrcrBeag Trade (Development and 
Sligence),35,<Md Q».»n SW London, 8.W. 1, 
I m firms, agents or individnals who desire to 
''^oresent U.K. manufactdrers or exporters of the 
specified. British firms may obtain the 
s a^addresses of the persons or firms referred 
to by applying to the Department and quoting the 
specific reference number. 


£efer«oc« 

bomber 



Oioa^ 


Eg)T)fc .. 

E{fypt> Sudan, 
Palestine 

Italy . . 

Netherianda . . 
Rufisia and Bal- 
tic States . . 
Spain . . 


SwltaerUnd . . 
United States. . 


Pottery . . ^ . 

Fine RDd heavy chemlcsls 
China, glaMware. crockery 
Dry ttnc white, lithopooe. wliite 
lead, umber, slemia 

Bnigi 

PeQ(iiittes . . 

Fire-«xtlDgaishing niatertaU 
Drugs (teodtf for) . $ 

Earthenware, aeml-poreetaln 
OrouD^uts, <dlseeds, Chlkan 
nitrate . . 

Earthenware 


FertUlarrs, paint, colour, oils 
Fine azbd phanuaceutlcat cheml' 
cals, heavy chemicals for 
bleaching, dyeing, etc. 
Electrteal peecelain 
Dyes, colours, drugs 
Chemicals, drugs 
** Stainless " steel and Iron 
Fuller's earth, caustic soda 


4M 

4d7 

521 

t 

«4<»/F.E./ 

C.P. 

500 

503 

504 


536 

539 

541 

647 

511 

512 


Commercial 


•Ref. No. 412/7/1/1 /IOa. Official bevreUry, 

Burea'.!, Australia House, Strand, London, W.O. 2. 

t C&oadiaQ Govemmeat Trade Conunlasloner, 73, Baslnghail 
Street, London, E.C. 2. 


TARIFF CUSTOMS EXCISE 

Belgium . — A Bill to revise the customs tariff is 
to be presented to F&rtiament during November. 

Germany. — \ list of the monopoly taxes on 
imported spirits is given in the issue for Novem- 
ber 16. The duty on imparted acetic acid and 
vinegar has been increased to 135,655 marks per 
hectolitre of anhydrous acid. 

Hungary . — A commercial agre^ent based on the 
principle of ** the most favoured nation has been 
mode with £sthonia. Goods recently added to the 
list of free imports include degras, coal tar, certain 
coal-tar oils, oil colours, opium, chemical paper (not 
photographic), mineral, materials for grinding, 
cleaning .^nd polishing, firebricks, earthenware, 
tnetal sheets, bars and wire. 

Italy.- -By a recent decree, the duties on syn- 
detic organic dyestuffs and intermediates are 
greased; the restrictions on the import of these 
chemicals is withdrawn ; and mineral oil-fuel is 
admitted duty free. Export licences are no longer 
required for aluminium scrap, calcium cyanaroide, 
aumonium nitrate, and pyrites. 

Kenya . — ^Under the new customs tariff specific 
^ties are levied on imports of butter substitutes, 
>blc fats, cement, kinematograph films, matches, 
metal wire, >methylated spirit, mineral oils, salt, 
o^P) spirits, and sugar. Ad valorem duties of 30 
^ ^nt. are ^plied to proprietary medicines, 
ftsk., * perfumed oils, and of 10 per cent, to 

stos packing, glass and earthenware ^ttles and 


Jars, tinplate, carbon dioxide, certain metals, fire- 
clay, various mis, eoloars, vami^, driers, and 
paper. The duty-free list includes preparatimis to 
tilting latex, explosives, fuel, creosote, drugs, 
medicines, disinfectants, rectified spirit fm* pharma- 
ceutical use, fertilisers and manures, salt, fungi- 
cides, insecticides, radium, and vaccines. 

Mexico . — ^The importation of opium, cocaine, 
nmrphine, etc. is pn^ibited save by permission of 
the Health Department. 

Pale»tine. — From November 1 excise duties are 
leviable on imported alcoholic liquors, in addition 
to the customs duties. 

Foland.— A commercial convention with Austria 
has been signed. 

Spain . — The full text of the commercial treaty 
with the United Kingdom is reprinted in the issue 
for November 9. 


TRADE NOTES 


BRITISH 

GamMa in 192t and 1921 

The chief agricultural product of Gambia is the 
groundnut crop, and while this continues to be 
profitable other crops are unlikely to attain import- 
ance. The climate is unsuitable for cotton-growing, 
the production of palm kernels is diminishing, and 
the export of wild rubber has now ceased. Owing 
to the prim© importance of agriculture to the 
Colony, the establishment of a Department of 
Agriculture is being considered. Rhum palms, 
mahogany and rosewood are utilised locally, but 
the quantity and quality are insufficient to warrant 
exportation. The year 1921 was a very bad one for 
the Cedonv, and the total foreign trade declined by 
£3, 500,000 to £1,678,021 ; the export of groundnuts 
was 59,175 tons and of palm kernels 302 t., as com- 
pared with 85,190 1. and 468 t., respectively, in 
1920.— <Uol. Kep.-Ann., Nos. 1020, 1121, 1922.) 


FOREIGN 


Japanese Imports of Paraffia Wax and Stearin 

The paraffin wax imported into Japan comes 
mainly from Burma and Sumatra, 28 per cent, 
neing derived from the United States. Australia is 
the chief source of supply of stearin, the United 
States and Manchuria coming next with 30 and 10 
per cent., respectively. 

pmnffin Pmiwffln 

wax WRX 


Year 

1913 

1910 

1916 

1980 

1921 


(OLp.undef (in p- 

«'C.) 

Long tons 1000 9 Long tons 
3,715-5 S83-6 4,540-S 

6,139-7 671-8 

956-5 


4.S24 4 

3.572-5 706-0 

3.800-9 555-6 


8,413-8 

10,949-1 

12,879-1 

11,601-3 


8t«Rrin 

$ Long tons 1000$ 
518-9 324-2 67-2 

1,168-9 23A-S 54-5 

2,434-5 110-9 42-0 

S,077-5 328-4 158-5 

2,798-5 120-8 43-5 


JvpaneK Exports of Campbor, Menthol and Peppermint^ 


Exports of these commodities during the first 
six months of 1920, 1921, and 1922 were as foEowe: 


JanuRry-June 
1920 1921 


1922 


Carophor 
Menthol 
Feppvrml&t oil 


974 522 
354.961 
275,713 


'. . 423,625 

. . 137,783 

, . 116,762 


. . 1,962,670 
96,976 
^ 197,957 


rhe percentage distribution of the^raporta of 
ophor during the first half of 1^ was m 
[Q^ g; — United States 57, Great Britain 14, 
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Brxtisli India 10, France 9, and Anstralia 4-^ Win 
value o( the exports of menthol and peppermint <h 1 
during the same period of 1922 was 793,634 yen and 
219,488 yon, respectively (yen=2B. OJd. at par).— 
(OS, Point ond Drag Sep., Oct. 9, 1921.) 

Trade Notes Irem FlnUnd 

The manufacture of mineral and other colours is 
to be undertaken at Nedertornea by a new 
company, the Kylajoki Varitehdaa 0/Y (capital 
100,000 Finnish marks). (Finnish mark=9-6d. at 
par, now about l'25d.) 

A new company, the O.Y. Star A.B. Tammerfore, 
has been formed with a capital of 2 million Finni^ 
marks, and has taken over the drug factory of the 
Tammerfors Droghandela A.B. with a view to 
increasing greatly its operations. 

During the Hrst half of 1922 the export of 
matches from Finland was 1209 metric tons, valued 
at 18 03 mill. Finnish mk., as compared with 742 t., 
valued at 6'90 mill. Finnish mk., in the same period 
of 1921. — (Chem. Ind., Sept. 18, 1922.) 

Swiss Chemical Trade 

The following official figuree afford a comparison 
of the import and export trade of Switzerland in 
certain chemical products during the first four 
months of 1913, 1921, and 1922: 


BxsEAncHBs ON CelluIiOSB, 1910 — 1921. 


Gross and C. DoBiK. Vol. IV. of the 


London: W 


1«13 

33-72 

M4 

12-27 

58M 

4-70 

d-S4 

4-79 

2-37 

2-72 

19-72 

254-75 


29 90 
7-75 


JanuATT — April 
1921 

Metric toTM 
4-57 . . 

9- 82 . . 
2-83 - . 

24-94 . . 

13-08 . . 

110-00 . . 
0-38 .. 

0- 98 . . 

1- 72 .. 

1 02 , . 
1-57 . . 

10 - 01 . . 

5«-82 . 

150 . 

15-14 . 
0-45 


1922 

5-10 

25-39 

1-30 

403 

3-33 

153-59 

3-90 

l-Ol 

1-20 

<K«9 

1-84 

17-48 

70-23 

14-83 
1888 
11 88 


Jmporta:^ 

T iu p eatfn c oil • • 

CattsUc aoda and potash 
ChkoMa of Urn© . . 

Tai-woll derlwattvc*. etc. . . 

OM^tar initannediatca . . 

BmlnCa bfltiiol . • 

Anitlno 

Anlttne corspoonds •• 

Benayt chloride, nitrobeiacne. etc. 

Lo tg wood extract 
Coal-tar dyea 
Linseed oU 
PeMenm 

Espuru : — 

Soda aah 

Coal-tar dyea 
Indigo 

Manctaurtan Trade In Dyes and Paints 

During 1920 supplies of dyes in Manchuria were 
insufficient and prices high, but in 1921 the small 
demand and the reappearance of firman dyra 
caused a fall in prices which enabled ^nthetic 
indigotin again to compete with natural indigo. 
Numerous brands of German and American dyes 
are sold in Manchuria, the latter being reput^ of 
first-class quality and selling readily. Imports from 
Germany were double those of the previous year and 
many of the well-known German makes reappear^ 
on the market, mostly in Umited qualities. All 
coal-tar dyes are packed in 8 oz. and 20 oz. tiM. 
In the paint market Japanese lead 
almost a monopoly, but two bra^s of ^ 

lead are still in fair demand. 

.quantities of paint and varnish 
the United States. Statistics of the imports of 
dyes and paints during recent years are given 
below ; — 

IMS 


1»21 


1920 

lb. 

4 247,699 .. 2,11S.930 . 

45 900 .. 2,00»,^ . 

Hslkvsn UeU* 

288,270 .. ■ 

Rtt ana 94,108 a4»,4mx4* 

Dy<», other .. 248,000 

I^HsUiwii tad wsa M 5d. la 1913, 
73>8d. la IWO. Mid 41-M. to 1921 


NataialiDdlffO, paste .. 
Syothetlc lodlgotiii, paste 

Coal-tai dyes 


1.389,000 

273,388 

a71,5S» 

58,882 


—(U.S. Com. Sep., Oct. 9, 19W.) 
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and Sevan Series,” Pp. 253. 

mans, Green and Co., 1922. Price IS*, net. 

It is gratifying that Mr. Cross has been enaMej 
with the help of Dr. Dor4e, to issue a fourth part 
of the collected “ Researches on Cellulose,” the 
preparation of which was originally undertaken ip 
collaboration with the late Mr. E. J. Bevan. It. 
series dates back to 1895, and the present volume 
is of special importance as it deals with a period 
marked by unusual activity in the scientific study 
of cellulose. 

IRio authors have naturally been confronted with 
the difficulty of classifying under appropriate 
headings the researches they have selected for 
mention. This has been successfully overcome, one 
section being devoted to the physical properties and 
relationships of the cellulose complex, and another 
to the progress made in recent attempts to elucidate 
the constitution of the molecular unit of celluloses. 
Thereafter, the physical and chemical problems of 
modified celluloses are discussed and, in conclusion, 
a review is given of modern industrial developments. 

Following the method adopted in earlier volumes, 
the authors provide useful summaries of selected 
researches and, from time to time, add critical 
notes which the reviewer, although holding some- 
what different opinions, has read with genuine 
appreciation. The question raised in the intro- 
duction as to whether a volume of this nature is 
justified can at once be answered in the affirmative, 
Not only is it an immense benefit to the student of 
polysaccharides to have the unwieldy mass of 
publications on cellulose weeded out on his heM, 
but the discussions on the papers themselves vil be 
of service in preventing narrow views being taken 
by the specialist. The present book will do mom 
than its predecessors to bring together tie two 
different schools of research workers on ceUute. 
We have one type of inquirer, repre^nW by Mr 
Cross and his collaborators, who comp « 

as an organised colloidal structure >rnol fin* ao ^ 
in the molecular constitutional views of 
chemist. On the other side there is the c 
tulional chemist inclined to think 
terms of groups and molecules ^cse ^ools ha« 
to be brought together, and the >>nial!; “ 
oannot be effected by fair words and com^hmenta 
Mr. Cross who, on his «»". 
agnostic when it comes to ^ „f hi 

c^stitution for “Uulose. has the courag^ 

convictions. There is much to ^ said for 
of tilting (with a« nourtoy) at the 
chemist, or rather at chemists who a P 
attitude implied in the dextrose- 

is nothing more than a polymer „rious'y 
glnooside of dextrose.” i^fvcBtig*' 

damage the position of the “'‘‘j'Yorinola for 
who recognises that a rtructurrf o^^^ , 

molecular unit of ceUuloBe “ oaralleh 1 

long journey. “Ju^thc composi‘i“““ 

unlikely to forget that, although ^ gyu- 

silica U known and orgashf 

thesiaed, the mechanasm of chlunist’s pof 

structure of a diatom m h^end a ^ , 

With Dr. Dor6e, Mr. ^ oellalo* 

that the divergence wbadi starch and oe 
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K from e»ct other and from the anhydro-hezosee is 
t to he displayed ia Ismis of polymeriution." 
The theoretical chemist, interested in the cellukieeB 
hiefly as aggregates of organic molecoles, might 
“ sonably refute some of the arguments used in the 
'^^Lent Tolume and point out that current ideas 
rding the constitution of the simple sugars are 
f snjHciently expressed, but a discussion of this 
llature falls outside the scope of a review. 

TVhat has been said will show that the book is 
more than a reference volume. It is designed for 
the thinker, and will be appreciated by a wider 
ircle of readers than the earlier issues. Dis- 
appointment may be felt in the brevity of the 
reference to the decomposition of cellulose by 
bacteria and the possible development of such pro- 
cesses to the production of power alcohol. Other- 
wise the subject-matter is well-proportioned, and 
a fair balance has been maintained between dif- 
ferent aspects of studies on cellulose. Special 
emphasis is laid on volume relationships, and 
the phenomena of fluorescence, as studied by 
S J. Lewis, is accorded a prominent place. 
Papers published in the less accessible journals 
are well abstracted, and the essential features 
of the originals are reproduced with commendable 
accuracy. 

J. C. InvncE. 


(1) Colour Index. Part I. Edited by Dr. F. M. 
Eowb. Pp. 34. Uradford; The Society of 
Dyers and Colourists, 1922. Subscription price 
of the u>hole work, in monthly parts, &4s. 

(2) The Manufacture of Dyes, By J. C. Cain. 
Pp. 274, London: Macmillan and Co., Ltd., 
1922. Price 12s. 6d. nef. 


(1) The spirit of enterprise, which was stimulated 
by the war, pervades industrial chemistry througli- 
out the British Empire, and its manifestation in 
the projection of a comprehensive Colour Index, 
of which Part I has just been issued, does <Tedit 
to the Society of Dyers and Colourists, under whose 
auspices the work is being undertaken. The special 
committee of that Society, headed by Mr. Ernest 
Hickson and supported by very eminent experts, 
has enabled the editor. Dr, F, M. Rowe, to present 
an index which in form and arrangement compares 
favourably with similar publications. 


Fart I contains the names, constitution and 
literature references for over 100 dyestuffs, begin- 
ning with the uitroso-ooiupounds. The names are 
so arranged that the firms who produce the colours 
can be given in alphabetical order, and references 
to the literature are arranged chronologically. It 
was obviously impossible to give all the commercial 
names of the dyes mentioned, 'because the manu- 
lactnring firms frequently change them for various 
reasons; therefore, it W'as an excellent idea to 
reserve a large portion of the Index for notes which 
le worker in this field is bound to make for hini- 
s™. The dyes given in Part I are well known to 
and it will he interesting to see, as the 
^ow' the committee has solved the 
pro lem of the more obscure dyes, such as Bcnio 
ws flours which are, without onp exception, 
described in the text-books, 
acp Index is, speaking generally, very 

n Dinis&ions to 

Azurine has not the constitution 

»™dodimethylaBilinedioxy-S-«cid, but it is the 
fflono-ethylamidoaniline chrozBotropie acid 


^riodlander VII, p. 368, A.D.K.P. 8759, June, 1904, 
Richard), No. 69. Certain brands of thd dye called 
Chrome Printing Yellow G. etc., No. 36, are, it is 
true, made with salicylic acid, but for wool-dyeing 
the combination m-nitraniline-o-cresotinic acid is 
much to be preferred, because it is at least 30 per 
cent, stronger. The treatment of different brands 
of Meta-Chrome Browns is, in the reviewer’s 
opinion, somewhat inadequate; and many of the 
Met.a-Chrome colours are not combinations with, 
ni-diamines ; F-acid and others are also used, and 
the most important is the combination picramic 
acid-chloro-m-diamine. 

It would be very unfair to expect absolute 
accuracy, because this is technically impossible, and 
it is well known that “Schultz” also makes a 
number of mistakes which are practically unavoid- 
able. There are, however, two omissions of great 
importance. First “ Friedlander ” must be noted, 
because unless the Class is given, it is impossible 
to find the German patents; and every dyeworks’ 
chemist has “ Friedlander” at hand. If the com- 
mittee cannot give references to “ Friedlander,” it 
must at once prepare a complete collection of all 
the dyestuff patents. 

The second point relates to absorption-spectra. 
The small errors mentioned above would not 
have been made if the absorption-spectra (after 
Forraanec) had been consulted. As only Part I of 
the work has been issued, one cannot j^ow if the 
committee intends to insert these missing data, 
hut future parts will be awaited with great interest, 
not only for their intrinsic value but because they 
will doubtless bear witness to the great progress 
which the British dyestuffs industry is making. 

(2) It was with a deep sense of loss that this 
book was opened, as Br. Cain was very well known 
to the WTiter, who was aware of his intention to 
write a text-book on artificial dyestuffs. An un- 
happy fate appears to hover around the writers of 
large text-books on this beautiful subject, and the 
“torso” left by Cain in his desk shows that he 
W'as assembling the necessary material for a work 
which would probably have become a standard one. 
Ilis ingenuity in seeking out all the accessible data 
recalls the memory of Dr. K. Heumann, who also 
died before his big work was finished. 

The arrangement chosen by Dr. Cain does not 
differ from that of other authors, but it was his 
intention to give not only the constitution of the 
dyes but also extracts from the patents and other 
hints on manufacture. There is no doubt that 
even the short outlines which the author has left, 
show that he was a master of his subject, and we 
unist be grateful to Prof. J. F. Thorpe for having 
published the manuscript, as he states, “ prac- 
ticallv as he received it.” 

H. E. FiEitz. 


GRUNDLEGEXPE OpKRATXONEN’ dee FARBE>fCHEMni. 
Bj/ H. E. Fiebz-D-WID. Second edition, 
revised. xm+266. Berlin : Julius Springer, 
1922. rricit bounsl, 12s. 

The second edition of this valuable work differs 
bat slightliy from the first edition, whk^ was 
reviewed in these coluimis in 1919 4S6b)i but 
certain additions have been made whMdi increase its 
utility. Thus two methods are given for preparing 
H-acid as well as for gamma- and J-aoids. The 
amino-antfaraquinonee are described and the mode 
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of pr^aring anisoles from tho corrospooding chioro- 
derivatiTes explained. Other chai^Ees effect 
relate only to minor details, but paper and binding 
have been brought up to peace-standard. 


tion of wqserimental naults. The whole boo^ . 
Tory clear^ written anl the examples and iuJj 
trwtive diagrams are nuinerous and well cW 
The book makes most interesting and easy re^ 
and Prof. Kraus has reMdfred a rmy great 

a. see - * * - — ^ 


Tum PbC^VBTKBB OT KIsBCTMCALLT OOKDXICTIKO 

Ststsiu. By Prof. C. A. Kraus. American 

Chemical Society, Monograph Seriee. Pp. 416. 

New York; The Chemical Catalog Co., Inc., 
1923. Price $4.30. 

Probably more experimental work has b^n 
carried out in the field of electrically conducting 
systems in recent years than in any other, and the 
literature on the subject has grown so large and is 
so scattered that it has become practically im- 
possible for anyone who has not actively pursued 
the subject for some years to obtain a comprehem 
sire view of it. Prof. Kraus has confined himself 
mainly to pure conductance phenomena and has 
dealt only briefly with other properties of electro- 
lytes and with tho more ^neral problem of electro- 
lytic dissociation. Within the restricted field he 
has chosen, the author has produced a work of the 
greatest value. He writes, naturally enough, from 
the standpoint of the American school of electro- 
.chemists, and in his brief treatment of the general 
theory he perhaps dismisses too lightly those recent 
theories which attempt to find a solution of the 
nnomalous behaviour of strong electrolytes in the 
electrostatic attraction between tho ions. Wha^ 
ever may bo the shortcomings of the theories of this 
kind which have been proposed up to the present, 
these forces do exist and must be taken into account 
before wo can obtain a really comprehensive theory 
of electrolytes. A very valuable feature of the book 
is tho great prominence given to non-aqueous 
systems; in fact, they are treated much more fully 
than are aqueous solutions. Unfortunately there 
has always been a tendency to neglect non-aqueous 
systems and to build up theories entirely on results 
derived from tho study of aqueous solutions. The 
work under review brings tho whole subject well 
into perspective. 

Tho greater part of tho book deals, naturally, 
with electrolytic solutions and tho whole subject is 
treated very fully and in great detail from the 
standpoint of conductance phenomena. In a work 
of this kind, covering such a wide field, very careful 
selection of the available material is imperative, 
otherwise a false or one-sided impression may 1» 
conveyed to the reader. The author has done this 
very successfully and it would be difficult to find 
fault with his choice of material. In tho same way 
no complete bibliography is given, but tho selection 
jjl the more important references provided is suffi- 
cient to enable tho reader to explore the whole field. 

In addition to the main subject of electrolyte, 
there are three chapters dealing, respectively, with 
fused salts and solid electrolytes ; the properties of 
metallic conductors ; and systems intermodiato 
between electrolytic and metallic conductors, toe 
last being an account of Prof. Kraus’s recrat 
portant work on solutions of metallic sodium in 
liquid ammonia. Those three cbaptore, which me 
of the greatest interest, contain some very striking 
results which must inevitably lead sooner or lator 
to a dearer understanding of the nature of toe 
structure of metds and solid salts. 

Throu^ut toe text groat use is m^ of too 
application oi graphical methods in toe intespreta- 


to chemists in writing it. 


C. 8. Saihoi 
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Handbook or Chemicai. Knoinxduno. Edited h , 
D. M. Liddell oa4- ta-epared by a ,fa« ' 
epeeialitte. Vol.I, Vol.If. 

1008. New York and London: A/cGraic-jji 
Book Co., Inc., 1922. Price 40a. 

Synthetic Colocbino Mattbes. DyKsimg Ji, 
EIVED rnoM Pymdiny, Quinolisk, Acrob, 
AND Xanthene. By Pros. J. T. Hiwn,! 
Monographe on Jnduetrial Chemistry^ editti 
by Sir E. Thorpe. Pp. 405. London: 
mant, Green and Co., 1922. Price Ui. 

The Analysis of Rdbbsb. By J. B. Tnia. 
Aiaeriron Chemical Society, Monograph Smii, 
Pp. 155. NewYork: The Chemical C'afalo|)C( 
Inc., 1922. Price $2-60. 

Modern Gasworks Chemistry. By Dr. (| 
Weviian. Pp. 184. lAondun: Benn Bretkn, 
Ltd., 1922. Price 25s. 

Gesammeltb Abhandlcnoen. By Prof. J, 
Kbhrmann. Vol. I. Part J. Unlenmhumt 
liter Komplexe Anorganitche .^'(luren. Furtil, 
Vnteriuchungen uber Sterische Hiiidenuft.Ff, 
203. Leipzig: Georg Thieme, 1922. Priet, 
paper, 8s. 

Warenkundb. By Du. K. Habsack. Tol, H, 
Organische It'aren. Tottrlh edition, fiiloiijii. 
Pp. 150. Berlin and Leipzig: Vcreinisii) 
Wiseenzckaftlieher Verleger, 1922. Frtff li.il 

Ninth Annual Report of the Meluix LsBimn 
of Industrial Research, University of Pm- 
BURO. By K. R. Weidlein. Pp. 23. Hi 
Inztilate, Pittzburg, Pa., 1922. 
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Smoke Inreztigation. Bulletin ^o. 10 Pp.“ 
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Pittsburg, Pa., 1922. 
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WHAT CHEMICAL INDUSTRY OWES TO PASTEUR 

LOUIS A. FERNBACH 

For the Centenary of Pasteur’s Birth, December 27, 1922 


) F the most eminent scientists who are uni- 
versally held to be benefactors of man- 
kind, no one bears a more honoured 
ne than Louis Pasteur. Public health has 
ived such immense benefit from his work, 
1 ideas concerning contagious diseases and 
ir prevention have become so diffused 
ong the greater mass of the public, that the 
dical side of Pasteur’s discoveries, and the 
elution which they promoted in medicine and 
gery, arc appreciated almost universally. 

Sut even among educated people who have 
airly good knowledge of Pasteur’s life and 
coveries, very few realise that this immense 
>p6ss was the natural outcome of Pasteur’s 
fiest researches, and that, before becoming 
eminerit master in pathology, he acquired 
ae by his biochemical work and its numerous 
plications in the fermentation industries. 
This great chapter of Pasteur’s scientific life 
11 deserves a short re-statement in this 
'imal, esclusively devoted to chemical 
lustry, especially in view of the celebration 
the centenary of his birth. 

3ne of the most curious features of Pasteur s 
'best work is that he first investigated a 
BStion which is apparently very remote from 
I subjects of his subsequent researches, 
tuer the guidance of his great master, the 
Wus physicist Biot, he undertook a study 
crystallography — namely, the crystalline 
j ® various tartaric acids and their 
s, he was thus led to the discovery of 
- s which had escaped the notice of previous 
rious workers, the so-called hemihedric 
in, ’ discovery which was the origin of the 
s theory of molecular asymmetry. In a 
e i.*! Pasteur demonstrated the 

subsisting, on the one hand, 
on form and rotatory power, 

* tbo ® between molecular structure 

ch hoo polarised light, a subject 

cb tni. been greatly developed and 

‘tiio oSmistoy ^ foundations of modern 

i it tartaric acid led to the conclusion 
many other optically active sub- 


stances exist in four different forms : — (o) two 
optically active forms, having equal but oppo- 
site rotatory powers, the asymmetric crystals 
of each being the mirror-image of the other ; (6) 
an equimolccular mixture of the above forms 
which is optically inactive by compensation, 
and known as the racemic form ; (c) a form 
which is inactive by nature, its inactivity being 
due to its crystalline as well as to its molecular 
symmetry. Unlike the racemic form, this last 
form cannot be resolved into active compounds ; 
and this fact leads us to the next period of 
Pasteur’s discoveries — namely, his studies on 
fermentation. 

Among the various methods employed by 
Pasteur to resolve the racemic form of tartaric 
acid into its two active constituents, the most 
striking is certainly the biochemical method, 
because it represents a most important link 
in the harmonious sequence of his researches. 
Having found that a solution of ammonium 
tartrate ferments easily (through bacterial 
infection, as we are now able to say), Pasteur 
transferred some seed from a fermenting 
solution into a solution of ammonium paratar- 
trate (the racemic form), which fermented 
equally well ; but the polarimetric observa- 
tions, made in order to control the progress of 
fermentation, revealed an unexpected and most 
important fact — namely, that the dextrorota- 
tory form disappears, and that the final residue 
of fermentation is the Isevorotatory ammonium 
tartrate. The same effect was obtained with a 
fungus, which proved later to be Penicillium 
gjaucum. 

These experiments arc of capital importance. 
Xot only do they provide the first instance of 
the resolution of a racemic body into its active 
constituents by a biochemical method that has 
since been applied in many directions, but they 
also afford evidence of the sensitiveness of 
micro-organisms to the optical properties and 
molecular arrangement of organic compoun^, 
of which the processes of selective fermentation 
have since furnished numerous examples. These 
experiments first brought our great master into 
contact with micro-organisms, and thus laid 
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the origin of a new science whose importance 
cannot be overestimated. 

The attention which Pasteur was thus led to 
pay to a particular form of life was considerably 
favoured by the fact that, at this early period 
of his career (he was then 32), he was called 
to act as Dean of the Faculty of Sciences in 
Lille, in the centre of one of the chief industrial 
districts of France, where the fermentation in- 
dustries, especially the manufacture of alcohol 
and beer, are widespread, and at that time 
were conducted on purely empirical lines. 

In this new field of investigation, Pasteur had 
to organise the fight against a stubborn preju- 
dice, emanating from one of the greatest 
chemists of that time, Liebig, who for many 
years refused to admit the sp^ific action of 
micro-organisms, holding the opinion that they 
were merely organic matter in a state of 
decomposition, which state was co mmun i c ated 
to the compounds undergoing fermentation. 

One of the most striking instances which 
appeared to support Liebig’s views was lactic 
fermentation, and the transformation which it 
promotes of the sugar into lactic acid. To 
start such a fermentation, it is only necessary 
to add a small quantity of spoiled meat or old 
cheese to a solution of sugar, in presence of 
chalk. Pasteur demonstrated that above the 
deposit of chalk, which formed at the bottom 
of the flask, there appeared a thin grayish layer, 
which consisted of minute rods, and that some 
of these rods, when introduce into a fi^h 
solution, promoted a new lactic fermentation. 
The lactic ferment, far from being in a state of 
decomposition, as claimed by Liebig, multiplied 
itself vigorously in the course of the fermenta- 
tion. The existence of numerous varieties of 
the lactic bacillus was established by the 
experiments of Lord Lister, whose work jon 
this subject corroborated the results of his 
great friend, Louis Pasteur. 

The part played by yeast in alcoholic fermen- 
tation held Pasteur’s attention for many years. 
Through his experiments we have learnt that 
yeast reproduces during the ^fitting -up 
of the sugar molecule, thus confirming the 
view expressed many years before by Cagniard- 
Latour, that yeast promotes fermentation by 
its vital activity. In addition to contributing 
to our knowlec^e of the influence of various 
factors on the development of the yeast cell and 
on its action as an alcoholic ferment, on its 
origin and diffusion in nature, on the production 
of new compounds, e.g., glycerin and succinic 
acid, on the part played by oxygen in the matu- 
ration of wines, on the oxidising functions of 
the acetic ferments (a subject much developed 
subsequently by Adrian Brown), Pasteur’s re- 
searches on alcoholic fermentation have h*^ a 
most profound influence on industrial practice ; 
above all, they have taught us the importance 
of pure fermentation, which is one of the fim- 
damental conditions of success in all industrial 
fergjpntation processes. 


The necessity for securing pure fermentatj 
appeared clearly to Pasteur as a consequei c-®! 


observations made in his researches o® 
and beer, namely, that the alterations *1 
these beverages frequently undergo are don 
the presence and development of 
organisms, the so-called disease ferments 
merUs de maladie). The action of heat, 
has since been apphed industrially’ 
the name of “ pasteurisation,” is an efiectm 
protection against disease ; but a much uoi, 
rational practice is to obtain a product umij 
conditions which will secure stabihty. 
the most important of these conditions is 
fermentation, a term which signifies that th 
fermentation is promoted by an orgaoB, 
belonging to a demiite single strain, in a limji 
which has been previously deprived of all 4 
living germs and which remains proteeW 
against all extraneous organisms. 

The appheation of this fundamental principl 
has been of the greatest service in all fermenti 
tion industries. It involves working lajj 
conditions of absolute cleanliness, and i 
thinking wine-producers, brewers, distillsii 
vinegar manufacturers etc., now realise tlu 
the word cleanliness means aseptic mdihi 
of work, which are the only safeguard 
subsequent trouble. It involves also theiwo 
pure cultures, which may be easily obtained Ij 
the methods worked out by Pasteur and vhitl 
have been changed but little since. 

However widely Pasteur’s marvellous » 
thods and discoveries have been applied, titi 
possibilities are far from being exhausted, aul 
an immense field lies open for their applicatiji 
to new fermentation industries that d 
benefit mankind. 

Ecole de Brasserie, 

Institut Pasteur, Paris. 

FEDERAL COUNCIL FOR PURE 
AND APPLIED CHEMISTRY 

For many months before his death 1® 
Moulton was occupied with the elaboration of i 
scheme for ensuring the closer co operation o 
the various interests — academic and tectaw 
pure and applied — which are embraced ht w 
numerous chemical organisations. ^ 
Moulton was convinced that a serious defco 
the organisation of public affairs in ourcoun 
hes in the lack of solidarity of si'iitii^* 
expression amongst chemists as a . ^ 
culminating task of his life consisted in oiW 
the scatters chemical talent of the co ■ 
and teaching it to work for the 
in unison with the engineer and tte ^ 
facturer ; as Director of the • y 

Explosives Supplies he accomplishw j|| 
but none realised bettCT than he ^ ^ 

extravagant cost of the achiev^ ^ 
largely traceable to the 
organisation among chemists. 1“" 
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m of genius and sharpened by experience, 
lid Lord Moulton that the conditions of peace 
re much like those of war : co-operation saves 
hour and treasure, and leads to that efiScieney 
hich is essential in a modem economic struggle, 
[e saw the necessity of creating for chemistry 
corporate organisation in which all branches 
E the science and practice should be embraced, 
hich could put forward its collective view 
ith the same force as had long been possible 
1 other learned professions, such as engineering, 
ledicine, and the law. 

With this outlook Lord Moulton threw him- 
jlf whole-heartedly into the scheme of the 
Meral Council for Pure and Applied Chemistry, 
nd drafted an appeal for funds in order to 
id British Chemistry of certain obvious disad- 
antages under which it now suffers. He 
elieved that what is needed in this eountry is a 
entral organisation for chemistry, which should 
ring under one roof our several important 
hemical societies, an exhaustive library, ample 
ooms for administrative purposes and for 
eientifio meetings, and, if possible, the social 
menitics of a club. There was no thought of 
[ijuring the splendid traditions of the Chemical 
looiety and the Society of Chemical Industry ; 
loth should retain their autonomy, but if these 
nd other smaller allied societies are to meet 
aodem requirements there must be that closer 
o-operation which only comes from physical 
iroximity. 

The provision of the needs just above men- 
ioned calls for funds, and in the appeal which 
jord Moulton drew up at the end of 1920 he 
stimated that £250,000 was required for 
remises, equipment, etc., and a further £2.50,000 
or literary purposes. This appeal was agreed 
)y the Federal Council and was signed by the 
i^sidents of the sixteen societies then en- 
laced by the Federal Council ; it was being 
)laccd before prominent personalities in the 
hemical and manufacturing world for several 
nonths previous to the sudden death of Lord 
doulton in March of last year. 


We have lost our leader ; we realise that 
re caimot hope, in the present condition of the 
vorld s financial affairs, to raise £250,000 for 
)ur project of placing chemistry in a position 
nmilar to that now enjoyed by engineering, 
nedicine, and the law. Pending the better 
'W6 all believe are in store for 
n ish mdustry and British enterprise, we can, 
owever, do much to advance our project. We 
1 ^’“sf^nce a unifying body. The 

eral Council for Chemistry was founded 
era! years ago with a view to meeting two 
generally recognised needs: first, the promotion 

OUT S'lid economy of effort between 

large chemical societies, and, 
PhA •’ . ^^presentation of those interests 
too technology which are 

Df eithPT^^ ™ ch^cter to be the sole province 

01 our existing organisations. Following 


the example set by the creation of our own 
Federal Council for Chemistry, many other 
countries have formed a national Council for 
Chemistry on very similar lines ; all these 
national councils are now combined under the 
International Council for Chemistry which was 
inaugurated at the annual meeting of the 
Society of Chemical Industry in 1919 (J., 1919, 
38, 208 t). The International Council now 
includes the national chemical councils of 
twenty-four States (J., 1922, 41, 328 r); it 
has held its three previous annual meetings in 
Brussels, Rome, and Lyons, and is to meet 
next year in Cambridge. 

Hitherto, the International Union for Chem- 
i^ry has been largely occupied with the organisa- 
tion of its numerous international interests, such, 
for instance, as concern the production of inter- 
national tables of fundamental constants of the 
elements and the introduction of a generally 
agreed system of chemical nomenclature ; the 
“ Tables annueUes de eonstantes et donn^es 
numeriques de ehimie, de physique et de 
technologic,” edited with such success by Dr. 
Charles Marie, are published under its auspices. 
Now that these and related matters of import- 
ance have been dealt with, and organisations 
created which will rapidly increase its pro- 
ductivity, it is intended to extend the scope of 
the Union and to include in its annual proceed- 
ings the presentation and discussion of reports 
on the progress and development of large 
scientific and technical questions. This branch 
of the Union’s activities was indeed inaugurated 
at the recent meeting at Lyons, and the meeting 
at Cambridge next year will therefore be one 
of great interest and importance. 

Our own Federal Council has taken an active 
part in the pioneer work of the International 
Union, although it should be stated that the 
bulk of the progress made has been due to the 
devotion of Professor Charles Moureu, its 
President for the last three years, and our other 
French colleagues. The Federal Coimcil, in 
addition, has been able to do a good deal in 
securing joint action between our large organisa- 
tions, such, for example, as promoting the 
arrangement for some measure of co-operation 
between the Chemical Society and the Society 
of Chemical Industry in the weekly publication 
of the Journal of the latter Society. A vast 
amount remains to be done in this direction, 
and esx)ecially in the establishment of a solid 
feeling that the chemist should have at heart 
the interests of his whole subject rather than 
that merely of the particular chemical society 
of which he is a member. The promotion of 
this feeling calls for the united effort of all 
chemists. It was with this purpose in view 
that the societies composing the Federal 
Council were asked to nominate to the Council 
men who would be active in initiating and 
carrying into operation measures for the 
strengthening of the whole chemical organisa- 
tion of the country. 
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Hitherto, the principal expenses of the 
Federal Council have been the annual subscrip- 
tions to the International Union, and the 
revenue has consisted mainly of grants from the 
Chemical Society and the Society of Chemical 
Industry. These grants cannot be increased, 
because both societies have already largo calls 
upon their limited resources for other indis- 
pensable purposes ; yet money is required to 
enable the F^eral Council to develop its work 
on an adequate scale. At the meetings of the 
International Council in Brussels, Borne, and 
Lyons the foreign organisations corresponding 
to our Federal Council entertained the delegates 
to the Union. We shall have to return the 
compliment at next year’s meeting in Cam- 
bridge. Further, whil^ the prevailing financial 
stringency makes it impossible to carry out the 
large scheme outlined by the late Lord Moulton, 
it is at least necessary that we should make a 
beginning. We therefore ask for contributions 
to be devoted towards the scheme, and so 
convert into a useful form the sympathy of our 
chemical colleagues with the objects of the 
Federal Council. 

In the present article we have touched on 
many questions — and therefore, perhaps, in 
too scanty detail — ^and have left unmentioned 
many others which are also of vital importance 
to the chemical organism. The nudity of our 
chemical compendia, the paucity of our efforts 
to cultivate the social side of chemistry, and so 
develop the excellent work of the Chemical 
Industry Club — ^these and many other matters 
call for attention ; they call for a few chemists 
to lead and for many to collaborate, and above 
all they call for financial support. 

With the above considerations in view the 
Federal Council has appointed a Benefaction 
Committee, with the request that they will 
collect funds. The Committee now consists of 
Sir William Pope, Dr. E. F. Armstrong, Mr. 
H. E. Coley, Mr. E V. Evans, Mr. Emile Mond, 
Mr. W. J. U. Woolcock, and Dr. S. MiaU ; 
other names may be added at a later date. 
It is intended to issue a preliminary list of 
subscriptions, and when this has been com- 
pleted to make a widespread appeal in a more 
or less public manner. It is requested that 
contributions be sent to Dr. S. Miall, Society 
of Chemical Industry, Central House, Finsbury 
Square, London, E.C. 

W. J. POPK. 

E. F. Abjcstroho. 

H. E. COLKY. 

E. V. Evaks. 

F. mtt.v. Mokd. 

W. J. U. Woolcock. 

Stephen Miall. 

1hi First List F^Btttrihntvrs to the Fund tnUl bt fiuntl 
on page 634 of ibis issue. 


RECENT RESEARCH ON 
ALDEHYDE-RESINS 


form. 


ALAN A. DRUMMOND 


S INCE 1872, when Baeyer first observed 
that phenol reacts with formaldehyde 
to give a resinous condensation product 
much work hsis been done with a view to makins 
synthetic resins of this type commercial 
materials, and as a result, primarily of research 
by Dr. Baekeland, the technical world has come 
to realise the poesibiUties of phenolic con- 
densation products fes- use in many industries. 
The object of the earlier W'orkers was merely 
to produce substitutes for shellac, and it 
not until recently that the peculiar properties 
of these resins, notably their resistance to heat 
electricity and chemical action, were appre! 
dated fully. Varnish manufacturers are still 
actively investigating the possible applications 
of synthetic resins, but the lack of uniformity 
in behaviour of different batches, made under 
supposedly identical conditions, ha-s so far 
precluded extensive use in this industry. 

During the past thirty years many data, more 
or less empirical, concerning synthetic resins 
have accumulated, mainly in the patent files. 
The number of patents taken out year by year 
in Great Britain since about 1897 up to the 
beginning of the war, shows clearly that 
interest in synthetic resins has been increasing 
steadily. 



Tetx of Isaue. 


The graph indicates a general 
tendency in the nnmhcr of patents, re_ 
maximumEoon after the publication o 
land's lecture in America on Baekeiite 
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applications {.J. Eng. CAem. 1909 149) 
X^arch in this subject was, naturally, retarded 
f the war, but it is now receiving renewed 
ttention. The later patents relating to the 
^ibieot still convey an impression of empiricism, 
h t this may be due to the nature of the record, 
because systematic scientific method can rarely 
be deduced from a survey of patent specifica- 
tions The fact remains, however, that little 
or no fundamental work is being published on 
the exact course of the reaction involved in the 
production of phenol-formaldehyde resins. It 
is perhaps, more along the lines of physico- 
chemical investigation that new knowledge will 
come. Up to the present, work has been con- 
centrated mainly on the investigation of the 
chemical properties of the condensation product, 
on its behaviour towards various reagents, and 
on efforts to identify the individual constituents 
of the resins. As a result of this chemical study, 
attempts have been made to ascribe a definite 
constitution to the colloidal resin, but the 
results have been conflicting. Baekeland 
deduced an anhydride formula from the results 
of elementary analj-sis, starting w ith an assump- 
tion based on work done by I^'dercr {J . prakl. 
Chem., 1894, 158,223), and Manasse {Ber., 1894, 
27, 2409), who was the first to claim the 
synthesis of oxybenzyl alcohol by the con- 
densation of phenol and formaldehyde in 
presence of basic catalysts. Raschig {Zeit. 
angew. (7A«m.,1912, 1939) disputed Baekeland’s 
conclusions, but without advancing very clear 
proof of his own deductions. 


Recent work by Coster van Voorhout {Chem. 
Weekblad, 1920, 17, 2) has supplied more 
definite information concerning the course of 
the reaction between phenol and formaldehyde. 
This worker has investigated the changes in 
viscosity that occur during condensation, and 
has successfully isolated chemical individuals 
from the reaction mixture. He has separated 
crystalline o- and p-oxy benzyl alcohols, when 
an alkaline catalyst was used, and he has 
shown the presence of dioxydiphenylmethane 
when the condensation w as initiated by- acids. 
His conclusion was that in all probability 
Baekelite consists of dioxydiphenylmethano 
(probably polymorphous) in colloidal solution, 
together w ith traces of phenol and formaldehyde. 


It must appear from the foregoing th 
valuable as a knowledge of the chemical cc 
stitution, based upon an investigation of i 
toal condensation product, undoubtedly 
urthcr practical advance can more readily 
; ^hieved by a synthetic study of the res 
m “'^®®Hgating it before and dxu-i 

ynthesis, rather than analytically after 1 
taken place. Such a stu 
ati^ physical, as weU as chemical exam 
satin • Ui® changes during condi 

anri physical properties as viscos 

Voorhout’s pai 
uw only a brief reference to viscos 


determinations ; more data of this kind are 
wanted, and particularly by the manufacturer 
of formaldehyde-resins. 

Air-drying varnishes or lacquers, containing 
formaldehyde-resins, are readily obtained ; thev 
yield films of good elasticity, which can be 
improved by the addition of such substances as 
celluloid, collodion, and cellulose acetate, hut 
their durability in use is poor unless they have 
been stoved. A non-stoving varnish of acid- 
resisting properties would be of great service 
even in the chemical industry alone, particularly 
if it were also highly resistant to heat. 

Another difficulty has been the restricted 
solubility of the fiSaished resins ; alcohol has 
proved to be the best solvent, even for the 
resins in their more soluble condition, i.e., 
before the final reaction has been effected by 
stoving. Spirit as a solvent is not altogether 
desirable ; for one reason, varnishes containing 
alcohol are liable to leave a track of trapped 
air-bubbles on the surface that is being covered, 
and these bubbles or pin-holes are not ea-sily 
removed. Linseed oil, turpentine and similar 
oils are more useful varnish media. A process 
for obtaining oil-soluble sx-nthetic resins has 
been protected (Albert and Berend, E.P. 15,875, 
1914). Such so-called “ albertole ” resins 
apparentlj’ contain, in addition to the formaldc- 
hj-de-resins, at least 50 per cent, of nstiiral 
rosin, and although the process claims to elTeot 
a specific reaction between the synthetic and 
the natural resins so that a du.rable oil-soluble 
varnish is obtained, it is difficult not to suspect 
the durability of a varnish film of such compo- 
sition. A claim for the production of oil- 
soluble resins has also been made, whereby 
advantage is taken of the different reactivities 
of m- andp-cresol with formaldehj’de ; p-crcsol, 
with an excess of formaldehyde and an acid 
catalyst, is stated to give a resin soluble in oils 
(Robinson-Bindley, Weller, and Dulcken, E.P. 
134,503, 1918). The biggest field of application 
for synthetic resin varnishes, as now made, is as 
insufators in the electrical industry, where they 
arc used as stoving varnishes, particularly for 
coating in.sulating fabrics and tapes, and for 
impregnating coils. 

Follow ing the amalgamation of three of the 
foremost American manufacturers of insulating 
materials under the ic-gis of the General Baekelite 
Company {cf. J., 1922, 320 R), the pooled re- 
sources of scientific and technical information 
should make possible very distinct advances in 
the methods of manufacture and application of 
formaldehyde-resins. In view of this strong 
oomiietition, British manufacturers of electrical 
insulating material w ho are beginning to realise 
the specially advantageous properties of these 
resins, are likely to be seriously handicapped in 
their efforts to establish sound commercial 
processes, unless their methods have a firm 
scientific basis, founded on the results of 
systematic research. 
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THE EXTRACTION OF GASOLINE 
FROM NATURAL GAS 

GEORGE A. BURRELL* 

Part L — ^Extraction by Comrresaion and by 
AbBorplion in Oil 

The naturai-gas gasoline industry was started 
about the year 1904 in the oldest fields of 
the United States^ viz., those of northern Penn- 
sylvania, and its development to the commercial 
stage followed as a consequence of the im- 
possibility of meeting the demand for gasoline by 
any other means. In 1904 the automobile was still 
hi its infancy, but a demand had already been 
created for gasoline, hitherto a by-product of little 
commercial value. Although some gasoline was 
extracted from natural gas in 1904, the industry 
did not assume commercial proportions until the 
year 1910. Table I gives statistics of production 
in the United States for the years 1916 — 1920. The 
total amount of gasoline of all kinds produced in the 
States in 1920 was about 4*5 billion gallons. 
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United States it is not known until the drill strit 
the formation, whether an oil weHl or a gag u u 
will be found, so close together do the poe^V 
of natural gas and oil lie in the stratun ^ 
In such fields it is not uncommon to find both 
gas and oil in paying quantities in the sa® 
well. The term “paying quantities” must C 
used with reservation, because what would be ^ 
paying gas-well in the Eastern States, near cx 
tensive pipe-line systems and good marketti, would 
not be a paying proposition in some parts of the 
West, where the natural gas cannot be conveyed to 
market except at prohibitive expense, "jt 
different, however, with the oil, which can be 
stored, and of which a large quantity can be con- 
veyed a long distance by a relative^ly small pip^. 
line; or it can be transported in tank cars. 

“Wet“ or “ casing-hcad ” gas is found in inti, 
mate contact with oil. It emerges from an oi] wel] 
at the casing-head, finding its way thereto through 
the annular space in the well between the tubing 
and the casing. 


Table 1 

Natural-Gas Gasoline Produced in the United States^ 1916 — 1920 


Year 

f 

! 

, No. of 
operators | 

i 

No. of 
pUntd 

GasoUae produced 


Gaa used 

Viilue 

5 

Galioos 

Value 

$ 

Average 
price i»cr 
gall, 
cents 

Volume 1 

1000 cubic feet 

191S 

460 

596 I 

103,492,689 I 

14.331,148 j 

13-8 

208,705,023 

14,009,300 

1917 

750 

886 

217384,104 1 

40.188.596 ! 

18*4 

429,287,797 

84.3«.(XiO 

lOlS 

503 

1,004 1 

282.535,550 i 

1 50,363.535 ! 

17-8 

449,108,661 

40, 419, TOO 

1919 

611 

1,191 1 

351,535,026 

1 64,106.768 

18-3 ! 

480,403,963 

41,314,700 

1920 

5761 

1,154 I 

384,743,962 

71,788.122 

18-7 

498,430,952 

41,700,000 


t Not cu^inparable with other ye^rs because of oew chualflcatioD Adopted. statittics of U.S. Geolo7ical Suncy.) 


At the present time the production of gasoline 
from natural gas amounts to about 8 per cent, of 
the total production. This figure appears small, but 
it is important, because the addition of natural-gas 
gasoline to refinery gasoline increases the volatility 
of the latter, and so makes available much larger 
quantities of less volatile crudo-oil distillates for 
conversion into gasoline. In no other way could the 
refiner at the present time meet satisfactorily the 
almost insatiable public demand for motor gasoline. 
It is probable that if natural-gas gasoline had not 
been forthcoming for increasing the volatility of 
motor fuel, the internal-combustion engine for 
automobiles would have been developed so as to 
burn less volatile oils, for it is certain that the 
problem of supplying satisfactory motor-cars would 
have been solved in some way or other. 

OcCUBBENCE OF GaSOLINE IN NaTUBAL GaS 
Natural gas invariably accompanies petroleum in 
oil-sand. At times the quantity is almost negiigibie, 
usually it is considerable, and frequently ii 
is sufficiently great to turn a well into a 
“ gusher.” In the oil-sand the natural gas becomes 
saturated with the low-boiling constituents of the 
petroleum and theso escape with it from the wefil. 

Natural gas is divided into two great classes: 
“dry” or “ lean,” and “ w'et ” or “casing-head 
natural gas. By “ dry ” natural gas is meant gas 
from natural gas wells, not containing oil, at least 
not in commercial quantities. In some fields in the 

^ . 

* Petroleam Engineer, New York. 


“Dry” natural gas seldom contains more than 
0*5 galls, of gasoline per 10(X) cb. ft.; “casing* 
head” gas contains up to 10 — 15 galls, per 1000 
cb. ft. However, there is no sharp line of de- 
marcation between the two kinds. “ Ca«ing-hcad ’ 
natural gas is but rarely found with ri lower 
gasoline-content than “ dry ” natural pas, 

It seems fairly probable that the hydroci^rbons of 
“dry” natural gas were formed by processes 
analogous to those by which the oil was formed. 
some cases, if not many, the natural gas found as 
way from tho main body of the natural hydro- 
carbons, and lodged finally in the stratum where j 
was discovered. In its migration it freed itse 
from most of those hydrocarbons which are liquid a 
ordinary temperatures, retaining only a 
smaH quantity of very volatile gasoline. ^ 
gas, however, being found in contact with cru^ 
oil of very high gasoline content, is naturally ic. 
rich in this constituent. 

CoMI* 08 ITION OF NATURAL GaS 
The composition of typical samples of “ dry 8“ 
“ w'et ” gas, as determined by the writer, j, 
below. Tho methano was drawn off wiUi a 
pump at the temperature of liquid air, an 
other hydrocarbons at gradually ri?i»g 
tures. Many fractionations were made to e 
tho several hydrocarbons in a sufficiently ^ 

Statements in text-books to the effwt ..gee, 
gas contains appreciable quantities ^ jL-jro- 
carbon nronoxide, hydrogen, and unsatura e 
carbons, have not been confirmed. 




-steam stills ; B — absorbers ; tV — coollnjt-coils under cover. 
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Analyses of Natural Gas 
A 

" Dry” g&B 
84-7 
0*4 
S-O 
1-3* 


jlethane •• 
jithane 

yropane • ■ • ' • | 

pjSnM, heianesriieptai^, etc. 

Carbon dioxide 




Trace 

1*6 


B 

‘Wet** gat 
36-8 
326 
211 
5*8 
8*7 
Trace 

t 

100-0 


experimental error the nitrogen content 
pcobaoly aboot 1*0 per cent. 


Total 
• Principally 

4 nvina to unavoidable 

S appMr; it is pro 

[ Extbactioi? bt Compbession 

Gasoline was first extracted from natural ga« by 
ie compression method. The casing-head gas is 
itjected to pressures up to 300 lb. per sq. in., and 
lolcd with water in pipe coils, while under 
lessure. The gasoline produced is condensed and 
ipped in storage tanks. To secure the maximum 
^!d of gasoline from oil wdls, the gas is frequently 
jthdrawn at the casing-head of the well under a 
Icuum registering up to 25 in. of mercury. Under 
ese conditions the well simply becomes a still, and 
pug to the reduced pressure, it happens, not in- 
^uently, that after the natural gas from an old 
11 has been exhausted, almost pure gasoline 
pour distils off from the oil-sand. When some oil 
lls are connected up with many others to a 
nmon gasoline plant, they remain profitable 
ircee of gasoline long after they have become 
Qost valueless as oil producers. In methods of 
•winning only from 20 to perhaps 60 per cent, 
the oil is recovered ; hence the vast bulk of the oil 
nains underground. Although some gasoline 
npression plants are connected to as many as 
X) wells, the average number is from 100 to 300 
lls. One of the largest compression plants in the 
ited States, producing a maximum of 9000 galls, 
asoline per day, is connected to only 29 oil wells, 
natural-gasoline compression plant, in its usual 
■m, is simplicity itself, and consists of a com- 
hssor or compressors, either belt-driven or directly 
hnected to a gas engine; cooling coils arranged in 
►ders made of 2-in. pipe, on which water 
i and receiving tanks, built to withstand the 
issuro, where the gasoline is condensed, and out 
which it is automatically trapped into storage 
Other machinery comprises water pumps, 
•plying condensing water for cooling purposes; a 
»line pump to move the gasoline from tank to 
^ and to a loading-rack for shipment ; a small 
^rator to supply electric current for lights; and 
"ibly a little machinery, such as a driW press or 
foi minor repairs. There is usually also a 
pump connected to several 4- or 6-in, 
g.ithenng lines leading to various oil leases, 
nccted to these main gathering lines are 2-in. 
leading to the casing-heads of the oil wells 
which the gas is withdrawn. Some gasoline 
‘pression plants are much more elaborate than 
simple plant just described, because to many 
has proved a very profitable 
r I* reflected in the sUe and 

lency of their units, 

re^ure^ condense the gasoline from 

Knt depend upon the gasoline 

ent' . desirable condensable con- 

pentane, hexane and heptane, 
i"‘ “‘‘■•g® ““ounte, pressures up to 100 Ib. 

ito 250 sufficient, but usually pressures of 
i ^ lo. are employed. 


|P 


Ik' 


puni 


In compressing casing-head natural gas to 
pressures above 100 lb. per sq. in., two-stage com- 
pressors are used. In the first stage the gas is 
compressed to about 35 to 50 lb. ; it is then cooled 
and given its final compression. For natural gas 
which gives up practically all its gasoline at 
pressures up to 1001b., only single-stage compressors 
are employed. In two-stage compression hut little 
condensate is collected in the first-stage cooling 
coils. This condensate is of low gravity, usually of 
sp. gr. between 0-7368 and 0 7000, and is mixed 
finally with the bulk of the condensate precipitated 
by the bigh-stage compressor. Two-stage com- 
pr^sion is economical, because the temperature of 
compression is reduced, and more gas can be com- 
pressed in a given installation. 

The output of a natural-gas gasoline plant is 
largely limited by the handling and transportation 
of the product, and by the extent to which it can 
be used. Enough pressure could be applied to con- 
dense far more of the paraffin hydrocarbons than are 
liquefied, but these lighter fractions, principally 
propane and butane, raise the vapour pressure of 
the entire mixture to such an extent that railroad 
regulations forbid its transportation ; it becomes 
dangerous to handle, and loss by evaporation 
(weathering) becomes serious. 

Some of these lighter constituents can be saved 
and fixed for safe transportation and efficient use 
by the addition of naphtha, of sp. gr. 0*7778 — 
0*7609 and 460° F. (232'2° C.) end-point, to 
the hot compressed gases in the condensing coils. 
By this method any grade of gasoline can be made, 
and the vapour pressure of the mixture can be 
lowered sufficiently to make transportation safe 
and use efficient. This particular method of blend- 
ing is called hot blending.^* Many other ex- 
pedients are adopted to serve the same purpose, but 

hot blending ” is the best. 

In the Eastern States, where oil products of all 
kinds command a higher price than in the west, 
gasoline plants producing as little as 200 gaUs. per 
day are profitable under some conditions. It is 
rare in the eastern fields to find a compression plant 
producing more than 2000 galls, daily, whilst in the 
western fields of gaseous oil wells, plants to produce 
5000 galls, daily are not uncommon. 

X complete compression plant to handle about 
one million cb. ft. of casing-head natural gas per 
day. with gathering lines, vacuum pumps, booster 
stations, compressors, gas engines, buildings, water 
supply, tanks, loading racks, etc., costs about 
$150,000. Production costs, including labour, over- 
head charges, depreciation, depletion, taxes, insur- 
ance, sales, supplies, repairs, etc., amount to from 
7 — 13 cents per gall. Natural gasoline in the east 
HOW’ sells for about IS cts. per gall, at the plant, 
and in the mid-Continent fields for about 15 cts. 
per gall. 

Absorption Plants 

The oil-absorption method as applied to natural 
gas is essentially the same as that applied ^ shale 
gas by James Young of Clippens, England, in 1876. 
It was first applied to natural gas by the Standard 
Oil Co. of New Jersey in 1906, and a U.S. patent 
was issued to George M. Saybolt of that company 
in 1911. This patent has been the subject of litiga- 
tion for about three years, but a decision is due 
shortly. 

The oil-absorption method has a field of operation 
distinct from the compression method in that it 
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is applied to natural gas which contains a relatively 
small amount of gasoline vapour. The compression 
method is usually applied to cf^sing-hea^as con- 
taining more than 1 gall, of gasoline per lOTO CD. tt., 
and the absorption method to so-called *®*” 
“dry” natural gas containing less than this 
quantity. However, the oil method is steadily 
usurping the field long held by the comprep.on 
method, as operators are learning by experience 
that oil plants will work efficiently on rich natural 
gas and at low pressures. . 

The great bulk of the natural gas used indus- 
trially in the United States is 
which comes from gas wells and supplies light and 
fuel to cities like Pittsburgh, Pa., Cleveland, Ohio, 
Cincinnati, Ohio, Louisville, Ky., Tulsa, Okla., 
Fort Worth, Te.vas, and thousands of other towns 
and cities. The compression method cannot be 
used to extract the gasoline from this gas becau^ 
the partial pressures of the desirable condensable 
constituents are so small that a prohibitive 
pressure would be required to precipitate the 
gasoline-content. The oil-absorption process is 
used instead, and by it the gas is firoogh* 
contact with an oil of sp. gr. Oa‘m-;US140, and 
having the following general characteristics: 

Characteristics of Absorbent Oil 


the coils 

^ anotbeJ 


Specific gra>ity . . • • • - - 

Peusky-Marteo closed*cup flaan-pomt.. 

Cold test 

Viscosity (Saybolt) 

2 >iif i7Jafton Test 

Fractions 

1 

2 

3 

4 

5 
a 

7 

8 
9 

10 


Fez cent. 

F. 

10 

.. 537 (262-2%'.) 

10 

543 (261-1%.) 

10 

551 (270-6%.) 

10 

557 (273-9%.> 

10 

, . 665 (2T8-3%.) 

10 

575 (283 9% ) 

10 

$85 (2«9*4%.) 

10 

696 ( 296*l^) 

10 

618 (307-8% ) 

8*5 

660 (33l-l%.) 

1-5 

above 660 (33l l%.) 


0S2S4 
250"F. (12I l*C.) 
2S*F. (— 2-2*C.) 
1,800 


Sp. gr. 
o-si&o 
0-8l7d 
0-8192 
0*8202 
0 8211 
0 8221 
0-824$ 
0-8269 
08309 
0-8373 


The oil containing the absorbed gasoline is 
pumped to a still in which the gasoline is distilled 
off usually bv means of live ste.am. Ihe til 
is then pumped back to the absorbers for another 
charge of gasoline, and so the process is continued, 
the oil acting simply as a carrier of gasoline from 
the absorbers to the still. 

A complete unit consists of absorbers, weather- 
ing or vent tank, heat-exch.angers, oil-cwiling coils, 
still and condensors, pumps, boilers, piping, gas 

engine and compressors. 

The absorbers vary in size and number according 
to the pressure and quantity of the gas and its 
gasolineKiontent. From the absorbers the oil 
passes to a weathering tank where the pres-sure is 
released, and gases that are loosely held are with- 
drawn to the compressor. The oil next passes to 
a heat-exchanger where it is heated by means of 
hot oil coming from the still, thereby reducing the 
fuel requirements of the plant. From the hcaU 
exchangers the oil passes into the still where it 
meets live steam and where the gasoline is distilled 
from the oil. A mixture of steam, gasoline vapour 
and some absorbent oil pass out of the still, first 
into a so-called “ knockout” box, where most of 
the water. vapour and absorbent oil is precipitated 
under thermostatic control at temperatures of 

17 (p 130° F. (70'7° — 82'2° C.), and thence to the 

gasdJfne-cooling coils whore the gasoline is con- 
densed. The oil, freed of its gasoline, passes out 


of the still through heat-exchangers into i 
cooling coils, where its temperature ' - 

reduced by means of spraying water o,, i 
and thence into the top of the absorbers for 
charge of gasoline. 

All sorts of apparatus to produce the above ejM, 
have been tried, such as horizontal and verfa 
absorbers, different kinds of filling material for * 
absorbers, such as wooden baffles, cobble stones, stej 
turnings, clay forms, etc., tubular and iloublc-pi„ 
heat-exchangers, open and closed types of steai, 
stills, vertical stills, fire-heated stills, electricals 
and gas-engine operated pumps ; and all tbisespetj 
mentation is resulting in standard types of appj. 
ratus of good design, to fit whatever conditions ati 
encountered. 

The type of plant just described is called aj 
absorption plant, but, as a matter of fact, fra. 
qucntly more than half of the gasoline is produced 
by a compressor which is always included as part o| 
the equipment. The absorbent oil extracts hydro, 
carbons from the natural gas which cannot be con- 
densed in the gasoline-cooling coils of the steam, 
still. Thoreforo the.se vapours, along with other 
light vapours from the vent tank, are compressed 
up to pressures of 250 Ih. per sq. in. and cooled in 
water-cooled coils while under these presswa 
There results a deposit of gasoline lighter mweigll 
and more volatile than the gasoline produced tioo 
the still, but which, when mixed with the latter, is 
transportable and usable. This combined prodnet, 
known as “ absorption ga.soline,” is more stable and 
of a lower gravity than ordin.ary compression gaso- 
line For this reason it is a preferred product and 
sells' for one to two cents more per gallon, Thitk 
one reason why more and more casing-hcad gisii 
being treated c.aeh year by the absorption method 
than by the compression method. .Vnother reM 
is that air enters the pipe-lines which drawMtaril 
gas from the wells under rediieerl pressure, m 
introduction of air decreases tlie ^pact.v o th 
compressors, and, what is far 
diminishes the partial pressure ® 
fr.actions in the gas so that higher . . 'jj,;, 

hibitive pressures have to be cmpbi.'C’fi „ 

all the gLline. The introducUor, o ~ J 
pipe-lines leading to the absorbers ® “ 
plant has but little effect on ja 

plant. Rarely can the . yo* « 

in compression installations bo P 

.,u. .h.. .r . 1 .. 

the operators havo taken adv. ^ 
information available, '“’"^-rrJdualgMh 
small absorption plants to treat jjo!* 

because these contain a certain ai nreeip’^^^ 

No matter what pressure be ,1 „„nniir 

1 • 1 V 


■ V' vapour 

it, the gasoline ‘'’‘"'.I’ 

pressure and inevitably fimts . 0.5 

going gas; the amount will rango P 
^r 10* cb. ft. The best practice is to ^ 

remaining gasolino in "''P/'F”"’ -j,, the e»‘ 
naphtha remaining in contact , or 

enough to raise its Beaiime P .'j „ st«'# 
degrL, after which it is diverted 
tank and a fresh supply h 

Thus we see that a ,.„lion p'®”* u 

combination ®®™P''«?®'”"‘*".tn^tion 
an absorption ‘or combin»“’ 

compression plant. As the -.joline h** 

more selective in producing b 
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lr*oiin/*”p® of plant for treating both “ wot and 


stitnents, it is liomdng into fan>ar as an 


" natural gaa. 

^ider the absorbent ooil, tho better does it 
^ rb gasoline ; hence in oilfields where water is 
e or hot in the summer time, artificial methods 
been adopted to cool the oil. These methods 
'liie take the form of some kind of refrigeration 
Stem, e.ff., ammonia coils, 
ith some 


,, , This plan has met 

success although such installations are 


TV fewT. 

In compression plants, expansion engines are used 
a limited extent to cool the hot compressed gaa 
' tbe compressors. In these engines, compressed 
is expanded from the power cylinder of an 
[gine and thus cooled it is passed through the 
Iter tubes of double pipe coils, inside of which 
BSCS the gas to be cooled. 

Most of the oil-absorption plants are installed on 
Bin lines of natural-gas companies supplying 
lies with gas for light and heat. Almost in- 
riably the plants are located on the discharge 
le of compressor stations already installed for 
rcing natural gas to market These compressor 
itions are adopted by the gem companies when the 
essure of the gas from the wells has declined to a 
int that is insufficient to force the gas to market, 
lis has occurred in all the naturaJ-gaa fields in 
i eastern part of the United States and in most 
the western fields. The natural-gas industry ia 
declining one and already some gas companies 
re had to mix artificial gas with their natural 
1 to supply their customera. This is especially 
le in the winter time when consumption reaches 
peak. 

fhe pressure of the natural gas at these stations 
ries between 35 and 300 Ib. per eq. in., and as 
rule ranges from 100 to 900 lb. At higher 
issures less oil is required for extraction than at 
er pressures, for the same quality of gas. The 
intity of oil is the principal determiniug factor 
fixing the cost of an absorption plant, because 
I more oil that is required, the larger must be 
absorbers, pumps, stills, boilers, lines, and 
er equipment. T^refore natural-gas companies 
e found in the gas delivered from their com- 
Bsor stations, conditions almost ideal for the 
dent working of the oil-absorption process. In 
ition, they had a water supply already at band, 
te, working force, shop eqaipment, houses, etc., 
of which only had to be enlarged in boUding 
absorption pl&nts. 


Depletion of Hkaxino Valvi 
xtensive tests have shown that the heatin 
0 0 dry natural gas is lowered but little I 
racting the g^lioe. Only 1 to 5 pints . 
ne per million cb. ft. of gas are remove< 
to 10 to 90 cb. ft. of gas p. 
^ ’t ®°''respond8 on tho average to 
cent, or less in the heating valu 
-lam Kas has a calorific value i 

« tha l®nxw a gas far higher in heatit 
denleH 8»s supplied to consumer 

dine to the extraction ^ 

tr Int gas may, however, I 

of thU hi^er gascli, 

'ferv heating value is. howeve 

cb. ft <« ISOU— 1800 B.Th.l 

1 owing to the preponderance of tl 


hydrocarbons ethane and propane, with heating 
values of 1800 and 2500 B.Th.U., respectively. 

Natural gas is sold at prices ranging from 30 to 
P®® 1000 cb. ft. ; but little artificial gas of 
^ to 600 B.Th.U. per cb. ft. is sold for less than 
$100 per 1000 cub. ft. in the United States. 

The extraction of gasoline from natural gas ia 
a real conservation measure. Most of the casing- 
head gas thus treated formerly went to waste, after 
the relatively small requirements of the leases for 
drilling and pumping wells had been satisfied. The 
gasoline extracted from dry natural gas sells for 
much more in that form than in the form of 
vapour mixed with the gas and supplied for heating 
and lighting purposes. 

Absorption plants remove mnch water vapour 
from the natural gas. This is an advantage because 
in cold weather this water deposits in low places in 
the mains and freezes, breaking or choking the pipe 
and thus diminishing the output. The removal of 
the gasoline vapour also lengthens the life of 
rubbers in the patent pipe-couplings used on all 
main gas-lines. Some of these mains are 20 in. in 
diameter and several hundred miles long, and are 
connected with hundreds of miles of other pipes 
with diameters down to 1 in. 


CHEMICAL INDUSTRY CLUB 

Wt. A. Gordon Craig, Chairman of the 
Executive Committee of the Chemical Ir^ustry 
Club, presided at the fourth annual dinner, 
which was held in the Connaught Rooms, 
London, on November 24. Lord Riddell was 
the principal guest, and there were also present 
Sir William Alexander, Sir Max Muspratt, 
Mr. Roscoe Brunner, Air. T. R. Duggan, Sir 
William Pope, Dr. E. P. Armstrong, Mr, 
A. Chasten Chapman, Prof. F. G. Etonnan, 
Mr. P. A. EUis Richards, Mr. J. Arthur Reavell, 
Dr, Herbert Levinstein, Air. E. V. Evans, Mr. 
W. J. U. VVoolcock, Air. S. H. Burford, and 
Air. J. A. D. Alackay (Alaster of the Tallow 
Chandlers Company). 

Lord Riddell, in proposing ‘ ‘ The Profession and 
Industry of Chemistry,” said that he had no doubt 
been asked to propose the toast because he knew less 
about chemistry th.ui anyone present, but duri^ 
the dinner he had put a few questions to tho 
chemical pundits near him, and he gathered from 
them two things, first, that the position of the 
chemical trade now was much superior to what it 
was Iwfore the war, and secondly, that the chemical 
trade was on© of those businesses in which there 
was very little money. However, he discounted the 
latter statement because he very often went to trade 
dinners and he always heard the same story. There- 
fore, he was not surprised to hear that while tho 
chemical industry was doing well in a way, it was 
doing badly financially. He knew sufficient of 
chemistry to know that British chemistry had a 
glorious tradition. It was the custom here to run 
our country down and other countries up ; but ours 
was the best and the most glorious country in the 
world, because almost every great discovery of im- 
portance during the past fifty years had been made 
by a Briton ; that applied especially to the chemical 
industry. Nearly aU the great inventions of the 
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world had been made by Britons. There was no 
man on earth who could be found with a brighter 
mind than a Briton, and he could not help think- 
ing that it would be a good thing if pcditicians had 
to attend trade dinners, as he had to, and come 
into contact with the wonderful men who were 
silently doing all the wonderful things in ecience 
and industry, and so changing the face of the world. 
They did not write about it, and the general public 
knew little of what they were really doing. He was 
glad to learn that greater unity was now prevailing 
in the chemical industry and he only hoped that 
that would lead to greater exports, because the 
future of our country depended upon our export 
trade. 

Prof, F. O. Donnan made a humorous reply to the 
toast, and was followed by Mr. Roscoo Brunner, who 
said that he had that morning presided at a meeting 
of the Joint Industrial CouncW for the chemical 
industry, where they were lectured by one of the 
labour men upon brains and how to put them into 
industry. This man said that he had lately met a 
man who had so successfully put brains into his 
business that he had not reduced wages but had 
been able to lower his wages bil4 by £20,000 during 
the past year. He recommended that idea of 
putting brains into business to all who were con- 
nected with the chemical trade, but ho entirely 
agreed with Lord Riddell that Britishers were far 
too apt to belittle themselves, and he had repre- 
sented, on behalf of the chemical trade as a whole, 
to that meeting of the Joint Industrial Council that 
the chemical industry had always put brains into 
the business and was putting more brains in now 
than ever before. Some of those in the industry had 
been looking to the Club to help bring about greater 
unity, and they had also been looking to the Federal 
Council for Pure and Applied Chemistry. It was 
to be hoped that their efforts might be successful in 
bringing together the warring but friendly societies 
which represented the chemical profession and the 
chemical industry. They all looked forward to the 
Club doing a great deal for those warring elements, 
which, it was hoped, would become very much more 
friendly in the future, to the great advantage of 
the profession and industry. 

Brigadier-General Sir William Alexander, pro- 
posing “The Chemical Industry dub,” said the 
history of the Club was a short but glurious one; it 
was doing a great deal of good. Lord Riddell had 
pointed out how Britons had usually been the 
initiators of new inventions, but initiation did not 
mean everything. There was development after the 
invention, and if we paid more attention in the 
future to development we should reap the financial 
benefits which hitherto we had allowed others to 
take from us. He had recently returned from 
America, where he had been the guest of the 
Chemiata’ Club of New York. That, to him, was a 
•wonderful institution which brought together 
chemists of all classes. He hoped that in time we 
should have in this country a club on the aame tinea, 
where chemists from all parts of the Empire and 
America could meet and converse. 

Sir William Pope, who replied, said there was a 
danger of chemists getting into boastful habits, after 
the very fine speeches that had been heard that 
evening. He looked to the Chemical Industry Club 
to play a very great part in pulling together 
the various chemical interests in this country, 
a3<tf^ what they really wanted now was the 


assistance of men like Sir William aIav 


and other leaders of chemical industry to 
and help the Club, and to assist in laun^ 
it on to a much broader basis. Although^J? 
had every reason to bo proud of what the n 
had already done, all associated with the prof ■ 
should put their heads together and endea^o^ 
raise the status of the Club, and make it 
greater factor in the advancement of the ■ 
industry and chemical science. 

Mr. C. S. Garland, M.P., proposed the Gu 
and made special reference to the presence 
Max Muspratt and Mr. Duggan. ^ 

Sir Max Muspratt, replying to the toast saidi- 
was an extraordinary believer in the human touci' 
industry. A short time ago he was asked to 
an inaugural address at the new Widnes ChaS 
of Commerce and he chose as his subject 
Human Factor in Industry.” He ventured tosn 
there at some length what he would now say ig* 
very few words. There was an absolute necessitt 
that we should allow the human element and 
human conception to enter into our industry ant 
our science. Many of the things that Lord Riddel 
had said were absolutely true. We Britons dU 
underestimate ourselves; we had a certain OKonit 
of reserve and thought it was bad form to taft 
about what Britons had done in industry ari 
science ; that was because we did not understand 
trust one another sufBciently. No body of frieii 
had the slightest objection to one or the other bloi. 
ing his own trumpet in reason. The other extreii 
of not blowing one's trumpet because we were not 
friends, meant that the whole of the British Empin 
was losing a valuable asset. We wanted, fronti# 
smallest laboratory boy to the biggest professor, to 
learn that we are all members of a grentbodya 
scientists and industrialists. We wanted it to b 
realised from the most humble apprentice in tb 
works to the chairman of the biggest company thit 
we are all one body striving with heart and booI to 
keep England in its proud position attbehwdof 
the chemical industry of the world; and it w 
because functions like this helped many members« 
the chemical industry and profession to realise tht 
human touch that he would always be 
present, whether as a gueet or as the humbiis 
member. _ - ,1 

Mr. T. R. Duggan (Chemist’s Club, New Tort) 
was also called upon to reply. He said !] 

or fourteen years since h© had had the 
speaking to an English audience. 
habit of speaking to Americana, 
easy to speak to Americans, ^ 

easy to speak to Englishmen. 
kind references to the Chemist s Club 
and he could only repeat that its mem 
extremely pleaa^ to welcome lb( 

British Chemical Industry Olnb at any 
should 6nd it possible to visit New ° 
there had been considerable intercoure 
two Clubs, thanks to the efforts o‘ - ' rf|j,)l(i 
secretary of the Chemical Industry 
York Club was sUrted many years ago, 
surprise some of them to know 
existence to Dr. Schweiteer, who " , 

clever man, a German, but " pte®^ 

■ Club had 


citiaen. The American 

thanks to the generosity of BC 

which were worth £ 160 , 000 , («« 

mortgaged. The premises consjstca 
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, were thirty rooms, of which twelve were 
I^idential purposes. The New York Caub found 
to LvV^ident members; they helped 
biv in bringing to the Club those who 
not come if ^ey were not sure of meeting 
^ e He himself had lived at the Club for 
■ rs In many ways the Club premises in 
Ivtohdl were better than those in New York 
“ e in New York the restaurant did not pay, 
« the london Club moved into larger premises 
k those at Whitehall Court and started its own 
Itourant it might have the same expwience The 
■ffiMiltv in that case was that on certain days of 
k^week there were hardly any members using the 
n .k »nd vet the stafi had to be maintained all the 
' i/ncw York they had a staff behind the 
Xurant of fifteen which had to be kept up, and 
rimetimes there were two waiters to one diner. It 
-J been mentioned that he was one of the original 
lemhers of the Society of Chemical Industry; he 
laa one of the original starters of the Society, not 
he original that they had m mind, but the origmal 
efore that. There was a dispute as to when it was 
tarted It was not started in the north of England 
,nt in' London by “ Tommy ” ^rer one night 
owards the end of 1880. He himself had to go down 
0 tho Institute at Finsbury and there was a party 
f fifty or so present, which formed the nucleus of 
he original Society of Chemical Industry. There 
.as another meeting in the following January at 
fhkh 150 were present, and he was on the com- 
littee which was formed at the first meeting. For 
ome reason he was not on the second committ^, 
,ut that was the real history of the start of the 
loclety of Chemical Industry. Unfortunately 
‘Tommy” Tyrer was no longer with us, but ms 
on would probably remember the meeting. 
Proposing the toast of “The CJhairman,” Dr. 
S. F. Armstrong said Mr. Craig was a chemical 
oerehaat, but there were several kinds of chemical 
nerchants. There was the chemical merchant of 
he very highest class who rubbed off the Carman 
abels from the bottles before he placed his own 
ipon them; there was the chemical merchant who 
glued his own label, a great big one, on top of tho 
•rerman label; and then there was Mr. Gordon 
[Jraig. He thought the Club was very fortunate 
in having him as its chairman. 


' The Chairman, in reply to the toast, assured 
those present that if ever he did deal in German 
loods he informed his customers that they were 
lerman. As to the Club, he wished to emphasise 
he fact that it was a social club. It was a live 
iub and a growing club, and it was intended that 
he club should grow and outgrow its present 
remises. As chairman of the Executive he wishe<l 
5 say that they felt they were on the right lines, 
^ey now had the support of the most eminent 
aerabers of the chemical industry and of tlie 
ederal Council on the Executive of the Club, 
hieh was a great asset. It was also to be em- 
hasised that the Club was intended for recreation 
nd for bringing all classes of chemists together, 
J-be academic' man right down to the humble 
merchant, such as himself. It might be that they 
ere sometimes not in sufficiently close touch with 
je manufacturers ; well, here was the opportunity 
close touch with one another and discuss 
^rything from their own points of view. Hint 
^ d ^ C&emical Industry Club wanted and 
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NEWS FROM THE SECTIONS 

EDINBURGH AND EAST OF SCOTLAND 

Dr. H. E. Watt presided at the meeting which 
was held in the Hall of the Pharmaceutical Society, 
Edinburgh, on November 14. The admission of 
seven associates was approved. 

Prof. G. Barger delivered an address on “ Some 
Recent Advances in Biochemistry.” After a short 
retrospect of the early beginnings of biochemistry, 
the lecturer dealt with recent work on the proteins 
by Dakin and others, particularly that relating to 
partial racemisation. Dakin’s explanation of thjs 
phenomenon makes clear the possibility of a separ- 
ate protein for each species ; this is known to be the 
case with the albumin of the egg of the duck and 
the hen, the difference between the two proteins 
having been demonstrated by their anaphylactic 
relationships. It also explains in part the difficulty 
of synthesising proteins, as the use of alkali in con- 
necting up different amino-acids will bring about 
partial racemisation. By the use of butyl alcohol 
and continuous extraction of the amino-acids from 
solution in water, Dakin found in casein jS-hydroxy- 
glutamic acid, an amino-acid which had not hither- 
to been detected and which constitutes 10 per cent, 
of the weight of tho protein. Perkin and Robinson’s 
work on harmine and barman was then briefly 
described, and also recent work on hormones and on 
tho extraction of the very active substance thyroxin 
from the thyroid gland and of insulin from the 
islets of Langerhaus. An important development 
in the therapeutic application of chemistry is the 
production by the Bayer Company of a substance 
which is a specific remedy for sleeping sickness, and 
whose efficiency lies in its power of preventing the 
fission of the trypanosomes. Of considerable interest 
in connexion with physiological effects and chemical 
constitution is the syu-oxime of pcrillaldehyde, 
which has been prepared in Japan from the eseen- 
tiai oil of Perilki ncnkinensis, and is claimed to 
be 2000 times as sweet as sugar, although the anti- 
oxime of the same substance has a bitter taste. In 
conclusion the lecturer described the production of 
glvcerol from sugar by alcoholic fermentation in 
alkaline medium. 


NOTTINGHAM 

At the meeting held on November 22, Mr. S. F. 
5urford presiding, Mr. S. R. Trotman read two 
papers, one on “Bleaching Cotton with Hypo- 
‘hlorous Acid,” and the other, in conjunction with 
\lr. D. A. Langsdale, on “ The Action of Ozone on 
Wool and Chlorinated Wool.” .. j , f t 

In continuation of work already described (c/. J., 
L9^ 219 t) the bleaching of cotton by hypochlorous 
icidVas further investigated. Hypochlorous acid 
tself and a solution made from bleaching powder 
ind boric acid, showed very similar rates of absorp- 
ion by the fabric. The absorption from bitching 
jowdcr is much more gradual. The hypochlorous 
:Aeach gives whiter goods, the percentages of ash 
ind oil are lower, and the copper value (an i^ex 
if the oxvcelliilose formed) is much lower than that 
,btained‘by the usual process. The use of hyp^ 
'hlorous acid obviates the necessity for a 
uid hence saves both material and one handlmg of 
he goods. 
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"When commercial chlorinated wool was expos^ 
to the action of ozonised air for a week, all toe 
effects of chlorination already described (loc. crt.) 
are accentuated. The proportion of fibres damaged 
by the loss of their epithelial scales is increased, and 
the amount of wool dissolved by alkalis is grater, 
but there is a loss in felting power and elasticity. 
Very similar effects are produced by other agents, 
S.O., BadUus subtilis, which are capable of destroy- 
ing the scales of the wool fibres. All these results 
give a foundation for the complaints that unshrink- 
able wool does not wear well. 

LIVERPOOL 

A special meeting of the Section was held in the 
TJniversity on November 29, under the scheme for 
co-operation between this Society and the Chemical 
Society. Mr. A. T. Smith occupn^ the chair, and 
about 60 members, Fellows of the Chemical Some^ 
and friends, were present. Prof. E. C. C. Baly 
delivered a lecture on “ Photo-catalysis, Part III. . 
The Photosynthesis of Naturally-occurring Nitro- 
gen Compounds from Carbon Dioxide and Am- 
monia,” in which he summarised the work 
subject done by himself, in collaboration with Prof- 
I. M. Heilbron and Mr. H. J. Stern. The chair- 
man, Prof. Heilbron, Capt. F- A- Fr^th Mr A 
Morton, Mr. H. M. Langton, Dr. C. H. Clark and 
Mr. R. Thomas took part in th« discussion. 

The Annual Dinner of the Section, in conjunction 
with the Liverpool and North-Western Counties 
Section of the Institute of Chemistry, wm held on 
December 2 in the Midland Adelphi Hotel, and was 
attended by over 120 members and friends. Ihe 
chair was taken by Dr. F. J. 

the local Section of the Institute of Chemistry, and 
among the guests were the President of the Societv 
and Mrs. Armstrong, the Lady Mayoress of Liver- 
pool, Sir Max aiuspratt, Bt., the Hon W and 
Mrs. Hulme Lever, Mr. John Gray, Dj. /J. c. 
Clayton, M.P., Mr. Horatio Ballantyae, Alderman 
and Mrs. W. Muirhead, the Town Clerk and Mrs. 
Moon, Dr. J. P. Longstaff, and Mr. R. B. Pilcher. 
After a short toast list, the remainder of the even- 
ing was devoted to music and dancing. 

OTTAWA 

The first meeting of the current session was held 
on November 9, the subject of discussion being 
” Domestic Fuel Problems.” Mr. Hambly occupied 
the chair; fifty members and friends were presen^t. 
In introducing the subject the chairman briefly 
referred to the problems met with in firing both 
industrial and domestic furnaces. 

The characteristics of different types of fuels 
were dealt with by Messrs. R. E. Gilmore, J. H. H. 
Nicolls, and H. Kohl under the following heads , 
(a) the relative value of chemical and physical 
analysis of coal and other fuels ; (b) the classifica- 
tion of the higher types of fuels; and (c) the 
ignition temperature of different fuels. 

Chemical analysis involves the determination of 
moisture, ash, volatile matter, and fixed carbon. 
The moisture and ash determination tell what 
quantity is not real fuel. The volatile matter 
indicates whether the fuel is smoky or not and the 
fixed carbon shows how much coke or charcoal a 
given fuel will yield. Physical analysis includes the 
handling, storage and burning qualitie.s. Tlie 
classification of coal into anthracite, semi onthra- 
cite^semi-bituminous, etc. is accomplished by 


chemical analysis, but this must not be done mu, 
out taking into account the physical characteriM; 

T# A /sliaTniaf’fl r-ArtifinAta of ttTiol-r...:. 


If to a chemist's certificate of analysis 
attached an interpretation of the results 
analysis, the layman or semi-technical man 


of 


place more value on chemical analysis than ^ 
usually does. ' 

The Welsh coal now sold in some Canadian citie. 
comprises at least four different grades, and th( 
trouble with it is not due to its chemical, but to 

its physical properties, particularly its i — j 

.1. 


ll/a UelfU 

If the best grades of Welsh anthracite 
screened and graded before selling to the consumer 
they would be equal to, if not better than, the best 
grades of Pennsylvania anthracite. Americai 
anthracite is, however, considered the standard 
household fuel, and as long as this supply j, 
available it looks as if only the price factor vH 
control its use. 

The various methods of determining the ignitioa 
temperature of coal were fully described. 

Mr. E. S. Malloch outlined the practical opera, 
tion of a hot-water furnace with eaclt of the dif 
ferent types of fuel, and described the resuiti 
obtained in each case. 

BIRMINGHAM 

A joint meeting with the Midland Countiei 
Section of tho Institute of Brewing was held in the 
University of Birmingham on November 23, whet 
Dr. E. B. Maxted presided and Prof. ,A. R. Litj 
read a paper on ‘‘ Starch and its Estimation ii 
Bariev and in Wheat.” 

After discussing the economic importance ol 
starch, Prof. Ling said that in the absence of »i 
accurate method of estimation the practice hil 
arisen of expressing the starch content by difierenci 
as “ nitrogen-free extract.” This, like mostoftb 
methods of estimating starch, was inaccurate atd 
attention was therefore devoted to the researchesof 
C. O’Sullivan and Horace T. Brow n, which prended 
a basis for further inquiry. It had been fo”™™ 
tho percentage of apparent maltose produced at tie 
end of, say, 1 hr. by hydrolysing st.irch with 
diastase bore a constant relatuiii to the star 
originally present. To apply this "''‘I' “ 
practice it was necessary to 
percentage of apparent maltose produced by 
Ivsing starch varied with the dinstatic ,, 

malt cmj/loyed. This bad been done, and cU e® • 
pure wheat and barley starches h.sd 
give identical results on hydrolysis, due d 
being made for variation in the ;! 

the malt. The method 

marised ns follow^ —About j g. “ ,jil 

grain is extracted in a Soxhlot tx . ^ 
alcohol (sp. gr. 0-920) for 2 hrs., " 
sugars, fats and certain proteins. i„a'>; 5 ed b! 
starch is washed into a boaken^ pf' ■ 
boiling for 10 minutes, cooled to •)/ ,V; ; ^ic 
lysed with 10 c.c. of malt-extract o ^ 

70“ (Lintner) for 1 hr., with rfk 

After boiling, the conversion ^ t 

the washings of the residue, is filtcre p 

to 200 o.c. ; 30 c.c. of this solution - 
100 o.c. and titrated against 10 u p- «» 

solution. A blank experiment, usu'R ^ 
malt extract only, is carried out tjontolj 

as the actual conversion to enable “ “ 
made for the reducing bodies presen 
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, fry.Q percentage of starch is calcnlated by 
u fl=94'73 M'/M, in which 8 is the per- 
starch in the sample, M the perwntage of 
maltose produced from dry barley or 
from malt of known diaatatic power 
in the form of a graph) under definite con- 
!• s and the percentage of apparent maltose 
^\Tii bv the sample under the same conditions, 
with malt of the same diastatic power. The 
has civen accurate results with barleys and 
ts from the Rothamated Experiment Station 
id the Olympia Agricultural and Research 
ation Offchurch. 

In the discussion Capt. H. J- Page said that the 
cthod was valuable and gave very concordant 
suits which accorded with the percentages of 
arch they expected to find in barleys and wheats, 
e hoped that the method would be extended to 
)nlv to other starches. 

A special meeting, to which Fellows of the 
bemical Society resident in the Midlands were 
vited, was held on December 5, in the University. 
Dr. k- B. Maxted presided, and the following 
ireo papers w'ere presented by Prof. G. T. Morgan 
id his associates : —(1) Researches on Residual 
ffinity and Co-ordination. Pt. XV. Interactions 
Acctylpropionylmethane and the Tetrachlorides 
^ Selenium and Tellurium (with Mr. H. G. 

eeves). . 

(2) The Upper Limit of Diazotisability m the 
enzene Series : Aminomesitylene-hw-diazonium 
alts (with Mr. G. R. Davies). 

(3) Studies in the Normal Butyl Series. Pt. II. 
he Four Stereo-isomeric ySy-Di-p.tolylamino-n- 
itancs. 

:(1) The tetrachlorides of selenium and tellurium 
jeh induce characteristic tautomeric changes in 
active /S-diketones such as acetylacetone and its 
kmologues. Acetylpropionylmethane (propionyl- 
letone), preferably in the form of its copj^r 
[rivative, behaves towards selenium tetrachloride 
[ its ordinary mono-enoUc modification, 
C,H,.C(OCH,):CH,CO.CH„ 

I vields selenium acetylpropionylmethane, 
Se.(C.H,0,),- 

th tellurium tetrachloride, acetjdpropionyl- 
thaiie reacts in ite methytene-enolic form, 
l5.CO.CHj.C(OH);CHj, giving rise to tellurium 
tylpropionylmethanedichloride, Te(C4H,0,)Cl,. 
reduction this dichloride furnishes tellurium- 
tylpropionylmethane, Te(C*HeOa), a substance 
uiig an intense bactericidal action. 

Z) When treated with three molecular propor- 
of nitrous acid, triaminomesitylene hydro- 
wide in acid solution is diazotised only in two 
Its amino-groups, yielding aminomesity^ene-bi^- 
soniumchloride identified by conversion into 
lnoraesitylene-6i5-azoimide NHj.C,H,N, and the 
ichloride hydrochloride, 

HCl,NH,.C,H,(N..AuCg,. 
en, however, this diazotisation with excess of 
itfe is effected in presence of hydrazoic acid, 
formation of the foregoing bistriuzo-compound 
illowed immediately by the diazotisation of the 
amino-group, thus leading to the production 
fnrtriazomesitylene, C,H,N,. It is inferred 
I hese results that in a monocytic triamiiie of 
oenzene series, only two of the three amino- 
diazotised coacurrently. The diazo- 
JtJ V third araino-iproap is manifested 
ter the two first-formed complexes 


have been substituted by other groups, such as the 
triazo-radiole. 

(3) When jOv-dichloro-n-butanc, or the corres- 
ponding dibromo-compound, is condensed with 
ji-toluidine, two isomeric diamines are produced 
having the same graphic formula: 

p.C,H,.NH.CH(CH,).CH(CH,)NH.C,H,.p. 

The leas fusible isomeride is a racemoid substance 
resolvable by the aid of d-o-bromocamphor-R- 
sulphonic acid, into two optically active enantio- 
morphs, d and I /3y-di-p-tolylamino-n-butane. The 
more fusible isomeride, which is non-resolvable, is 
raeso - ^7-di - p - tolylamino-u-butane. These four 
stereoisomeric modifications of the same diamine 
furnish a complete analogy with the four stereo-iso- 
meric tartaric acids, this being the first instance 
in which a complete set of four basic substances 
containing two asymmetric carbon atoms has been 
isolated in definitely crystalline forms. During the 
condensation between j>-toluidine and the di- 
halogenated n-butanes a basic by-product is iso- 
lated, yielding characteristic bright yellow salts, 
and identified as 3.o.7-trimethylacridinc. 


MANCHESTER SECTION AND THE CHEMICAL 
ENGINEERING GROUP 

A joint meeting of these organisations was held 
in the Textile Institute, Manchester, on December 1, 
when Mr. W. G. Fraser read a paper on “The 
Chemical Engineering of Paper Manufacture.” In 
the abridged form of the paper, as circulated, a 
brief outline is given of the processes and plant 
\ised in the manufacture of paper from various raw 
materials. The digestion and bleaching operations 
arc described, and reference is made to the import- 
ance of beater design on the character of the beaten 
pulp; for example, with a high backfall close up to 
the roll, hydration takes place rapidly, whilst with 
a backfall more tangential and further away from 
the roll, hydration takes place less readily. Some 
intere-^ting facts are noted regarding the consump- 
tion of water and coal in a paper mill; the quantity 
of water, including that used in steam-raismg, 
varies from 100,000—150,000 galls, per ton for rag 
papers to 10,000—12,000 galls per ton for new«- 
urint The amount of coal may vary from 0—7 tons 
per ton oS rag papers to 16-17 errt. for newsprint. 
\ table is giren showing the approximate quantity 
of coal nsed for each operation in a mill whach con- 
sumed 720 tons of coal in the manufacture of 265 
tons of paper. 

LONDON ^ 

On December 4, in the Engineer Club. Dr. O. 
Scott Robertson, chemist to the North of Ireland 
Government, and Mr. E. Dickinson read a paper 
on “The Valuation of ^ 

means of a Modified Citnc-Acid Test. Mr. E. V. 
Evans presided over a small attendance. 

ifter^ enumerating the different kinds of in- 
soiublo phosphatic fertilisers, the ai^hors draw 
attention to the insufficiency of the officiM citnc- 
acid test when applied to ° 

narticularly fluorspar slags, and rwk phosphate. 
If 1 gram of phosphate be used in the 
of 5 g the analytical results give a much bettor 
indication of the fertilising value. . 

The discussion served to sl»w up the extreme y 
empirical nature of the citric-acid test, left 

the’^impression that it is advisable to work out a 
new test, based on scientific principles. 
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THE JOURNAL 

On several occasions in the past the Council and 
the Publications Committee have considered the 
feasibility of issuing the Journal, or a part of it, 
weekly instead of twice a month ; but there were 
always obstacles which could not be overcome. Now, 
however, conditions appear to be more favourable, 
and the Council has decided to publish a weekly 
Journal from the beginning of next year. 

At the October Meeting of Council, it was 
resolved, on the motion of Sir William Pope, chair- 
man of the Federal Council, to issue the “ Review 
section as a separate weekly periodical, under a new 
name, and as the official organ of the Federal 
Council. To make the necessary arrangements the 
Council appointed the following ^ “ 

Executive Committee; — Sir W. Popo, • 

Armstrong. Mr. E. V. Evans, Dr. S. Miall, Mr. 
p H Carr, Mr. W. J. U. Woolcock, and Mr. C. 
S. Ga’riand. In its report, presented to the Council 
in November, the Committee recommended: that 
the weekly journal should be called “ Chemistry and 
Industry ” ; that for a period of one Jehr wpies of 
it should be placed at the disposal of the 
Society for distribution among those of its * ellowe 
who are not members of the Society of Chemical 
Industry; and that the editorship should^ offer^ 
to Dr. Stephen MiaU, as the Committee Imd failed 
to ^me terms with the present 
Editor In accepting these proposals, the t^uncil 
^preied the wish that, if possible. Abstracts and 
Transactions should also be Usued weekly, under the 

SeS'That thU^c^rwIh ST^tkabre.^^ 

appear in both issues. 


From a technical point of view this country jj, 
passed the Continent in many respects, and k 
hoped that the effect of thU technical superiorij! 


hoped that th© effect oi this technical superiofii> 
would soon b© evident. 

A paper on the us© of selenium for producia# 
colourless glass was presented by Mr. A. Cousen 


meetings of other societies 

SOCIETY OF GLASS TECHNOLOGY 

I iin November 22 in the 

The opened with the presenta- 

TJniversity of Sheff Id^^ e^tabiislied m 

tion of the . nrf»sident to Messrs, 

honour of the Society s students in the 

G. G. Midd eton and ^ University. 

Department of Glass teonno^^^ 

pres^s^dTpprfciation of the honour of having h.s 
TTTs "’Turner then described his i^ent 

in Czechoslovak^ hi said ^'“t the industry 
;r hTno^mlans ’as advanced t-hnically as the 
Britii industry, hut was '"ty 

n!^hine“rj WM'used^and"Cnd-work pr^minate^ 

li^uTr^*rnd“hutlfuri^d^^^^^ 

m9 and 1 ^, aM ou ^ taxation, 

S'LnXt-- had invested large .u^ 
fn l^ro^ng and extending their work, and plant. 


„ - - — ..guseu 

who described a large number ot experimental neijJ 
made to determine the effect of various bju 
materials on the decolorising power of seleniu^ 
Details were also given of a series of melts desigae,) 
to show the influence ot the duration of melting oj 
the colour developed. 

SOCIETY OF DYERS AND COLOURISTS 

At the meeting of the Manchester Section, held 
on November 17 in the Chemical Lecture Theatre of 
the University, a paper on “lonamines; a Sen 
Glass of Dyestuffs for Acetate Silk,” by Prof. A, g 
Green and Mr. K. H. Saunders, was read by Prof' 
Green. 

Earlier work has shown that although the varietj 
of artificial silk known a. ” acetate silk” posseseei 
little or no affinity for acidic or direct cotton die. 
stuffs, it exerts a considerable attraction for many 
basic compounds and for certain azo dyestuffs in 
which sulphonic groups arc absent. In dyeing wht 
a basic dyestuff it is the base itself which is taken 
up by the fibre, and if the dyestuff is applied in the 
form ot a salt this must bo readily dissociated kj 
water. In the attempt to obtain a class of dyestnffi 
specially suitable to this material the authors aen 
led to investigate the suitabiUty of inethyl.u.siil. 
plionic-acid derivatives of amidoazo-compoundi, 
These derivatives have the general formula 
Ar’-N.-Ar'.NR.CH,.SO.Na. 

'They are readily soluble in water, and .are cisilj 
hydrolysed by dilute acids or alkalis with formats 
of insoluble araidoazo-bases : 

Ar' - N . - Ar’ .NR.CH..SO.Na+H,0 

H-Ar'.N,.Ar*.NRH+CH,(OH)SO.Na. 

It was therefore to be anticipated that if the hydra- 
lysis were brought about in the dyebath preset 
of acetate silk the latter would be dyed by th 

liberated base. , , , 

Experiment confirmed this, and a »rira 
dyestuffs termed “ lonam.nes ” based upon ^ 
discovery, are now being placed upon the ma 
the British Dyestuffs Corporation. 

lonaminos derived from primary 
contain a free primary ’‘Xirlne-t 

being diazotised on the fibre “'“‘i “ j^arlet, 


“we a wide range of shades rinuige to 

red, maroon, violet, blue and blacky The 
shades are at present limited to ycl o , 

and violet. lUnifr forcot'®' 

Those lonaminea which * 

are found to have a smaller affinity 1 
whilst the lonamines possessing tne „ 

acetate silk have none for ad* 

wool is curious. The, omega-sulpbonm 


wool IS curious. T; andtheow 

wool exactly as “tber acidic dyestuffs 

sulphonic group is thus pro^t^ la b 

With natural silk the f ^““,stlgati<>“ 
partially hydrolysed, but the invest g 
direction is incomplete. atdin'J 

The new dymng Jeal change 


The new dymng proce.» , ;ja„g6 u - 

processes of dyeing m that <Mevel^ 

volved. There is thus no inthelot 

up ” an uneven shade by bea 8 pertl 

tL material is best entered 
and the bath raised slowly to 65-'^ 
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. ty the presence of small quantities of 
-(jg or alkalis. For diazotisation a weak 
'**!•« A hath of sodium nitrite is employed, re- 
complete in about fire minutes. Only 
„ containing no eulphomc groups can be 
a the most generally useful being resorcinol 
*‘'‘t nh beta-oxynaphthoic acid (slightly acid with 
“'hi beta-naphthol (weakly alkaline). The 

' obtained with these developers and four 
“‘ "al lonamines are the foUowmg: — 


Direct 

Yellow 

Orange 

Orange- 

yellow 
Dull yellow 


Resorrjnol 

aed'browTi 

Red-orange 

Red-browa 


Be ta- 
na phthol 
Red-purple 

Scarlet 

Red-purple 


Beta-o*y- 

nafihthoic 

arid 

Navy bine 
to black 
(.*rlinBou 
Purple 

Bright bine 


)iiainiQO A 

jnaToine B 
joamine H 

' yeiiuw 

^tnincL DuUyenow Purple-brown Purple 

Interesting effects are produced on mixtures of 
«tton and acetate silk. By a suitable selection of 
lirect cotton dyestuff and Ionamin6,.the two fibres 
Ian be dyed cither in different colours or in a solid 
jhade. This can be done either in a single bath or 

“cross-dyeing.” n . -r • i • . 

f The peculiar properties of the lonamines, which 
Ln exert at the same time the functions of both 
lasic and acidic dyestuffs, render it probable that 
ther uses may be found for them. 

INSTITUTE OF CHEMISTRY 
At the annual meeting of the Leeda-Area Se<;tion, 
leld in Leeds on November 22, Mr. W. McD. 
ilackey presided, and Mr. F. W. Richardson read 
. paper on “ The Ethics of Expert Evidence.” 
There is probably some reason for the disrepute 
n which expert evidence is held, particularly by 
be legal profession. In wording reports the public 
malyst should nob allow himself to be led by a bias 
D order to secure a conviction. Health authorities 
,nd the police are frequently victims of the will 
0 prosecute and magistrates are overwhelmed by 
he impulse to convict; but the attitude of the 
uthorities towards violations of the Food and 
hugs Act has improved greatly. Several yeare ago 
he speaker, in reporting on a sample of butter 
‘ficient in fat, suggested that the cows were either 
^normal or abnormally and asked for samples 
the milk. The report waa returned with the 
imark that it was not for the prosecution to 
ggesb a line of defence. In Court the defence 
‘■ed that the deficiency in fat was due to ex- 
isive feeding on cottonseed cake. Public analysts 
‘e thus to some extent at the mercy of the health 
'tniuitt(?e or the medical ofiScer of health, and it 
suggested that the public analyst should act in a 
idicial capacity between the health committee and 
le ofiender. It is deplorable that even in 
ime clear case of fraud the defendant has no 
^Pculty in obtaining all the expert help required, 
glaring the adulteration, if the firm is 
Jalthy enough, its case is always supported by an 
^ray of leading chemists. Some of these experts, 
1 8t admitting the accuracy of the prosecution’s 
■ attempt to confuse the issue by raising sub- 
Such jugglery, which at times 
^ ^ c °^^Klstrate, is to be resented and there 
t special committee appointed by the 

' Institute of Chemistry to consider 

ma ^^P.^^f'C^ional conduct. Members of the 
, profession ehouM cease all attempte to score 
thA ^ Saiu professional “ kudos ” 

B2 opponent's reputation. 


THE CERAMIC SOCIETY 

At the November meeting of the Ceramdc Society 
Messrs. A. Brittain and C. Elliott read a paper on 
*'The Gypsum Industry.” After consideration of 
the composition and modee of occurrence of gypsum, 
the authors discussed their investigations on the 
dehydration of gypsum by heat, as a result of which 
they concluded that, under technical conditions: 
(a) in the dehydration of lump gypsum by hot gases, 
the hemihydrate is formed at a much lower tem- 
perature than that existing at the surface, there 
being an inversion point at about 100^ C. ; (b) in 
the calcination of finely-ground gypsum, the pro- 
duction of hemihydrate occurs within the tempera- 
ture limits of about 109° — 130° C. ; (c) the hemi- 
hydrate-^soluble-anhydrite change occurs within the 
temperature zone of about 160° — 200° C., the pro- 
duct being practically anhydrous before the further 
rise in temperature occurs. 

Processes for the dehydration of gypsum were 
described, and a general comparison was made in 
regard to power required for equal output and fuel 
consumption. Detailed reference was made to 
certain recent applications of plaster. 

Commercial plasters, according to the tempera- 
ture and time of calcination, may contain (besides 
the moisture and impurities present in all com- 
mercial plasters) varying proportions of: (1) un- 
changed gypsum; (2) hemihydrate; (3) anhydrous 
calcium sulphate in the form of (a) soluble 
anhydrite, w’hich readily absorbs water and reverts 
to the hemihydrate; (b) slow-setting anhydrite, 
which absorbs water slowOy and seta witli harden- 
ing; (c) dead-burnt plaster and anhydrite, which do 
not rehydrate with water. Unchanged gypsum acts 
as an accelerator to the setting of plaster, whilst 
slow’-setting anhydrite acts as a retarder. The 
desirability of standardising the various tests for 
plaster was strongly urged. 


THE FARADAY SOCIETY 

At the annual meeting, held in the Chemical 
Society's Rooms, BuHington House, W., on. 
November 20, Prof. A. W. Porter announced that 
Sir Robert Robertson had been elected president of 
the Society, and that future annual meetings would 
be held in May. ^ 

Sir Robert Robertson, in the chair, introduced 
the following papers to the meeting;— (1) ” Intra- 
Molccular Ionisation,” by Prof. T. M. Lowry; 

(2) “ The Viscosity and Molecular Dimensions of 

Hvdrogen Selenide,” by Mr. G. J. ^ 

(3) “ The Hvdrogen-ion Concentration of Natural 
Waters and some Etching Reagents and their Rela- 
tion to Action on Metals.” Two papers by_ Mr 
E W J. Mardles on “ Viscosity Changes ^soejated 
with the Gel to Sol Transition,” and The 
Scattering of Light by Organosols and Gels of 
Cellulose Acetate,” were postponed. 

(1) Dr. Tx>wrv showed that the hypotheses of (M- 
valcncv and Elwtrovalency in conjunction with the 
o^tet theory can account for previously supposed 
ca«es of variable valency. The familiar cases of 
iutra-molccular ionisation of the organic amm^ 
ncids have led the author to suggest 
fornuilie for various organic compounds The 
increiuse in the stability of the oxy-acids of ohlorme, 
sXhur and phosphorus with increase m oxygen- 
coutont, can be shown to be due to the positive 
charge on the central atom of the ion. Tlie effect 
of the addition of oxygen m modifying the acadity 
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of certain compounds can also be shown to be due 
^ the positive charge on the central atom of the 
ion, and apparent discrepancies, e.Q., bypochlorous 
acid, are explicable on the assumption that the 
oxygen atom occupies the central position in the 
molecule in place of the chlorine atom. The de- 
crease of acidity in passing along the series 
perchloric, sulphuric, phosphoric, and silicic acids 
may be associated with the diminishing positive 
charge on the central atom of the ion, as well as 
with the reduction in the mass of the nucleus. In 
the discussion that followed Dr. Ix)wry defended 
the use of the term “ ionisation ** in opposition to 
the view expressed by several speakers that the word 
“ polarisation was preferable. 

(2) In continuation of researches with Prof. A. O. 
Rankine, Mr. C. J . Smith has shown that the results 
obtained for the viscosity of hydrogen selenide are 
consistent with those previously obtained for 
krypton, hydrobroniic acid and arsine. The re- 
search was rendered difficult by the instability of 
hydrogen selenide; by comparison with air at 20° C. 
and assuming the constancy of Sutherland’s 
constant, the mean collision area of the gas was 
found to be 0'86xl0-‘^ cm. The method of dividing 
the mercury pellet in the viscometer into two pellets 
for correction purposes seems capable of wider 
application. 

(3) Dr. Atkins has estimated by means of 
“buffer** solutions the influence of peat, carbon 
dioxide, glass, rubber, calcium and magnesium 
car^nates on the hydrogen-ion concentration of 
various natural waters, and he suggests the use oi 
acids of relatively low hydrogen-ion concentration 
and of “ buffer ’’ mixtures as etching reagents for 
metals. 


FEDERAL COUNCIL FUND 
First Ltst of Coxtributors 



£ 

6. 

d. 

Dr. E. F. Armstrong, F.R.S, 

. 50 

0 

0 

Sir John Brunner, Bart. ... 

. 50 

0 

0 

Sir R. Waley Cohen, K.B.E. 

60 

0 

0 

E. V. Evans ... 

. 50 

0 

0 

John Gray 

. 50 

0 

0 

Sir Robert A. Hadffekl, Bart., F.R.S. 

. 50 

0 

0 

Dr. J. T. Hewitt, F.R.S 

. 50 

0 

0 

D. Lloyd Howard 

. 50 

0 

0 

Dr. H. Levinstein ... 

. 50 

0 

0 

Dr, Stephen Miall ... 

50 

0 

0 

Emile Mond ... 

. 50 

0 

0 

Robert Mond 

. 50 

0 

0 

Sir Max Muspratt, Bart. ... 

. 50 

0 

0 

Sir William Pope, K.B.E., F.R.S. 

. 50 

0 

0 

AV. J. U. W’oolcock ... 

. 60 

0 

0 

The Hon. TV. Hulme Lever 

. 2.5 

0 

0 

C. T. Heycock, F.R.S 

. 21 

0 

0 

AV. H. Stead 

. 20 

0 

0 

R. B. Brown... 

. 10 10 

0 

Dr. H. G. Colman ... 

10 10 

0 

Prof. G. G. Hendereon, F.R.S. ... 

10 10 

0 

Prof. T. M. liowry, F.R.S. 

10 

10 

0 

Sir Jamee Walker, F.R.S. 

10 

10 

0 

Sir AV. A. Wayland, K.B.E. 

10 10 

0 

F. H. Carr 

5 

5 

0 

H. E. Coley 

5 

6 

0 

Prof. H. lionis 

5 

6 

0 

Sir Robert Robertson, K.B.E. ... 

6 

5 

0 

Joseph T. Wood 

5 

5 

0 

Re Smith ... 

2 

2 

0 

O. R. Gilka 

1 

1 

0 




NEWS AND NOTES 


Tnlp and Paper 


CANADA 


The Howard Smith Paper Milfe, Ltd 
at Cornwall, Ont., a mill with a capadtv 
15,000 tons per annum of bleach soda puln a 
wood will be the chief raw material. ' 
Work is progressing rapidly upon the p, .. 
of the large paper mill of the Backus 
Kenora, Ont. When completed the outcuf 
print from this mill will he 1000 tons daily “ 
Operations have commenced at the 
■ ■ . . _ . - “I 


the Temiskaming Pulp and Pape 


^r Co., 


erected at a cost of approximately $1,000 000 
plant will have a daily production of 40 trm i 
ground wood pulp, which will be shipped toOl,; " 
Kalamazoo, and points in the State of New YoT’ 
■^6 large pulp and paper mill which is tTu 
built at Phillips Bridge, nine miles south of Pit 
upon the Elk River, B.C., has been prom w 
mainly by the Chicago Tribune and other iipn. 
papers. The company will be known as th* 
Wigwam Pulp and Paper Co., Ltd.; the pkntist, 
cost $10,000,000 and employ about 1000 hands 
Engineers of the Armstrong Whitworth Co hare 
proceeded to Newfoundland to establish a larjs 
pulp and paper plant in that colony. The Toronio 
Olube states that the British Government has 
guaranteed $10,000,000 on the reeonimenclatioii of 
the Trades Facilities Board, to assist the enterprise 
at Humber, Newfoundland, and the Newfoundland 
Government has guaranteed a like amount. 

It is stated that the control of the Beige Paper 
Co., which has been organised to take over the 
Belgo-Canadian Pulp and Paper Co,, will rest ii 
Canada, thus ceasing to be in Belgium. The ce* 
company has an issued capital of $14,000,000, out 
of an authorised issue of $20,000,000, and there are 
also $1,500,000 of bonds. The outptit will be in- 
creased from 200 to 360 tons daily. Tlie head office 
win be in Montreal. 


Mining and Mclallnrgy 

The Cariboo-Gold Platinum Extracting Co., at 
Quesnel, B.C., is erecting a plant to handle 10 low 
of black sands daily; the sands contain the metals 
of the platinum group. 

It is reported that radium has been found in lead 
deposits on the south branch of the Petawawa 
River, 18 miles north-west of Pembroke, Ont- 
Reports from the United States Kadium Co. a™ 
the Keystone Metal Reduction Co. state that the 
radio-activity is equal to that of the carnotite ore 
in Colorado. v i - 1 

The entire matte production of the Mond 
Co. has been shipped from Coniston, Ont. 1 
have been forwarded to AVa'lcs 140 carloads 
September, 137 in October, and 138 in *1 

It is expected that the Mond nickel 
Clydach will be ojierating on a pre-war scale e 
the end of the year. . , , n, 

The monthly soles of the International 
are now approximately 1'5 million lb. o' xj,, 
*00-W0,m lb. of mond metal. Befom 
Canadian company can fully provide tor 
the nickel sales must approach 2 million ■ , 

The monthly output in pre-war time.s was 
3 and 4 mMlion lb., and during the war jjt 
8 million lb. Since the international disarm 
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mnie came into existence tiie company has 
r.fleavouring to End new nses for nickel. The 
Huntington, W.Va., which cost f3, 500, 000, 
erected with this end in view. The company 
/^ntlv resumed operations on a small scale at 
Vreiehton mine and at the Copper Cliff reduction 
arks' the refinery at Port Colborne, Ont., is 
orking at capacity. 


FRANCE 


idostrial Notes 

Chemical Industry.— Raw materials have risen in 
rice with the appreciation of the pound sterling and 
ome buyers have restricted purchases as much as 
ossible Practically all contracts now contain a 
buse providing for cancellation if the exchange 
alue of sterling rises above a certain level. Prices 
f turpentine oil Have risen by from 10 to 15 fr. per 
00 kg., and quotations for copper and lead salts 
re higher, owing to the firm prices of the corre- 
ponding metals, new or scrap. Consumption of 
ichromates, sodium sulphide, ferrocyamdes and 
erricyanides is increasing steadily and prices are 
ising despite Belgian competition, particularly in 
he north and north-eastern regions. Perfumes are 
a great demand and stocks are practically de- 
ieted. There is little activity in the fertiliser 
narket, but the production of phosphatic slags 
las improved and the demand continues to be 
ery good. Quotations for nitrates are firm; the 
Sect of the recent earthquake on the Chilean pro- 
luclion is not yet known, but it is believed that 
inly the ports of shipment are affected. Orders 
ire not being placed for British ammonium sulphate 
jn account of its high price, and as a few more coke 
jveiis are to be lit in the Nord area the French pro- 
luction of the fertiliser is likeJly to increase. 

Metallurgy . — Exportation of iron ore to Germany 
is increasing, because Germany is not now buying 
from Sweden. Production of ore is good in France, 
except in the Pyrenees. Shortage of metallurgical 
Poke precludes the lighting of more blast furnaces 
and the purchase of English coke at the present 
rate of exchange is an expensive method of com- 
pensating the short supplies from Germany, 

Coal . — The demand for coal, especially for in- 
dustrial use, is excellent in the Nord and Pas-de- 
Calai.s districts, and the winter campaign in the 
jLoire and central ooaUfields is promising. Exports 
ironi the Saar district to Germany have slackened 
owing to the low exchange value of the mark, but 
iSwitzerland and Austria are still placing important 
orders. Imports from Great Britain have increased 
‘slightly, but are held hack by the exchange. During 
rOctober France imported 1,768,000 metric tons of 
eoal and 441,000 t, of coke, compared with 
692, 000 t. and 421,000 t., respectively, in Sep- 
rtember. Exports during October were: — coal 
400,000 t,, coke 46,000 t., briquettes 11,400 t. 

General. — Next year the Lyons Fair will be held 
in the spring, from March 5 to 17, instead ot in 
the autumn. Russia and the new States in the 
Near East are interested in the Fair and arrange- 
ments are being made to induce visits from potentiat 
buyers in Switzerland, Spain and South America, 
with the object of making the Fair as international 

possible. 

A Canadian exhibition-train is to visit all the 
chief industrial centres in France next spring to 
exhibit products of Canadian manufacture that are 


unlikely to compete with French manufactures. 
The scheme, supported by the State and the railway 
companies, is similar to that under which a French 
exhibition-train covered 13,000 kilometres and 
stopped at 82 towns in Canada last year, 

UNITED STATES 
Tantalum a Commercial Article 

As the result of research extending over six years, 
a Chicago firm has developed a process for produc- 
ing metallic tantalum. The metal combines the 
properties of softness and workability with extreme 
resistance to wet corrosion and therefore should 
become a valuable material in industry. It is 
manufactured in vacuo because it must be free from 
oxygen, hydrogen, nitrogen and other common 
gases; large-scale production is not expected and 
the price will prohibit its use for ordinary purposes. 
Tantalum is not attacked by aqua regia or by any 
acid or alkaline solution, except hydrofluoric acid. 
Like aluminium it acts as a valve in electric cells, 
and although a dielectric oxide is readily formed on 
its-siirface, thus making it useiless as an anode in 
electrolysis, this property permits its use in electro- 
lytic rectifiers for alternating current. Tantalum 
melts at 2850® C., but it combines with gases at 
high temperatures, forming stable compounds that 
do not readily dissociate at temperatures below tb© 
melting-point of the metal. Since 1914, when the 
German source was cut off, the metal has not been 
available in the United States, but the possibilities 
for its use have greatly increased owing to th© 
development of the electrical arts. Dr. C. W. 
Balke, director of research to the Fansteel Products 
Co., is investigating the properties of tantalum and 
also working on th© commercial production and 
utilisation of its sister metal, columbium. 


Factors in the Spontaneous Combustion of Coal 

In Technical Paper No. 311 of the Bureau of 
Mine®, Washington (price 5 cents), Mr, 0. P. Hood 
reviews briefly th© factors concerned in the spon- 
taneous combustion of stored coal. Among such 
factors are included, superficial area and freshness 
of the surface of the coal stored, temperature at 
time of storage, and ventilation of the pile. Spon- 
taneous combustion originates most frequently m 
fine coal, below 1*25 inch or nut size. The rate of 
heat generation at a freshly broken surface of coal 
appears to depend upon the oxygen content of th© 
coal A freshly broken surface is initially very 
much more active than after a few weeks, and this 
factor is of consequence in considering th© questton 
of crushing coal prior to storage. SpontanMus fires 
rarcilv occur after the coal surfaces have been ex- 
posed for three months, and are ^re liable 
f„ coal put into storage durmg 
the temperature of the pile reach 140 IW 
continue to rise, spontaneous ignition is probahle 
e-ithin a tew days or weeks. 

necessary if the temperature reaches 160 — 1»0 J! . 
The natural ventilation of a coal pile due to vari- 

lutns in temperature -d barometric pr^ure m 
considerable and serves to dissipate the heat 
generated in the pile. Segregation areording to 
%ze the larger pieces of coal collecting at the 
bottom of the pile, with the smaller coal “ ? 

^cto^ suggesting that spontaneous combustHm m 
initiated somewhere between the two extremes o 
the central core of hue coal and the large-piece 
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region, where the ventilating current ia^ just 
sufficient to supply oxygen for a maximum rise of 
temperature, and insufficient to remove the heat 
generated. Some observers state that, in general, 
hres in large coal piles occur from 6 to 8 feet below 
the surface, on the flanks of the pile. Factors such 
as the sulphur and volatile-matter content of coal 
are regarded as of relatively minor importance in 
the initiation of spontaneous combustion. 

“ Anthracoai ” 

This substitute for coal is made by coking a 
mixture of culm or waste anthracite coal and coal- 
tar pitch or other bitumens. Tests indicate that 
it is denser, harder, tougher, and stronger than 
coke, and that when struck with a haminer or 
passed through crushing rolls, it breaks with an 
irregular fracture, similarly to anthracite, but 
leaves very little fine material. Anthracoai can be 
made in a coke oven upon the same large scale as 
bituminous coke, and as it can be produced at little 
greater cost, it should prove a valuable means of 
utilising the anthracite culm now going to waste. 
Its commercial development is the outcome of 
experiments made in 1914 in the chemistry 
laboratory at Lehigh University, It is stated that 
only mechanical difficulties of a nature that can 
be remedied stand between the trial runs and the 
actual utilisation of anthracoai as a domestic fuel; 
consumers are satisfied with it and it commands the 
same price as the best anthracite. 

AUSTRAUA 

The PossiMlities of Alkali Manvlacture 

The committee appointed in 1917 to consider the 
possibility of manufacturing alkali in Australia has 
reported that conditions are unfavourable, as the 
necessary raw materials are lacking. Accompany- 
ing this statement is a report by Brunner, Mond 
and Co., which states that as rock .salt or saturated 
brine is not known to occur in Australia, the sug- 
gestion to manufacture alkali by the ammonia-soda 
process must be abandoned. Manufacture by the 
electrolytic process is ruled out, owing to the small 
consumption of chlorine products; if this difficulty 
were removed the process would be the best suited 
to Australia. In the meantime the company has 
decided to form an Australian c-ompany to represent 
it locally. According to Mr. P. J. Blackburn, the 
report is premature, because the results of boring 
at Calegero, near Bairnsdale, commenced originally 
for Messrs. Brunner, Mond and Co., and continued 
since for the Calegero Salt Mines Co., arc promis- 
ing. The Mount Lyell Chemical Co. manufactures 
about 500 t. per annum of alkali equal in quality to 
imported material, but cannot attempt to supply 
the entire home demand, as the market for caustic 
soda is so limited. About 7000 t. of lump (double 
strength) alkali is consumed annually in the 
Commonwealth. — (lad. .4 iw(t., Sepf. 28, 1922.) 

SOUTH AFRICA 
AIcoImI frem Prickly Pear 

The South African Journal of Indutiriet 
(November issue) states that a new company, 
the South African Motor Fuel Development Co., 
Ltd., has been registered at Bloemfontein, with 
a capital of £1(X),000. The object of the com- 
pany is to carry on, in South Africa or else- 
where.'^he business of manafacinrers of and 




dealers in industrial alcohol, motor fug] 
fuOl for lighting and heating purposes, an/c 
products arising from such manufactures (viaj 
sugar, syrup, yeast, oil, and fruit jellies). The^*’ 
material will he the prickly pear. It is stated tl' 
the motor-spirit will be retailed at two shillin 


gallon. 

There are said to be about 2 million acres 
land in South Africa infested with the priju 
pear. Nothing is stated with regard to the cm 
of collection or the means of transport. 


GERMANY 

Metallurgical Research in 1822 

The present condition of the mctallnrgijj 
industry in Germany renders necessary the most 
rigid economies in material and labour. lo ttj, 
end an intensive research campaign to investigjtj 
the basic principles on which the various processj, 
of smelting and working metals depend has 
organised by the Deutsche Gesellschait fiir Ifctall. 
kunde. At the third general meeting oi thh 
society, held at Kssen from October U to 17 , 
comprehensive programme of economic and prac- 
tical questions dealing with the metallurgy of noi- 
ferrous metals was disemssed. The tendenev of 
German metallurgical development at the presort 
time is to produce suitable alloys of metals derirej 
from domestic ores to replace those made entireker 
partly from imported ores, and thus to render tli 
country independent of foreign supplies in case of 
need. Most attention is being given to the pro- 
duction of aluminium alloys, but increasing 
interest is being taken in the possibilities of the 
use of magnesium, calcium, barium, sodium, and 
silicon alloys. 

The Potash Industry 

In his report, read to a meeting of the Potash 
Syndic.ute on November 19, the managing director 
(Forthmann) said that sales up to the end of 
September, 1922, had been very satisfactery, tit, 
about one million metric tons of pure potash (K,0), 
compared with 621,400 t. in the correspending 
period of 1921, Home demand w,us still good, and 
were it not for the scarcity of railway trucks, the 
last quarter of the year would also furnish good 
results. Sales to foreign buyers had -also been 
good; they were estimated at l,2.rO,(X)0 ni.t, ofK,0, 
and thus for the first time since the 
of war would exceed the foreign s.ales in 191 
(1,100,000 t,). By a very large majority the meeting 
approved a new method of ^ing net sale prices 'll 
order to avoid selling 40 per cent, manure sa s, « 
which there is a largo home demand, at prices o 
than thoec of crude salts, which cost f j 
less to produce, are much in demand abroa , 
therefore bring in much greater net profits. 


Industrial Situation in October , 

,M. Commercial Secretary at ^*7? „,,v 
:, despite the further deprwiaUon of ^ 
economic situation changed but i . 
her, and only a tew industries 
•ict production or to work for stock. 

deliveries of raw materia s . lanff' 


«»eu, w* .aw . wjie loDg' 

&d, and labour is more plentiful, 
id slump is not yet within fxten* 

;, however, has not ° import- 

lipated, owing to tariff Stance 1'** 

countries, strong competition tro ^ucti»* 
ium, and the fact that the cost of 
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industries exceeds the world’s market 
• “ in the chemical industry, the coal-tar dye 
■'Tv i. rerv uncertain, few home orders are being 
and foreign orders have decreased. Produc- 

■ still hampered by shortage of raw materiaila, 

°5 in1nrlv soda, salt, and coal, and by transport 
tfencii Ma’ny of the smaller and medium- 
factories may have to close down on account 

1 of inland orders and scarcity of capital. 

; Berlin chemical industry experience ditfcnlty 
purchasing foreign raw matcriaU and coal with 
/mark at its present value, but there is an 
Jtivr demand, both home and foreign and ^e 
« cries are fully emplojed on current orders. The 
Imand for fine ceramic products is good, and 
'ehm trade is satisfactory. The pla^glass 
Hustrv is more dependent than ever on foreign 
Zl tL situation in the sheet-glass industry 
pmkins unchanged, and exports of hollow glass 
ave increased, despite the shortage of soda. 

GENERAL 

flsoUn. The Hormone of the Pancreai 

It haa long been known that extirpation of the 
ancreaa in animals leada "to a fatal diahetic-Iike 
ondition in which the blood-eugaj* rises above its 
ormal threshold value, sugar appears in the urine, 
nd glyoogen ceases to be stored in the liver. These 
acts suggest that the condition of diabetes is due 
0 the lack of an internal secretion necessary for 
he metabolism of sugar. The pancreas contains, in 
tddition to its main cells, which secrete the pan- 
jreatic juice through ducts, a number of tiny islets 
:alled the islets of Langerhans, which apparently 
secrete the anti-diabetic hormone, insulin, into 
the blood-vessels surrounding them. Numerous 
ittempts have been made from time to time to 
obtain proof of the existence of this endocrine sub- 
stance, but until quite recently all extracts have had 
little effect on the blood-sugar when injected into 
normal animals. 

To two young Canadian workers, F. O. Banting 
and C. H. Best, of Toronto, must be accorded the 
credit of having first prepared an extract which 
alleviates the symptoms of diabetes, both in animals 
and in man, in an exceptionally striking manner. 
"With the aid of J. B. ColUp, a process was worked 
out whereby a potent preparation of insulin could 
he obtained suitable for clinical trials without undue 
risk to the patients. It consists briefly in mixing 
minced ox-pancreas with an equal volume of 95 per 
cent, alcohol and straining. Two volumes of 95 per 
cent, alcohol are added to the extract, and the pro- 
tein precipitated is removed. The solution is con- 
centrated at 18 — 30° C. and extracted with ether, 
re-concentrated to a paste, and treated with 80 per 
cent, alcohol. The supernatant layer when poured 
into a largo excess of absolute alcohol deposits the 
active principle mixed with other substances. It is 
water-soluble, contains hut a trace of protein but 
no lipoid, is salt-free, and free from alcohol-soluMe 
matter, Ite physiological action has been worked 
out in eome directions, but chemically next to 
nothing is known of its nature. Studies are, how- 
o^r, under way to isolate the active principle, and 
■^hen this is done it will be identified chemically 
and synthesised artificially, just as has been done 
the hormone of the suprarenal 

^ yet it is too early to state whether insulin is 


a cure for diabetes, hut what is certain is that it 
alleviates the symptoms, enabling patients to par- 
take of a relatively hearty meal, to put on weight, 
and to recover their mental and physical vigour. 

Its method of administration is not devoid of com- 
plications, the only effective way at iwesent being 
hypodermic injections twice daily. 

Fertilisers — A ** Key ” Industry 

Under the heading “ Fertilisers before and after 
the War** (reprinted from the Transactions of the 
Highland and Agricultural Society of Scotland, 
19^) Prof. James Hendrick, of the University of 
Aberdeen, gives an interesting review of the present 
fertiliser position as compared with that obtaining 
before the war. The enormous growth in the pro- 
duction and consumption of the most important 
nitrogenous, potassic and phosphatic fertilisers 
during the years immediately preceding hostilities 
is illustrated by selected statistics, after which the 
radical alterations in the fertiliser posation which 
were brought about owing to war conditions are 
briefly explained. The author rightly points out 
that the fertiliser industry is of just as much, if not 
more, importance to the country in time of war as 
the dyestuff and fine chemical industry, although it 
is almost exolmsively the latter that has attracted 
attention in this connexion. Whereas the dyestuff 
industry can be adapted in time of war to the Mtual 
manufacture of munitions, it is the fertiliser indus- 
try which is the mainstay of the country for the 
production of the sulphuric acid, nitrates and 
ammonia, without which the munitions cannot be 
manufactured. The present position with regard 
to the production and the agricultural value of the 
three great classes of artificials is then dealt with 
in some detail, the relative value of the newer 
fertilisers of each class in comparison with the older 
ones being illustrated by the results of manurial 
trials carried out at the Craibstone Experimental 
Farm of the University of Aberdeen, and in other 
parts of N.-E. Scotland. 

Propvl Alcohol as a Disinfectant , , . . > 

The best disinfectant for use on the skin is propyl 
.-.Icohol bec,iuse it is a strong germicide 
less to the skin, even after extended use. Solutions 
of 35 to 50 per cent, strength have given g^d 
results with facial acne and various dishes of the 
hair whilst poultices containing 10 to 20 per cent. 
^I'/^ions hav^often proved useful 
terial eczema.-(Pliarm. Zeniralh., Ao. 31, 1922.) 

Fnsel Oil and Acetone in Ciecboslovakia 

The annual output of fusel oil in Czechoslovakia 
is about 150 metric tons, of winch 5 per cen^ m 
consumed locally and the remainder 
mainly to Germany, the United states Holland 
.\ustria, Hungary, and Switzerland. The whole 

output of fusel oil in the Succession States of 

Austria-Hungary in refined in one factory m 
Bohemia. Butyl alcohol, which competes with 
fusel oil in the United States, is not used in 

Czechoslovakia. Acetone obtained from the d^ 

distillation of beech wood, is 
factories, and of the 

about four-fifths is exported. -About MOO worK 
people find employment in the acetone industry and 
the question of fiscal protection is being consider^ 
Acetone is used chiefly m making paints and 
related products, artificial and patent leathers, and 
celluloid articles. In Czechoslovakia the manu- 
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facture of photographic films is negligible and that 
of artificial silk and cellulose acetate in its infancy. 
— {U.S. Com. Sep., Sept. 11, 1932.) 

New Deposit ol Talc In Austria 
Work has been commenced on the talc deposit 
recently discovered near Mautern, in Steiermark, . 
Austria. The deposits are from 1 to 1'8 metres 
thick and about 2000 m. long. 

Tbe World’s Prodnctloa ol Electric Iron and Steel 
Prior to 1913 electric steel was produced almost 
exclusively in the United States and, especially, in 
Germany and France; although production began 
in 1908-9, it did not attain importance until 1918. 
Under the stimulus of war conditions, however, the 
world’s production increased rapidly, reaching a 
maximum in 1918, as is shown by the following 
statistics : — 


lDec.l5,is^ 

The future of this branch of the iron and sW 
industry appears to bo promising despite 
duoed produotion in 1919; the production fro® 5,^ 
countries in 1921 is reported to be more than 
that of six countries in 1913. At the end cl 193, 
there were 15 completed blast furnaces (14 j, 
Sweden, 1 in Japan) ; 16 were being built (4 j, 
Sweden, 6 in Italy, 2 in Brazil, 3 in Norway), jy 
all of them, except those in Italy and Japan, va, 
designed for utilising charcoal as fuel. In 1920, 
of a total production in Sweden of 82, .575 t, <,( 
electric pig iron, 15,793 t. was made in lowsii,j( 
furnaces, which resemble those used in making i,® 
alloys and carbide. These furnaces were u^il 
because of the shortage of pig iron; they hatei 
small capacity and much of the heat and all tl, 
valuable gases evolved are lost, so th.nt their ujej 
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-Output of Electric Steel Ingots 

and Castings 





1913 

1915 

1915 

1917 1918 

1919 

1920 

m 

United SUtee ^ 

Oennnny 

Ore^t BrlUin 

OfUkriR 

Austria-Hangary . . 
France 

Italy 

. . 80,563 

. . 88,381 

! 25,837 

.. 21,124 

! ! 2,275 

. . 70,523 . 

. . 131.579 . 

22,352 . 

5.715 . 

23,895 
21,000 . 
25,945 
2,187 . 

171,521 

190,035 

47,455 

17,813 

47,247 

44,429 

32,577 

5,548 

.. 309,416 

219,700 
100,159 
45.774 
47.162 
54.081 
47,744 
10,654 

.. 619,545 .. 

240,037 .. 

117,295 .. 

. . 108,051 . . 

41,163 .. 

58.222 . . 

71,954 .. 

13.089 .. 

390.608 . 

65.382 . 

78,232 . 

14,050 

42,559 ! 

88,824 . 

11,818 . 

510,186 

90,526 

25,609 

58,080 

119,378 

12,3ij6 

■ ■ i:2,iii 

•• 27, Ml 
• • 17, Ul 

2i 

.. liW 




* £stljnated. 






After 1918, despite a temporary revival in 1920, 
production fell rapidly, except in Italy, reaching a 
low level in 1921, a year in which the German out- 
put was probably about 45,000 tons. Esprecially 
noteworthy was the increased production of electric 
steel casting? and cast alloy steels in the United 
States, the respective figures being 9354 1. and 450 1. 
in 1913, and 86,457 t. and 10,245 t. in 1921. Tire 
Italian industry has developed continuously, and at 
the end of 1921 there were about 50 works possessing 
180 electric furnaces with a total capacity of 
about 800 tons. Most of the furnaces are of the 
Stassano type, and although Hcroult and Girod 
furnaces are in use, they are gradually being re- 
placed by Fiat and other Italian makes. The 
number of electric furnaces in Great Britain has 
increased from 21 (owned by 16 companies) with 
capacities ranging from 1 to 3'25 t. in 1914 to 150 
with capacities varying from 0'25 t. to 20 t. in 1922. 
In 1921 the first electric furnace was installed in 
Ireland.. An indication of the growing importance 
of electric furnace* in the steel industry is given by 
the increased output of electric steel castings in 
Great Britain, viz., from 3032 t. in 1915 to 16,967 t. 
in 1921. Similarly, in Canada the proportion of 
steel castings to total output of electric steel has 
risen from 43'6 per cent, in 1919 to 83'2 per cent, 
in 1921. Recent statistics for Germany are not 
available, but, owing to the loss of large areas under 
the Peace Treaty, it will be long before the country 
recovers its former importance as a producer. 

Electric pig iron is made by reducing iron ores 
with coke or charcoal, and by preparing syn- 
thetic ” iron or re-melting steel ^rap with cast 
iron ; the former method is used in Sweden and 
Norway, the latter in France, Canada, and Italy. 



JI.— Output of Electric Pig Iron 

l»l» ms 1»1* 1»17 1»18 181» i»*o 
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4,100 SAOO 10.811 80,624 41A88 20A87 — 

— s!m 0,288 0,206 »A07 2A8S 2A82 

— — — 12,418 20,062 0,086 8,018 


only profitable in special circumst.snces, Dutiij 
the war many furnaces of this type were used k 
making “ synthetic ” iron in countries po.ises,!iiij 
hydro-clectric power . — {Stohl u. histe, Oct., IDTi.) 


The Olive-Oil Industry In Italy and Tunis 

Although It.aly has a larger area planted teolin 
trees than any other country in the world, it m\j 
takes second rank as a producer, the output beitj 
about 28 per cent, of that of the world, compatel 
with 37 per cent, from Spain. Production audes- 
portation have recently been us follows:— 


1013 

1919 

1920 


Acres 

4.315.&84 

4,249.400 

4,225,170 


Prodnctloa Eiportatia 

Melrictoas. 

. . 156,7R0 

103,590 
171,000 


The large dorae.stic consumption is the caiist oi 
the disproportion between production andespon* 
tion; thus, in 1913, when 22,340 t. "P®”’ 
2086 t. of (crude) foreign olive oil and . 
of cottonseed oil had to he imported. Esper s 
1921 were only 3199 t., and this failurs to reg 
the pre-war level of exportation is due to . 
production, prohibition on imports of co ■ 
oil, and the tendency of other coiintneB 
their own oil. Exports of sulphur oi , ■ 

the United States and France, have risen 
8878 t. in 1913 to 10,821 t. in 1921. 

Tunis tstes fourth rank among producers 
oil, and although the area ,"'‘L,crB 

decreased from 889,660 acres in 1910 to oi , 
in 1918, the output of oil increased j^t 

of 22,217 t. during the period 19U)-lo “ 
during the period 1916-20. "‘■'J’ („j 

stimulated the industry and , rfl 

13,067 t. in 1913 to 21,416 t. m 1919 
in 1921, in which year the the*«'l'’' 

tons. Tunisian oil is of little intercs 
trade as the output is sold to B ranc . j f# 
year or more before it ie produce 
lUp., Sept. 8S, 1922.) 
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Italian Forenumef Solviy 

The process of mailing soditim carbonate by the 
nteraction of salt and aininoniuxn carbonate bears 
he name of SoWay, beoauee, although not the first 

0 discover the process, he was the first to apply it 
uccessfully on an industrial «^e. The October 
5 sue of the GiomaH di Chimica Industriale ed 
[pplicata contains an article by Signor V. Rariaza 
n a predecessor of Solvay named A. 0. Forni, who 
-resented a project for manufacturing soda by the 
mmonia-soda process to the Austrian Viceregent 

1 1836, two years before Dyer and Hemming took 
ut their patents and 26 years before the patent of 
). Solvay. The project comprised a description of 
ae plant required to produce 250 metric tons of 
nhydrous sodium carbonate per annum, and the 
rection of a small experimental plant in Milan was 
athorised by the Austrian Government. Nothing 
iine of the trial, owing to the illness and financial 
•oubles of the inventor, and after a commission of 
lemistfi had, on erroneous grounds, reported 
ffainst the process, Gk>vernment support was with- 
rawn. Efforts to obtain private assistance were 
ISO unsuccessful, and the only record now remain- 
ig is a descriptive pamphlet written by Porni in 

m. 


REPORTS 

EPORT ON THB COMMERCIAL, INDUSTRIAL AND 
Financial Situation in Japan in 1921 and vp 
TO June 30, 1922. By Sib E. T. F. Crowe, 
H.M. Commercial Counsellor^ and G. B. 
Sansom, Acting H.M. Commercial Secretary, 
Tokyo. Department of Overseas Trade. Fp. 
59. H.M, Sfationerv Office, 1922. Price 1«. 6d. 
The hope entertained early in 1921 that 
ipau was on the way to economic recovery was 
)t realised; although production and stocks 
niinished, and the home demand was active, the 
neral situation remained unfavourable. The 
ilue of the exports in 1921 fell from 1948 million 
n to 1253 mill, yen, and that of the imports from 
36 mill, yen to 1614 mill, yen, so that the adverse 
ade balance decreased by 27 mill, yen to 361 mill, 
n (average value of yen in 1921== 2s. 2d.), 
though the value of the exports in 1921 was 
■arly three times the annual average for the 
riod 1909-1913, this increase was due almost 
>rely to progress in the silk industry, whose 
osperity depends on “ fashion’’ in the United 
^ es. Exports of porcelain, glassware, sugar, 

I mutches declined, but a considerable trade was 
in bottles and tumblers. N^otiations took 
between the chief Japanese match niaiiiw 
cturers and the Diamond Match Co., U.S.A., with 
art forming a ring to control the eastern 

ain^ ^ ^Batches. The fall in prices was the 
r<Tft smaller value of the imports, and 

g nereases were shown only by cotton (30 per 
the total imports), woollen textiles, 
photographic materials, and 
om ha ?*^struinent8. Great Britain is still far 
stal X her pre-eminence in the 

ate nr? X* of iron and steel and tin- 

■ates follows (per cent.): — United 

Be 1 p-;,\ Kingdom 17, Germany 15, China 

cture India 6. Attempts to manu- 

have failed, and the 
e said to bo unable to work at a profit. 


Ut t. of nitrate was imported 

from Chile (121, TO t. in 1921), and phosphate was 
in small demand. The United Kingdom supplied 
imported ammoi^ium 
sulphate, the bulk coming from the United States 
and a small proportion from Germany. In the 
heavy chemical trade, the chief features were keen 
competition in soda ash and large imports of rosin. 
Ga.ustic soda is now manufactured in Japan from 
Mda ash Germany has regained dominance in the 
aye market and supplied 4 mill. lb. in 1921, the 
United States coming next with 877,000 lb.- in 
MIS industry the Japanese cannot compete with 
Germany, and many of the companies floated 
during the boom have ceased operations. Owing to 
the Government being compelled to cut prices 
tliere was a marked revival of demand for camphor. 
I he Japanese spend large sums on photographic 
niaterials, and of the importations, plates are pur- 
chased mainly in Great Britain, and paper and 
films m the United States. Statistics of the import 
ana export trade are appended ; — 

Importt : — Long tons 
Rubber, erude , . 21 823 

Kerosene (galls.) . . 27.073,000 
Class (£) .. .. (592,220* 


. soda 


Imports 

Su^r 

Salt.. 

Leather 
Paraffin ^-ax 
Rosin 

Caustic soda, 
ash 

Coal-tar dyes 
Sodium nitrate 
Ammooium sul 
phate 

Paper puJp 
Phosphorus orea 
CoaJ 

Iron ore . . 

Irou, pic . . 

Lead . . 

Tin . . 

Nickd 

• Value ; yens 


Long tom 
300.629 
100,004 
2,014 
15,284 
7,982 

44.710 

2,491 

17,806 

77.962 

38.727 

208.963 

568’.785 

22.3,551 

38,168 

3.807 

2,244 


JSxport* 

Starch 

Snear, refined 
OiK vegetable and 

Camphor . . 

Menthol 
Cement 
Rubber tyres 
Matetes OOCO gross) 
Coal .. ..2 

Soap (£> . . 

Pottery, glass, etc. (£)S, 


2.690 

48,641 

5,849 

851 

136 

167,684 

1,SI4 

23,1.'>4 

,887,709 

224,547* 

084,424* 


The output of minerals and metals in 1921 was as 
fellows : — 


Gold 

Platinum 
Silver 
Copper 
Lead 
Bismuth . . 
Tin . . 
Mercury 
2 mc 

Iron, pig , . 
Iron-sulphide 
ore 


. or. troy 23C-96& 
231 

„ 4,185,502 
Long tons 53,238 
» 3,080 

» 0-7 

289 
6 

10,211 
88,540 

92,404 


Oompared with 1920, 
big decrease. 


Chromite ore Long tons 3,809 

Manganese ore „ 3,811 

Arsenic .. „ 1,374 

Arsenic ores 1.481 

PhosphoniB ores ,, 29,343 

Graphite .. ,, 856 

Lignite .. „ 24,035,550 

Asphalt . . „ 6,828 

Sulphur . . „ 33,539 

Sulphur ores „ 24,777 

Petroleum, 

crude . . galls. 77,854,400 
nearly every item obows a 


The Tr.adb in Indian Myrobalans. Imperial 
Institute. Indian Trade Inquiry. Heports on 
Cinchona Bark and Myrobalans. London: 
John Murray, 1922. Price 4s. net. 

Myrobalans, the dried fruits of species of Ter- 
rnfnalitt, mostly TerHitnalin Chehula, Retz, are one 
of the chief tanning materials produced and used 
in India and are also exported in large quantities. 
The collection of the fruits affords a valuable minor 
source of revenue and is so largely in the bands of 
a combination of Indian dealers that it is considered 
unlikely that European firms would be able to com- 
pete successfully. Usually the season’s crop is sold 
by tender on the trees, but contracts over a period 
of several years are sometimes made, the buyers 
undertaking to collect and dry the nuts, which are 
then sent to the warehouses where they are sorted 
and cleaned before being packed for shipment. 
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Five varieties of myrobalans are recognised in 
»mmerce, named according to the district of 
)rigin, as follows: — ** Bimlies,” or ** from 

Bimlipatam, Madras; “ Jubbelpores,** or ** 
from Jubbnlpore, in the Central Province; “Kaj- 
3 ores,” “ R’s,” from Kohlapur State ; “ Vingorlaa,” , 
* V’a,** from Bombay forests ; and “ Coast Madras ** ; 
^ach variety being separated as a rule into No. 1 
and No. 2 grades.* The grading of nuts is usuaMy 
Jone carelessly and gives rise to complaint among 
buyers in the United Kingdom, but as a rise in the 
price of No. I’s reduces the demand and stimulates 
that for No. 2’a, there is not much inducement to 
improve grading. It is recommended that all 
unsound nuts be removed before shipment. At the 
present time myrobalans are bought by tanners in 
this country largely on appearance, and although it 
would be preferable to sell on a basis of tannin 
content, and colour determination, it must be 
remembered that the value of myrobalans to the 
tanner depends not only on the high tannin content, 
but also on other properties, such as deposition of 
“bloom” on the leather, and fermentation with 
the production of acid necessary to swell the hide. 

It has been largely supposed that the immature 
nuts are richest in tannin, but analyses of fruits of 
different stages of maturity made at the Imperial 
Institute and also by Purau Singh (Indian Forester, 
1915, 41. 15) show that fully ripe fruit contains 
most tannin. Myrobalans alone do not form a 
satisfactory tanning material, but are most useful 
when blended with other materials; in sole-leather 
tannage quebracho with 25 — 30 per cent., mimosa 
bark with 15 — 20 per cent., or mangrove bark with 
up to 50 per cent, of myrobalans, are generally used. 

Myrobalans are usually shipped to Europe as 
whole nuts, but recently increased quantities of 
crushed nuts (freed from stones) have been ex- 
ported, and if improvements in crushing were intro- 
duced it is considered that the bulk of the demand 
would be for the crushed material. It appears that 
the crushed material is often packed wet, so that it 
becomes sticky and forms lumps which cannot be 
extracted, whilst many of the crushed fragments 
are also too large for easy extraction. The prepara- 
tion in India of liquid or solid extracts for export 
does not appear to offer any advantages, as in 
neither case would the extract contain morn tannin 
than the nuts. Considerable amounts of liquid 
extract are prepared in the United Kingdom. 

Myrobalans, either in the form of fine powder or 
as extract, are also used in the dyeing^ industry, 
chiefly in the “ heavy woollen district ” of York- 
shire, where the cloth consists of “ shoddy ” with 
60 — 70 per cent, of cotton. Myrobalans are used in 
conjunction with iron for dyeing the cotton black, 
but as the colour is not fast to acid, this method has 
been replaced to some extent by the use of Cotton 
Milling Black. In the Bradford trade the use of 
myrobalans for the production of black on cotton is 
declining owing to the superiority of Direct Dyeing 
Blacks, which permit the subsequent dyeing of the 
wool by acid colours. A small demand also exists 
for myrobalans in the indigo-dyeing industry, where 
it is employed to remove surplus dye from tlm 
fabric. The demand for myrobalans in dyeing is 
not likely to increase, but may be maintained, m 
they are cheaper than sumach (the only other avail- 
able pyrogaKol tanning material). 

• For a ooailsriaon of the Unning properties of commordsl grades 
ef. I., Fsifcsr and Blo^eer, ISOS, 1181. 


The importance of the trade in myrobalans is 
considerable. Prior to the war Indian exports 
amounted to about 1,400,000 cwt. annually, valoed 
at nearly £400,000; of the 40 — 50 per cent. shipps,j 
to parts of the British Empire, almost aill went ^ 
the United Kingdom; the remainder was taken 
chiefly by Germany (one-fifth of the total export) 
the United States (oneeixth), Belgium (one-ninth)’, 
and smaller quantities to France, Italy, Russia and 
Japan. 

It is proposed to investigate, in India, the 
different varieties of Tsrmi^ia, and to carry out 
analyses and tanning trials in the Imperial 
Institute with fruits of the different varieties; 
and the Clommittee suggests that an inquiry he 
made into the methods of collection, drying, 
grading and storing myrobalans in India. 


OFnCIAL TRADE INTELUGENCE 


(From the Board of Trade Journal for Notemitr 
23 and 30) 


OPENINGS FOR BRITISH TRADE 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence, 35, Old Queen Street, London, SAV.l, 
from firms, agents or individuals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to the Department and quoting the 
specific reference number. 


locality of 
firm or ageut 


Argeotina 

AustralU 


R^fpience 

number 


BrazU 

Biiilah India 


C&Dftd* 


China 

Egypt 


Jfonriy 
Peru 
Sonth Africa 

Swedan ^ 

BirtU«rlaiMl . . 


United States 


Metals, tinplate 

Pottery, gU.<«ware .. •• •• 

Phannaceutical and iDuu^trial 
chemicals •• 

Special 8t<*el, anillue oil, cresyllc 
arid, potassium and sodium bi- 
chromates, boric, carbolic and 
rltrlc seld*. l»enslne, benzol, 
blearhlng powder, dyelnjr and 
tanidiiR extracts, formaldehyde, 
nicotine, Bulphltes, blsulptiites, 
petroleum Jelly, pitch, potassium 
cyanide, soda 
Rubber gooli 

Faint, vambdi. oils . . • • • • 

Metals, cement, soap, perfumery, 
paper, glassware 
Pottery, perfumery . . • • 

Iniiulating porcelain and glassware. . 

Asbestos rooflng • • , • 

Drugs, medical stores (tender for) . 

Paper (tender for) 

Ktrowne, Mbestos shret. v»nUs|i, 
rhsllt. orokcrlt*, pigment*. 
(tender for) . . 

Leatiier, rubber 

Earthenware, lead sheets and pipe^ 
Dfsinlectant fluid (tender for) 

Chcmlosh mwd In tannerlra and 
mbber factories •• •• 

Tachaical and pbannaceutlcai 
chemicals . . 

chemicaJs, metal*- alios 
Un. fertUiaen 
Leather scrap. . 


619 

667 

573 


575 

6D7 


563 

999S;E.D.I 

E.C. 

617 

9i09.F.E-/ 

C.C. 

9483 T E7 

M.P. 


eeioT-S- 

9357.F-E- 

G.C. 

606 

19040, 'B.D-/ 

G.C. 


613 

615 

616^, 

17639,fF™'^ 


t Canadian Qovemment Trade Oommiisloiicr, 
treet» London, B.C. 8. 



Vol. XLl,Ko. 231 


EEVIEW 


641b 


TARIFF CUSTOMS EXCISE 

^-itstno.-r-Increased consumption taxes are pay- 
hle on spirits, wine, sugar, matches, various 
Averages, acetic acid, and artificial sweetening 
ubstances. Export duties are leviable on raw hides 
aud skins, horn, wood, ores, magnesite, rosin, 
turpentine, paper pulp, and rubber waste, 

British Chtiana. — Surtaxes of 10 per cent, of the 
specific duties are applied to goods included in the 
jirst schedule of the Customs Duties Ordinance, 
1922 and of 20 per cent, to goods specified in the 
second schedule. 

British India. — Regulations have been issued 
controlling the importation of preparations of 
morphia, opium and cocaine. 

Canada. — Under a recent customs ruling silica, 
magnesia, and chrome firebricks are entitled to 
entry free of duty. 

Denmark. — A modified scale of import duties has 
been applied to alcoholic beverages, ethers, per- 
fumery and perfumed articles. Denatured spirit or 
spirit for medicinal use are exempted from the 
additional duty now payable on spirit of 50 per 
cent, strength. 

federated Malay States. — Draft rules have been 
issued providing for restrictions on the export 
of rubber. 

France. — The commercial arrangement with Italy 
which was signed on November 13 came into force 
oil November 28. 

French Togoland. — New import tariffs have been 
fixed for spirits, alcoholic dyestuffs and perfumery, 
sugar, salt, and denatured alcohol ; and new export 
tariffs for palm oil and kernels, copra, cotton and 
sisal. The duty-free list includes fertilisers, coal, 
bottles, and scientific products. 

New Hebrides. — A recent regulation prohibits the 
import of pure alcohol, crude spirit, or any 
alcoholic liquids, but not of pure alcohol for 
industrial, pharmaceutical or medical use. 

A^iffena.—Fuel oil for power purposes may be 
imported duty-free. 

Poland. — Surtaxes have been applied to the 
customs duties on certain goods, as follows: — 900 
per cent,: certain fertilisers, graphite, antimony, 
nitric acid, certain edible oils, metals, cellulose and 
paper; 4900 per cent.: superphosphates, olein, 
asbestos, electrical carbons, silica and magnesite 
bricks, various wares of glass, certain coal-tar 
products, sulphur, rare-earth pr^ucts, sodium bi- 
carbonate, carbon bisulphide; 14,900 per cent., 
aciinonium nitrate, chloride of lime, sodium 
»ulphiie and hydrosulphite, acetate of lime, sul- 
phuric ether, tanning extracts, etc. 

Rumania. — Opium and its derivatives may be 
imported only by special authorisation. 

San Thomi and Principe. — By a recent decree 
he export duties are doubled, as are also the import 
utiea, except those on sugar, calcium carbide, olive 
^ , medicines, quinine salts, matches, and paraflBn. 

Sweden. — Export prohibitions have been with- 
rawn from gold, silver, and platinum. 

— The customs tariff now in force in 
^nya has been applied to Uganda, 

States. — The rules of procedure under the 
tarfff ” PJ'ovisions of the new customs 

published in the issue for November 30. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
Merchandise Marks Bill 

Sir P. Lloyd-Greame, President of the Board of 
Trade, informed Mr. Hannon that this Bill could 
not be re-introduced before Christmas, and he was 
unable to state when such legislation would b© 
considered. — (Nov. 27.) 

Guarantees under the Trade Facilities Act 

Answering Mr. Briggs, Mr. Baldwin, Chancellor 
of the Exchequer, said that the total amount 
guaranteed under the Trade Facilities Act up to 
September 30 was £23,563,645. The guarantees 
given since that date included £2,000,000 to the 
Newfoundland Products Corporation, Ltd., £50,000 
to the Dolcoath Mine, Ltd,, and £850,00^ to the 
Tata Power Company. — (Nov. 27.) 

Coal Output in Great Britain and the United States 

In reply to Commander Bellairs, Mr, Lane-Fox 
stated that the output of coal per man in Great 
Britain was 257 tons in 1910, 144 t. in 1921 (when 
all pits were idle for 3 months), and 216 t. in the 
year ending September, 1922. In the United States 
the output per man (including that of anthracite) 
was 618 t. in 1910 and 549 t. in 1921. These figures 
were not strictly comparable as coal-mining was 
much easier in the United States than in this 
country. — (Nov. 27.) 

Surplus Government Chemicals 

Mr. Baldwin, in a written answer to Mr. 
Hancock, said that the Disposals Board had held 
sales of chemicals on other dates than September, 
1920, but the preparation of statistics showing the 
results of such sales would be too expensive. — 
(Nov. 28.) 

Charges for Town Gas 

lu answer to Mr. Jeplicott, Sir P. Lloyd-Greame 
said he had received requests for an inquiry into 
the present method of charging for town gas on 
a thermal basis, and had appointed a Departmental 
Committee of Inquiry consisting of Sir C. Hyde, 
Mr. A. Balfour, Sir J. Martin, Mr. A. A. Pugh, 
and Mr. W. J. U. ■V\’'oolcock. — (Nov. 30.) 

Petroleum Production 

lo reply Mr. Hancock, Sir P. Idoyd-Greame 
s.iid that the production of crude petroleum in 1921 
in Great Britain, Trinidad, Egypt, and Mexico was 
140,000 tons (estimate), 334,000 t., 190,000 t., and 
23,000,000 t,, respectively. The cost of production 
could not be stated. — (Dec. 4.) 

“ Reparation ** Dyestuffs 

Sir P. Lloyd-Greame, answering various questions, 
said that the appointment of the British Dyestuffs 
Corporation as distributing agent for reparation 
dves had been approved by the Colour Users’ Asso- 
ciation and dye manufacturers other than the 
Corporation. The agreement was terminable at 
throe montlLs' notice on either side, and the com- 
mission payable to the Corporation was 6*5 per cent, 
on gross turnover, plus 1 per cent, for guaranteeing 
accounts. The commission was to cover charges for 
importation, packing, storage, ©te., but the Board 
had agreed to make a maximum annual grant of 
£30,000 towards the cost of these chargw. He was 
not aware that any information obtained by the 
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Corporation in tho conduct of the agency was being 
utilised improperly. — (Dec. 4,) 

Blast Furnaces 

In a written answer to Major Kelley, Sir P. Lloyd- 
Greame stated that, at the end of October, 151 out 
of 487 furnaces were in blast in the United 
Kingdom, 109 out of 221 in France, and 33 out of 
64 in Germany. Particulars for Germany could not 
be given. — (Doc. 4.) 

Disposal Board 

Mr. Baldwin informed Sir A. Hunter-Weston that 
the expenditure of the Disposal Board during the 
past year was £2,600,000, of which a large propor> 
iion was incurred in the destruction of poifion-gas 
shell, breaking down ammunition, etc. liie cost of 
maintenance of Gretna factory during the last year 
was £27,000, but revenue amounting to £20,000 had 
been received, and sales of plant since January 1 
had realised £250,000, the sale expenses being 
6 per cent, of the prices realised. — (Dec. 5.) 

Feeding Stuffs and Fertilisers 

In reply to Mr. Dixon, who asked whether the 
proposed departmental committee on the cost of 
agricultural produce to the consumer would also 
inquire into the cost of feeding stuffs and fertilisers. 
Sir R. Sanders, Minister of Agriculture, said that 
the terms of reference would be limited to questions 
relating to agricultural, horticultural and dairy 
produce' and that the committee would have to 
decide what articles were included within the scope 
of the terms of reference. — (Dec, 5.). 

British Empire Exhibition 

In a written answer to Sdr H. Holbrook, Sir W. 
Joynson-Hicks said that the President of the Board 
of Trade had invited him to investigate the use of 
materials and supplies of Empire origin in the 
British Empire Exhibition. — (Dec. 6.) 

HomC'Grown Sngar-Bect 

Replying to Mr. A. Bennet, Sir R, Sanders wrote 
that an area of 3776 acres at Kelham and 4180 acres 
at Cantley, i.e., a total of 7956 acres, was planted 
with sugar-beet. Both crops were to be worked this 
season at the Cantley factory, which employs 600 
men; the average weekly wage is about £2 lie. Bd. 
—(Dec. 6.) 

Pasteurisation of Milk 

Major Boyd-Oarpenter, replying to Sir J. Leigh, 
said that there was some distrust of pasteurisation 
as now practised, partly on account of the high 
temperatures frequently employed commercially. 
There was no evidence that pasteurisation properly 
conducted would destroy the essential qualities or 
constituents of milk. It was hoped that the steps 
now being taken by the Ministry of Health would 
conduce to the provision of wholesome milk at 
reasonable prices. — (Dec. 7.) 

Safegsardiag •! Indnstrles Act 

The following are summaries of answers given by 
the President of the Board of Trade to questions 
relating to the operation of thO'Act: — 

Key Indueirtee . — The Act has enabled the indus- 
tries covered by Part I to continue, and to extend 
the range of production considerably. Returns are 
to be supplied showing the state of employment in 
these industries. — (Nov. 27.) 

Kecein^i from Duty . — The amounts of duty 
collector under Part II, up to November 24, are 


[Dec. 15, 1522 

as follows: — Fabric gloves, £50,695; glassw 
domestic, £995 ; glassware, illuminating, £ 35 qq' 
hollow-ware, domestic, £8370; incandescent 
mantles, £^. The date of the Order respect^^^ 
gas mantles was October 9, and of that respect'*^^ 
the other goods August 8. The cost of collect-^ 
has been less than the receipts. — (Nov. 27.^ 

Sodium Hyposulphite of photographic quality 
well known to the trade, but there is no ^ a 
standard to which it must conform; hypasulD}i + 
of this quality is dutiable. — (Dec. 4.) ^ 

Potassium Permanganate is not dutiable unless t 
“ R '* quality. If a claim for duty is disputed o” 
the ground that the consignment is not of dutiabl” 
quality, the impoirter can apply to have the matter 
referred to a referee under Part II. of the Ari 
(Dec. 4.) 

Sulpkocyanides. — The sulphocyanides of ain 
minium, barium, and copper were removed from the 
lists because the Referee’s observations in the cream 
of-tartar case indicated that ho would probablv 
regard these compounds as heavy chemicals. The» 
observations do not apply to sodium and potassium 
sulphocyanide, and they wore therefore left in thp 
lists. — (Dec. 4.) 

Scienti/ic Instruments. — The report of the com- 
mittee which investigated the application for a duty 
of 33i per cent, on scientific instruments is being 
considered and an announcement will be made 
shortly.— (Dec. 4.) 

Vulcanised Fibre. — The report of the committeB 
appointed to consider the complaint renarding the 
dumping of vulcanised fibre from the United States 
is unfavourable to the complainants and will be 
published and presented to Parliament at an early 
date.— (Dec. 4.) 

Duties. — The total amount collected in duties 
under the Act, up to and including December 1, 
1922, is £432,575.— (Dec. 7.) 

During tbo debate on the motion for an .Wdress 
in reply to the King’s Speech, Sir J. Simon mored 
an amendment, regretting that no nimlion was 
made in the Speech of the repeal of the Safeguard- 
ing of Industries Act and other protective mtHsures 
which were raising prices, hampi'rinjr trnde and 
limiting employment. Sir J. Simon discussed 
the administration of the Dyestuffs .\ct and 
observed that this and similar me-nj^ures terded 
to restrict the free rights of British merchants 
to purchase in the best market. The licensing 
system under the Dyestuffs Act implied selection 
and therefore favouritism, and exporters were 
unable to know whether they could saWf 
accept repeat orders. It was right to protw 
a “ munitions industry,” but the worst way to ^ 
so was to enable select^ manufacturers to ma e 
additional profits out of their fellow •^'Ubjects. ® 
duties under the Safeguarding of Industries c 
had been imposed on 6300 chemicals instead or on 
few directly connected with military prepare 
Imported ohemioaU were being detained at ^ 
to DBcertain whether their purity made the^ ^ 
able. It was claimed that, ae a reeult of t e - 
2000 fine chemicaU were now being made ^ 
country, but the highest chemical authon ^ 
that the list consisted very largely ot ^ 
German chemicals that had been punnea 

'”ln reply, Sir P. L1oyd.Or6*ine ’'S 

the war began we lacked optical glass, ’ 
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■ of every kind, and Lord Balfour of Bur- 
” h’s Committee had recommended that those key 
“f,»+rips should be protected, as an essential assur- 
“^“against war. To-day, optical-glass factories 
‘ e bSng steadily developed, many new ehemical 
™ptories were being started, the range of production 
^ crowing, and so excellent were our scientific 
'^truments that scientific institutions in France, 
l^leium and Italy bought them in preference to 
TeaDcr foreign products. Prices of optical glass 
ad fallen by from 20 to 50 per cent, and of chenu- 
' i,„ from 20 to 30 per cent., and if the consumer 

lid not always benefit, that was the fault, not of 
ihe Act but of the middleman. It had been 
arranged that the Board of Trade and the Depart- 
ment of Scientific and Industrial Research should 
investigate the key industries to ascertain what pro- 
gress had been, and was being, made. The legisla- 
tion ac-ainst dumping and unfair competition was 
cromis^ daring the war, and it would be unwnso 
to repeal it just when the United States had set up 
a prohibitive tariff that would probably lead to 
dumping in this country. The principle upon which 
the Act and the duty levied under it were based 
had been accepted by each successive Government, 
and he asked the House not to reject it. 


Sir A. Mond said that the disappearance of key 
industries might put the country in a serious 
position, hut it was never anticipated that the 
Schedules to the Act should be extended or applied 
in the way they had been, and he believed the 
administration of the Act required revision. The 
attempt was being made to establish the dyestuffs 
industry — one of the most difficult in the world — in 
face of able competitors who had 40 or 50 years’ 
experience, and free competition would make the 
task almost impossibles The progress made was 
disappointing and should be investigated. Sir. 
G. C. Clayton, in opposing the motion, recalled the 
history of tungsten manufacture in this country 
and of the German monopoly of supply prior to the 
war. Without the present Act, manufacture of 
tungsten at Widnes would now have to cease. Mr. 
Asquith remarked that the Act was a farce; there 
was no evidence of any dumping now ; and the 
remedy was worse than the disease. Lt.-Com. 
Astbury gave instances to show' how- German 
makers reduced the prices of certain dyes when 
’Iritish makers began to produce them, and pointed 
mt that if the Dyestuffs Act were repealed, 
Jermany would force every British maker to close 
vithin six months. British dye-makers had pro- 
luced 500 new colours, 516 colours equivalent to 
verman colours, 28 vat colours (made for the first 
ame in this country), and 82 research chemicals. 
It was pointed out by Mr. H. Spencer that the 
price of the commonest Swiss dye was one-half that 
if the British equivalent, and that British dyers 
■till refused to guarantee the fastness or wearing 
qualities of their products. It was true that the 
cost of dye represented a small fraction of tho total 
cost of the textile, but that small fraction was suffi- 
cient to make competition with foreign makers 
^possible. Sir R. Home said that the duty of 
t per cent, applied under Part II. was intended, 
bnm exchange, but to give at least 

j . ® , P adjusting the difference between the 
ernal and the external purchasing value of the 
F reign currency. The amendment was defeated by 
votes to 207.-<Deo. 4.) 


REVIEWS 


Theories op Organic Chemistry. By Db. F. 
Hrneich. Translated and revised from the 4th 
German edition by Prop. T. B. Johnson and 
Prop. Dorothy A. Hahn. Pp, xt7i-|-603. New 
York: John Wiley and Sons^ Inc.; London: 
Chapman and Hall, Ltd., 1922. Price 30s. net. 


Many English readers who are familiar with the 
German edition of this work will probably agree 
with the reviewer that its chief defect is the 
tendency to omit reference to work carried on out- 
side Germany. The translators of the book appear 
to have been aware of this defect, and they are quite 
frank concerning the treatment of it, for in the 
preface it is stated that in presenting the work 
to an American public it has seemed desirable to 
stress wherever possible the contributions of 
American investigators.*^ In pursuing this plan 
the translators have improved the original work. 
Thus the section on electronic conception of valency 
has been rewritten and now includes a new chapter 
containing an account of the theories of Falk and 
Nelson, Lewis, and Fry; but this account will hardly 
attract the full interest of British readers, since tho 
work of Langmuir has been omitted with the 
notable developments made by Lapworth, Robinson 
and other English research workers. Another 
welcome addition is the chapter dealing with Nef’s 
theories, and in the reviewer’s opinion the trans- 
lators have done wisely in reproducing the original 
paper in which these were summarised. The 
account of intramolecular rearrangement has been 
greatly improved by revision and by the addition of 
the researches of Stieglitz and of Wheeler and 
Johnson, which received very brief notice in the 
original. These are the chief additions, but other 
changes have been made in the order of treatment, 
with the result that the logical sequence of the 
subject is improved; for example, an account of 
pseudo-acids and bases is now given immediately 
following that of tautomerism. 


These alterations have undoubtedly enhanced tho 
value of the book, but it is unfortunate that the 
translators did not carry out their revision on a 
broader basis. The reader will notice that no 
reference is made to the w'ork of Thorpe and his 
collaborators on the glutaconic acids, ring-chain 
tautomerism and the stability of spirane systems. 
In the chapter dealing with rotatory power and 
constitution the re.scarches of Pickard and Kenyon, 
Lovrv and others are omitted, and the work of 
English investigators on the relation of absorption, 
of light to constitution is hardly noticed. An 
account of recent research in stereochemistry is 
wantinw, and in the reviewer’s opinion a few pages 
devoted to the work on molecular asymmetry would 
have been a useful addition. In further criticism 
it mav be added that some subjects seem to he un- 
duly Stressed, particularly the description of Stark s 
hvpothesa and the work of Hantz^h on chrom^ 
komerism. Beyond these remarks there appears to- 
the reviewer little to be said by way of cnticisin 
whilst in praise of the book much could be said ; it 
will undoubtedly receive a wide welcome. 

The work of translation has been well done ; the 
style is clear and in a book of this kind, which con- 
tains so many complex formulae, it is su^rising to 
meet with so few errors in the text. One of the 
chief purposes of the translators U to increase the- 
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research worker’s knowledge of the history of the 
science and his appreciation of the work of ‘ta 
founders. These valuable advantages, together 
with a more correct perspective of modern work, 
are, in the reviewer’s experience, to be gamed by 
reading some book such as Graebe’s History of 
Organic Chemistry before’ the study of the present 
volume is undertaken. 

Sasiuei. Smiles. 

Ckitical SimvET of Questions Affecting the 
Coke-Oven Industry. By Dn. Carl Stm. 
Translated from the German by Coke o'"* “OS 
Ovens, Ltd., Salisbury Souse, London Wall, 
£I.C. 2, and published by permission of 
Gliichauf. Pp. 13*^ — 300. 


The survey is an excellent translation of yariotis 
articL from GliUkauf by Dr. Carl St, II, now 
published in a convenient and compact form, the 
work is divided into three sections dealmg with 
<1) Benaol Recovery, (2) Design of Coke-Oven Flues, 
and (3) Manufacture of Sulphate of Amraoma, r^ 
snectively. Each branch is treated exhaustively 
f^ a purely theoretical standpoint and the au^or 
has gone to considerable pams in a Jj 

effort to apply laws underlying p y 

phenomena to the numerous problems met wi^ in 
the designing and practical operation of modern 
coke-oven plants. The work abounds in tormulm 
and equations, some of which are of a compU^ted 
xiatu^ and demand a 

beyond the powers of many associated -with the 
^uUne of a coke plant. This, however, does not 
detract from the value of the work, as the 
data having been collected from well-known 
authorities, have the merit of authenticity. More- 
over, and (in the mind of the writer) of supreme 
importance, the conclusions arrived at are in t 
Sity of cases in remarkably close accord w.t^h 
the result of the writer’s practical experience. To 
q^te an example: the author 
common practice of endeavouring to obtain from a 
benzolised wash oil a crude pr^uct rich in benz , 
Giving, say, 65 per cent, distillate at C., m 

ftead of aiming at the recovey of °*ture 

absorbable hydrocarbons, whatever their 
m^ be, even if by so doing the distill^iy^t^t *,e 
reduced considerably. In the case of a 
crude benzol the author’s theories point to a loss in 

under observation the manufacture of a streign 

^iently. The concordance of 

S s XS'X ".£'^1 

^' 1 : 

Molest possible significance to workers m zu 
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particular branch. In the second section the 
author deals with the design of coke-oven 
going very fully into the question of the relative 
areas and sections of individual flues in ovens of 
the vertical-fine type, sizes of gas-nozzles, effect of 
varying widths of ovens, taper of ovens, etc. The 
points raised should be of great value in plajt, 
where the general construction allows of reasonahle 
adjustment of the details of control. In section (31 
the manufacture of sulphate of ammonia is discussed 
from the point of view of the more recent hot aud 
cold, or, as commonly described, the direct and 
semi'-direct, processes for the recovery of ammonls, 
The thermal aspect under varying conditions ii 
treated fully and useful tables and charts are in. 
eluded The writer has been highly interested in 
the work and can wholeheartedly recommend it u 
worthy of very serious consideration by all workers 
in the coke-oven industry. 


J. E. Christopheb, 


American Fuels. By R. 

Hamor. Vol. I, PP- 

vi+629. London: McGraw-Utll i liilirttnj 

Co., Ltd., 1922. Price 60s. net. 

These two volumes are inscribed as being oi the 
Mellon Institute Technocbemical Senes. Thej 
consist of a series of twenty-six essayyby varioui 
authors, on different problems of lucl techno ogj 
As is perhaps inevitable with such a cumpilation 
G.e arrangement of the material is not aways 
happy; for example, some of the problems relatinj 
to power production are described under coil 
pie^ration,” and those relating to coal-washing 
under “ finely-divided fuel.” 

Whilst the work no doubt makes a fairly complete 
survey of modern American practice, there .ippys 
to bfa biTs in favour of untried Procetses.j j 
may or may not be still in the early 
stagehand it is often difficult to 
the essayists describing these 
seriously or regard them as me.ins » 
their narratives. Some of 

with such details as are available, or the n ^ 
tion of their inventors has anticipated, - 
methods of cleaning coal as 
process, the Cbanco sand-flotation 
electrostatic separation; „roc«sfot 

employing a pulverised fuel; « 

niaking producer gas from liquid 
mercury-vapour turbine, destined 
Diesel engine as a prime-mover; siuli 
interesting light rending. ..-tide ia 

Undoubtedly the most . ;„tioa ».J 

volumes is that dealing with tbo pro; 
uses of pulverised coal ; it is a lo ^ 
pages), and presents what is P"’ ’ jiUished d 
coherent account that has yet i,ooloS- 

this rapidly developing branch ol ci 
Another commendable chapter is 
combustion, which as "f* .Ime"'* 

process seems to have had ****®.^ . copters »"> 
than in this country, /he Femiming 
BS a whole, devoid of interest, tlioiij, ,f 

occasionally to be found. Pegardrt 


occamonaiiy w oe - 

coinmonpUce, items of whicl 

American thought and reader; ‘ 

been impressed hitherto upon B vie* 
is, however, in A"®''* 

rapid development of fuel techno gy 
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to find adherence to antiquated and incorrect 
of the phenomena involved in the prepara- 
^•'*'^\nd use of the various fuels. N« ehemist can 
satisfied with the present extent ot the applica- 
r n of scientific knowledge to fuel problems as 
^emplified in writings of this character. 

The work is furnished with one inadequate index, 
nnoyingly placed at the end of the second volume. 


Electmcitt. By S. G. Starling. Science in the 
Service of Man Series. Pp. 245. London: 
longmans, Green and Co., 1922. Price 10s. 6d. 
net. 

■Within the limited compass of about 240 pages 
the author of this book has endeavoured to cover tbo 
whole rang© of electrical engineering and the 
modern theory of electricity, and the result is that 
everything has had to be severely clipped, mathe- 
matics is entirely omitted, explanations are some- 
what vague, and certain essential details are absent. 

The first nine chapters are treated in the con- 
ventional way, and it is not until Chapter X is 
•eached that real interest is stimulated; from here 
mward the author has done real service in putting 
nodern theory in a simple and understandable form 
to those who have an elementary knowledge of the 
subject. Such defects as occur in this part of the 
30 ok are due more to the author’s deeire to seek a 
simple and concise explanation of a difficult point 
w^ithout the aid of mathematic*s, than to a want of 
Familiarity with the subject ; had these chapters been 
expanded and made to cover the whole range of the 
preceding ones, even at the expense of eliminating 
such old friends as rubbed am^r, loadstones, etc., 
which are to be found in scores of similar books, a 
real advance would have been made. As it is, we 
fear that the average chemist wiW find very little 
to interest him in the first part of the book, whilst 
those parts dealing with the strictly electrioal- 
engineering problems are decidedly weak. 

The treatment of the direct-current dynamo and 
motor and the description of the three-wire 
system of distribution are unsatisfactory. For the 
'measurement of power the Kelvin watt-balance is 
[described rather than the more eimple and generally 
Employed dynamometer-wattmeter of the two-coil 
kvpe, and the Thomson energy-meter is the only 
Hype described, no reference being made to ampere- 
mour meters either of the magneto-motor or electro- 
lytic type, although these are now almost universal 
on DC supply. The chapter on alternating currents 
s still more unsatisfactory. The author studiously 
avoids dealing with the effect of inductance and 
'apacity in the AC circuit, with the result that 
rom the outset he is in difficulty. The reader is 
eft with the impression that resistance is the con- 
rolling factor in transformer windings, that singlc- 
>ha6e generation is the rule rather than the excep- 
tion, and that the single-phase induction motor is 
a most general use. How the latter machine is 
onstructed, and how the split-phase necessary for 
tOTting is derived are left to imagination. 

*olyphas6 currents are oonsidered outside the 
cop© of the book, and are therefore dismissed in a 
?i wonder what the power engineer 

think of the statement on pege 67: — **For 
les© Jasons the synchronous motor is no us© for 
^plying power, and is only employed in certain 
P^®oes of apparatus where constancy of 
*>eecl 18 of the greatest importance.'* 


In the chapter on electric lighting undue promi- 
nence has been given to subjects which have been 
written up so many times before. The carbon- 
filament lamp and the open oarbon-arc occupy a 
large amount of the space which might well have 
been devoted to the more modern developments of 
eilectric illuminants. More on the processes of pro- 
ducing wire-filaments, the process of “ dark or 
chemical” exhaust with the employment of ” getters 
and fillers,** metallic arcs, mixed electrode arcs, and 
vacuum-tube lighting would have been welcome. 

The treatment of electrolysis and batteries is 
very eJlementary, and to the general reader will 
probably be of interest, but to the chemist a much 
fuller treatment would be more welcome. A brief 
description is given of the Nodon valve, now prac- 
ticably obsolete, but no mention is made of the more 
efficient mercury-arc-rectifier. 

The chapters on Electromagnetic Theory and 
Wireless Telegraphy, Gases and X-rays, and Radio- 
activity are well done so far as they go, but they 
might have been expanded. The book concludes 
with a glossary of electrical terms, and here again 
we experience disappointment. The definitions of 
the ampere, ohm, and volt will not prove very 
helpful to the general reader, and the same applies 
to several of the other definitions. 

In conclusion, it may be said that where the 
author has to deal with the purely physical problem 
the book is useful, but those parts dealing with the 
technical and engineering side of the subject require 
considerable revision j and the value of the work 
would be greatly enhanced by the inclusion of such 
subjects as the modern theory of magnetism, 
magnetic alloys, arc welding, electric furnaces, 
thermo-electricity and the electrical methods of 
measuring high temperatures, and the more recent 
developments in electric lighting. 


CORRESPONDENCE 

THE NEW COLOUR INDEX 

Sir,— I appreciated greatly the review and con- 
structive criticism of the Colour Index by 
n. E. Ficrz in the last issue of the Journal, and 
am indebted to him for drawing attention to some 
errors and omissions. The fact that the Colour 
Index is published in parts affords the opportunity 
of incorporating such information m the list of 
corrections and additions in the final part. 

The nucleus of the Colour Index represente 
m.Tinly a collection of information on 
which has been published up to the present. This 
is then submitted to colour manufacturers and to 
members of the Revision Committee. «s a 

result, numerous corrections 

additional f.acts have been included in the Colour 
Index as pubUshed. Unfortunately colour manu- 
facturers Le not always prepared to correct an 
iliaccurate statement, as is shown in theca^ of Erie 
\zarine B (No. 59) quoted by Prof. Fierz, for 
Messrs. Geigy and Co. had an opportunity to make 
the correction but did not do so. 

Ab Prof Fierz states, absolute accuracy in a work 
of this kind is impossible for numerous reasons; the 
Colmlr^dox represents 

best use ot the information at my dispell. 

Thr desirability of including 
“ Priedlander ” was considered, and these refer- 
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encea were omitted because almost erery German 
Patent quoted is contained in “ Friedlander and, 
consequently, can be found readily. It la intraded 
to index, not only all the commercial names of dyes 
in the Colour Index, but also aU the patent numters 
quoted. The inclusion of a column in this patent 
index giving references to “ Friedlander « 
consideration and, if decided upon, will meet Prof. 

Fiera’s point. , . , 

Parte I, n and lU of the Colour Index have now 
been published, and it is anticipate that the 
remaining parts will appear at monthly intervals 
until completion. — I am, Sir, etc., 

F. M. Rowe, 

Manchester, I"**®*- 

Dec. 2, 1922. 


OBITUARY 
H. J. POWELL 

The death of Mr. Harry James Powell, C.B.E., 

B A., removes from the glass industry a prominent 
and well-known figure, and one who did 
a long period of years, to maintain contact between 
science and industry. 

The classworks at "Wliitefriara arc the oldest and 
most famous in London, the 

commenced about 1680, coming to the PoweU family 
in 18^4 Mr. Harry Powell, after a training at 
Rugby and Trinity College, Cambridge, where he 
took a second class in Classical Moderations, en- 
^ed the business in 1873, and throughout the long 
period of his control showed himself in 
with progressive ideas in the industry. Thus, m 
1875, de la Bastie carried out experiments at the 
works on glass-toughening, whilst in that same 
year glasses were melted at the works containing 
salts of didymium and erbium for experiments to 
be conducted at Oxford. , , - 

This service to science was but the forerunner ^ 
manv Thus, Mr. Powell had vacuum vessels made 
for ^of. Sir James Dewar’s low-temperature work 
in 1895 ; in 1897, special glasses for Lord Berkeley s 
experiments on ole< trolysis, and glasses for Fro- 
feswrs Gray and Dobbie for 

tions on the relation between the dielwtnc 
constant and the composition of 
mencing in 1911 a series of glasses was made to 
assist Sir William Crookes in his rcsearchos on 
glasses affording protection from heat and ultra- 
violet radiations. Under Mr. Powell’s managerAip 
of the works there were also produ^, at various 
dates during the period of 25 years 
X-rav bnlbs, glasses for artificial eyes and special 
glasses for thermometers of very small depr^ion 
constant. Technical investigations of special in- 
terest to the glass manufacturer were also carri^ 
out and wore briefly summarised by Mr. Powell m 
a paper to the Society of Glass *" 

Because of his wide experience, as well as the ability 
of the factory to make a variety of scientific glw, 
Mr. Powell’s services were of great value during 

the war period. . t- 

Mr. Powell was Juror for glass at the Pans &hi- 
bition in 1889, one of the first vi^pr«idento 
Society of Glass Technology, chief oon^^ter to the 
article “Glass” in the Encyclopedia Bntaimioa, 
jMnt aathor with Messrs. Chsnoe and Harris m 
1882 o*“ Principle# of Qlassmaking,” and «ie 


author of a number of papers on glass technoloj. 
He also took an interest in public work before Si 
war, representing Dulwich in the first and second 
London County Councils, was a governor of Buhvick 
College from 1898, a co-opted member of the Lendo" 
Technical Education Board, and a member of th« 
Board of Education Committee for Advice oa Art 
Education. 

W. E. S. Tckxee. 


PUBUCATIONS RECEIVED 

FiJivotiBiNO Matekials : Nathbal and Synthetic 
By A. Clarke. Oxford Technical Publications 
Pp. 166. London: Henry Frowde and Rodder 
and Stoughton, 1922. Price 8s. 63. 

Oxidations and Reddctions in the .Inimal Body, 
By D*. H. D. Dakin. Monographs on Bio 
chemistry. Second edition. Pp. 176. London- 
Longmans, Green and Co., 1922. Price 6s. 
Tables Anndelles de Constantes et Doxneei 
N uMERiqUES DE ChIMIE, DE PhySIQI'E, IT 
Technolooie. Published under the auspices of 
the International Union for Pure and Applied 
Chemistry. Vel. IV. 1913, 1914, 1915, 1916, 
Part I. Pp. 626. Part II. Pp. 627—1377. 
Paris: Gauthier-Villars et Cie.; London: Corn- 
bridge University Press; Chicago: Fmvcrsifj 
of Chicago Press, 1921, 

Gasworks Recorders. By Dr. L. Levy. Pp. 246, 
London: Bonn Brothers, Ltd., 1922, Price 3os, 
Technologic Papers or the United States Bcmt 
OP Standards. Department of Commerce, 
U’osliingfon' Government Printing Ofiee, 
1922: — 

Tensile Properties op Soaie ST»rcTni.u 
Alloy Steels at High Temperatures. Bj 
H. J. French. No. 205. Price 5 cents. 
Kptect op Heat Treatment on the Mechan'ic.u 
Properties op 1 Per Cent. Carbon Steed, h ; 
H. J, French and W. G. Johnson. Ao, 206. 
Price 15 cents. 

Weighing by Substitution. By C. .4. Briccs 
and E. D, Gordon. No. 208. Price b cents. 
Thermal Stresses in Chilled Iron C.'i 
■Wheels. By G. K. Burgess niiii R. IV. Wood- 
ward. No. 209. Price 5 cenf.'. 

The Redwood Viscometer. B,v ”• ^ 
Herschel. .Vo. 210. Price 10 ceofs. 

Publications of the United States 
Minks. Department of the In''""''- 
ion; Government Printing Office, 1922: 

Inclusions in Aluminium-Alloy Sand • 

INOS. By R. J. Anderson. lechmcal P P 
290. Price 10 cenfe. , 

Experimental Pboddction op Alloy S 

By H. W. Gillett and E. L. Mack. 

ITO. Price 15 cents. 

Tests op Gas Masks and Ry-spieators^^^^ 
tkction prom LocoMonvs Smoke * 
Tunnels, with Anai.tses or ■ • 
SPHERES. By A. C. FIELDITO, S- • 

8. P. Kinnby. Teehntcal Paper 292. 

10 cents. sfio» 

CoRBosioH Unde* Oa Fans, oi 

RETEBENCa TO THE Sj If- 

TB 8 AwrwpCoRBosioN OW - ' 5 cenfi- 

How. Teefinicol Poper 188. 
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Other processes consist in removing the sap, process on_ an industrial scale. It consist, 
previous to drying, by treating the wood with essentially in submittmg the wood to the com 
hot water or steam. In this way it is, indeed, bined action of gentle heat and ozone, 
possible to eliminate the organic components of brings about simultaneous evaporation o{ ivate, 
the sap and to ensure that after the wood has and oxidation of the organic components ci tv 
once been dried it will remain so, but again, the call sap. Two forms of apparatus, namely 
cells are left empty and the wood possesses the compartment kilns and progressive kiijj 
same defects as arise from drving at a high employed. The latter form is illustrated by 
temperature. Figs. 1, 2, and 3. 



As a matter of fact no process is capable of 
producing the same results as natural seasoning 
unless it provides for the oxidation, without 
elimination, of the organic components of the 
cell-sap. If an artificial oxidising agent is 
employed for this purpose it must act rapidly, 
it must penetrate to the innermost portions of 
the wood without affecting the ligneous tissue, 
diluting the sap, or discolouring the wood, and 
it must leave no residue. These conations 
prohibit the use of the majority of oxidising 
agents ordinarily employed in chemical industry; 
ozone, on the other hand, fulfils all these con- 
ditions and, as employed in the Otto process, is 
capable of reproducing exactly the phenomena 
and results of seasoning by exposure to air, 
hut at a rate about three hundrro times more 




A is an ozone generator of the type 
in the Otto process for sterilising 
electrodes consist of cast-iron plates, vs 
cooled by a current of air and arc . • 

glass di-electrics. The air entering t e 
is dried beforehand in eartheuvyare 
containing calcium chloride. ^ n„rat«, 

circulating the ozonised air, C a hea p 
D an emulsifying mixer, which mter 
air and ozone and consists of a sene 
nozzles suitably arranged (Fig. 1); » rjjie 

* . y^A.1 4-Vio nir. J) ’■* . 


entrance and exit respectively 

K' K- K* KS K“ai:e the wagons lor cu 

(d resBults of seasoning by exposure to air, the wood. been 

it at a rate about three hundred times more After normal “ -..^Iv to the arfi* 

y the w ood IS submitted succcssn ei v ^ 

After a long course of experimental work on of hot air, dura“'‘ 

e jjjbject M. Otto has now established his of ozonised air and hot an. 
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„tnipnt varies from ten to fifteen days, 
"pnrding to the nature of the wood. In that 
. d green wood can be converted into 
Lned wood possessing aU the characteristics 
wood which has been exposed to the action of 
for ten years ; the physical properties are 
Riitical, and no differences are detectable by 
e mechanical, chemical or microscopical 
sta usually employed to distinguish between 
iturally-seasoned and stove-dried wood. 

The Otto process has undergone a thorough 
ries of trials extending over two years, at the 
:perimental factory in Paris, with perfectly 
tisfaotory results. The “ Conservatoire 
itional des Arts et Metiers ” has examined the 
ocesa in its experimental laboratory and fully 
nfirms the results claimed by the inventor. 

In France the process is exploited by “ La 
impagnie Fran^aise des Bois,” which possesses 
factory at Paris containing two compartment- 
ins, each with a capacity of 240 cubic metres, 
new factory is being erected at St. Denis to 
lerate the process in progressive kilns similar 
that illustrated above. 


HE EXTRACTION OF GASOLINE 
FROM NATURAL GAS 

GEORGE A. BURREIX 

Put II. — Extraction with Charcoal, and 
Plant Design 

The third method used for extracting gasoline 
Dm natural gas is based upon the adsorptive 
iwer of “activated ” charcoal. This process was 
irfected within the last four years by the writer 
id his associates. 

A very porous charcoal was developed during the 
ir for use in gas-masks. It was introduced by 
aglisb chemists and first appeared on the battle- 
id in the form of the well-known box respirator 
the English armies. Its method of preparation 
id mode of action have been widely discussed 
(ewhere, so that it must suffice here to say that 
fe best activated charcoal for absorbing gasoline, 
p probably for most other absorption purposes, 
^ade by first charring coconut shells at a 
Werate temperature, grinding the charcoal thus 
»Quced, and activating it (freeing it from residual 
ocarboQs and other substances) by heating it 
a high temperature in the presence of an 
aiser, usually steam. 

Sasi^iiio practice the activated charcoal, of 
mesh, is placed in three absorbers, which, for 
an producing 1000 galls, of gasoline per day, 
^ fift. high and 5 ft. in diameter. The 
I la passed through one of the absorbers, 

w en the charcoal in it has become saturated 
gasoline up to about 15 per cent, of its weight, 
1 passed into the second absorber ; and then 
® In the meantime saturated steam 

neh directly into the first absorber to drive 
^gaso mo out of the charcoail. The gasoline 
r and steam pass out of the absorber and 
led ^ater-cooled coils, where they re con- 
giTen moment one 
t IS absorbing gasoline, one is being treated 


with steam, and one is cooling. The residual gas is 
passed through the absorber being cooled in order 
to hasten this operation. 

One advantage which the charcoal process has 
over other processes is that at very low pressures, 
2 — 5 db. per sq. in., the absorbent action of the 
charcoal is very efficient. At these pressures an oil 
plant re<iuires very much more oil than is needed 
to treat the same quantity of gas at high pressures. 

Five charcoal plants are now in operation and 
two more are being built. 

Designing Gasoline Plants 

In constructing a gasoline plant it is necessary 
that the quantity’ and quality of the naturail gas 
be carefully determined. This is simple in the case 
of absorption plants built to treat natural gas at 
one of the main lines of a natural-gas company. 
Tests are usually made by means of a small portable 
absorber filled with absorbent oil. The gas is 
measured, and at the end of the absorption the 
gasoline is distilled from the oil with steam and 
measured again. Varying types of small absorbers 
are used. One built of pipe and coils on the 
principle of a Friedrich wash-bottle gives good 
results owing to the long contact between the gas 
and oil, and the best results are obtained with two 
or three of these absorbers placed in series. The 
gasoline content of natural gas may be deduced 
roughly from its density, and also by shaking a 
measured volume of it with the absorbent oil in a 
Hempel or similar pipette. 

Casing-head natural gas is frequently tested by 
actually compressing and cooling the gas, as it 
comes from the well, in a small portable compressor, 
frequently mounted on a motor car and belted to its 
engine. Tests have also been made by passing the 
gas through a small coil embedded in a mixture of 
solid carbon-dioxide and acetone. Another method 
is to pass the gas through tubes containing charcoal, 
and to distil the gasoline from the charcoal by heat- 
ing it in a distillation-flask about one-half filed 
with glycerin. There is a host of different testing 
methods, but those whereby the gasoline^ontent is 
directly determined with a small oil-absorber, a 
portable compressor, charcoal, or a freezing 
mixture, are the more reliable. 

Compression Plant Design 

In fixing the size of a compression plant based 
on small-scale tests, ono has to make allowance for 
a future decrease in the quantity of the gas result- 
in®’ from the action of vacuum pumps which sooner 
or later partially exhaust the gas; as this occurs 
the gas becomes richer in gasoline, and sometimes 
the net yield of gasoline increases considerably. 
However, the quantity of gas invariably declines. 

Four- to six-inch main gathering lines are used 
for connecting groups of wells to the plant, and 
two-inch lines are laid from the main lines to tho 
individual wells. Vacuum pumps are placed pre- 
ferably at the plant, but at times the distance from 
the wells may be so great as to necessitate placing 
tho pumps in the field, and using booster pumps to 
take the gas from the discharge-side to the vacuum 
pumps and force it, at 0-10 lb. pressure, to the 
suction side of the compressors at the plant. Com- 
pressors of different type are on the market. 

Cooling-coils are preferably of the atmospheno 
typo, consisting of 2-inch coils in headers on which 
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A — Storage Unks 
cooler 

C — Abeorber Fo. 1 
r>— ^ Fo- 2 

K— 

BoUer 


G — ('omprraaor 
H— ConHen^er 
l->Treetcd ia» oiiUet 
J — Untrnitrd gu iulc^ 
K~Vapoiir line 
L— Bud Unk 


Pig* 1. — Gasolloe Extraction Plant 
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, drips, frequently from ipraya in a cooUng 
Jbe radiating area of the eoila is usually 
?^’-7 aq. ft. per 1000 cb. ft. of plant capacity, 
p n tanka -which coHect the condensate direct 
the coi4, are equipped with automatic traps 
^“^Surharee the condensate into storage tanks. 
1. dLcharge gas should be passed through an 
bsorption tower, preferably in contact with 
” htha to extract the last portions of gasoline. 
"The plant, if possible, should be Jocated close to 
railrMd so as to provide for inexpensive shipment 
f the product; but many small plants ship their 
roduct in steel drums, of 50 gallons capacity, by 
leans of auto-trucks. 

There follow data covering four compression 
astilins plants located in different parts of the 
Inited States. 


less fuel. The industry principally uses steam 
because the fire hazard is thus reduced. 

Oil cooling-coils are best made of 2-inch pipe 
arranged in headers, and with about I'O sq. ft. of 
surface per gallon of oil circulated per hour. Those 
of the atmospheric cooling type are best. 

Fuel Consumption. — In many absorption plants 
fuel is the largest item of cost. To reduce it as 
much as possible, gas-engine power should be em- 
ployed to run the pumps, compressor, generator, 
and small items of tool machinery, with the excep- 
tion that if steam is employed for distillation, 
enough is used in two or three of the pumps to 
provide exhaust steam for the stills, otherwise 
steam would have to be generated for this purpose 
alone. In most compression plants fuel is not an 
item, because gas otherwise wasted is used; hence 


Data Selating to Compression Plants 


Low-stage compressloa High-stage compression 
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1 Discharge | 

^ Cooling colU 


Compressor discharge 

Cooling coils 
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1 

, (118*3*C.) 
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a Plant produces daily 700 galls, gasoline of sp. gr. 0*6731— 0*6067 from 450,000 cb. ft. of gas. 
b Plant produces daily 7,500 galls, gasoline of sp. gr. 0-7000 from 7,500,000 cb. ft. of gas. 
e Plant produces dally 1,500 galls, gasoline of sp. gr. 0-6195 from 350,000 cb. ft. of gas. 

(From Bulletin 151, ir.S. Bureau of ailnes.) 


Design of Ou-Absohption Plant 
The design of oil-absorption gasoline plant 
requires more skill than the design of compression 
plants. The nature of an oil plant lends itself to 
:he design of a multitude of apparatus for pei- 
rcirming the work, and many fantastic kinds of 
ibsorbers, stills, heat-oxchangers, vent-tanks, etc. 
ivere built in the early days of the industry. At 
the present time, however, designs are fairly well 
standardised, and different plants now being built 
are fairly uniform in construction. 

Absorbers should be of the vertical type and up 
to 60 ft. high. Their diameter is limited by the 
pressure they have to withstand. Twc'lve feet fo* 
low- and 3 ft, for high-pressure absorbers are the 
customary maxima, 

Jieat-exchangeTs are preferably of the double 
pipe type, because when properly welded they do 
not leak so readily as those of the built-up tubular 
types; but the latter are more efficient. They 
should be designed to give about 0'25 to 0*30 sq, ft. 
or exchange-surface per gallon of oil circulated per 
hour. 

Steam, stills will vary from 4 ft. in diameter and 
lo ft, long for heating about 2800 galls, of oil per 
12 ft. in diameter and 35 ft. long to treat 
^,000 galls, of oil. Pan*type stills heated with 
iree steam, are best when steam is used as the dis- 
^ *ng medium, but direct fure-heated stills consume 


no special economy is practised at the power 
station of a compression gasoline plant. 

Quantity of Oil Reoutbed 
The quantity of oil necessary to circulate through 
an absorption plant will vary with the gasoline- 
content of the gas and with its pressure. More 
oil is required at low pressures. This follows from 
well-known laws. The quantity actually required 
has been found by much experience to vary from 
about 4 galls, for 1000 cb. ft. of gas at pres- 
sures of 150 Ib. or more, and containing about 
one-eighth gall, of gasoline per 1000 cb. ft, of gas, 
to 150 galls, per 1000 cb. ft. for gas treated 
at 5 lb. pressure and containing eight galls, of 
gasoline per 1000 cb. ft. 

The cost of constructing an absorption plant 
depends upon the richness of the gas, the amount of 
gas, and the pressure under which the gas is treated. 
A plant handling 20 million cb. ft. of gas at 150 lb. 
pressure, and containing 200 galls, of gasoline per 
million cb. ft., will cost about $150,000'00, com- 
pletely erected. 

Calculations fob Design 
The steam, water, heat-exchange cooling area of 
coils, fuel requirements, etc, can all be fairly closely 
calculated after preliminary tests have been made 
of the gasoline-content of the gas and its pressure 
and quantity. 
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Steam requirements can be based on the following 
arerage data; — 

Tempnatore of oil entering still . . ISS^F. <57'2*C.) 

Temp^tmo of vapours from still . . 210^P. (M*d^C.) 

Temperature change (2S*9®C.) 

Speclflo heat of absorption oU . . . . 050 

weight of absorption oU . . 7 lb. per gall. 

Beat required to raise 1 gall, absorbent oil from 136°F. 
(57-2°C.) to 210®F. (98-9*C.)= 75 x 0 50 x 7*= 202-5 B.Th.U. 
per gall. 

Spedflc heat oi gasoline . . . . . . O-Sd 

Latent heat of gasoline . . . . . . 100 B.Th.U. per lb. 

Weight of gasoline . . 5-5 lb. per gall. 

The water requirements for the gasoiline cooling- 
coils can be calculated from the temperature of the 
gas<dine vapour leaving the knock-out box^ which 
will be about 180° F. (82*2° C.), its final tempera- 
ture, which c-an be assumed to be about 60° F. 
(16*6° C.), and the specific heat and latent heat of 
the gasoline. The last is about 100 B.Th.U. 

The water for the oil cooling-coils can be calcu- 
lated from the temperature of the oil leaving the 
heat-exchangers, which will be about 160° F. 


tDoc.30,i,jj 

(71‘1“ C.) in open steam-stillB, its final water 
temperature before entering tlie absorber. i ^ 
70° F. (21'1° 0.)i the temperature of the 
before and after it is used to cool the oil on**'" 
mately 60° F. (15-6° C.) and 100° F. (argf?' 
respectively, and the specific heat and weiolt 
pounds per gallon of the absorbent oil. " 

The capacity of the absorbers in terms of k 
feet of gas per 24 hours can be approximateK- ,1 ; 
mined from the formula : — 

Q=31416d*A/ P 
^ G 

where P = absolute gas pressure. 

G = density of gas. 

Q = capacity in cb. ft. per 24 hours, 
d = diameter in inches. 

The diameter of the absorbers is determined br 
the gas pressure which they have to withstand. tS 
spreading or absorbent surface of the hlier used 
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. Ma the absorbers decreases their capacity, and 
inside me ^ ^ for this. Their 


r-imeter also should be such that the velocity of 
th gas through them docs not exceed 150 feet 
* r minute, otherwise absorbent oil will be carried 
out of theiu and into the gas lines by the gas, 
despite oil-traps placed to catch the oil. 

Its amount of pipii* required in constructing 
the heabexchangers and oil cooling-coils can be 
calculated from the constants already given. 


General 

Xhe industry is now firmly established. Its 
future growth will not be so rapid as its growth in 
the past because a tremendous amount of gaa, long 
wasting its gasoline, was “caught up with” and 
treated, as operators learned of possibilities in 
extracting the gasoline. Every oil and gas well is, 
however, a potential gasoline producer, and just 
as the natural gas and petroleum industry thrives, 
so will its by-product industry, the natural-gas 
gasoline industry. 

More natural-gas gasoline will be required each 
vear for mixing with heavy refinery distiillates to 
make them suitable for motor use, thus providing 
tho low-boiling constituents needed to make motor- 
engines start and to accelerate them when running. 

Users of gasoline in Europe demand a much 
higher grade of gasoline for their motor cars than 
<lo consumers in the United States. Hence a very 
large amount of natural-gas gasoline is added to 
gasoline destined for exportation. 

Different grades of natural-gas gasoline are sold 
at the present time. The most desirable and the 
highest priced gasoline in the country is so-callcd 
“straight absorption gasoline" of sp, gr. about 
0*6667. This grade suffers less loss by evaporation 
than others, in its handling and utilisation. Other 
grades consist of ** straight compression gasoline 
of different distillation-ranges and end-points, and 
a host of blends ranging from specific gravity 0*667 
upwards. 

Refiners, of course, prefer to buy the crude 
natural-gas gasoline product and mix it with their 
efinery “ cuts.” On the other hand natural-g.iso- 
ine operators prefer to do this blending themselves 
t their plants because they save thereby much 
‘ wild ” gasoline which they could not otherwise 
etain. The refiner has the upper hand in tho 
irgument because he has better access to the retail 
narkets and can better dispose of blends than the 
iatural-gas gasoline operator. The ideal conibina- 
ion is that of a company possessing both refineries 
ind natural-gas gasoline plants; all the large oil 
rompanies are in this position. 


yaturaUgas Gasoline: Distillation Data 


Per cent. 
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10 

20 

30 

40 

fO 

60 

65 
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70 


Typical conipressloa 
product 
8 p. m. 06114 
T. 

5 * ( 12 - 2 "C.) 

68 ( 20 ' 0 "C.) 

78 (25 e‘’C.) 

87 OO-SX.) 

98 ( 36 - 7 °C.) 
112 < 44 - 4 ®C.) 
134 ( 1 > 6 * 7 ‘’C.) 
160 ( 71 - 1 ®C.) 
190 ( 87 - 8 ®C.) 


90 

92 


Lou 82 per cent. 


B 

Typical absorption 
product 
Sp. a. 0-667 
Deg. F. 

75 ( 28 'e®C.) 

98 < 56 - 7 ‘‘C.) 
114 <45 6 "C.) 
127 < 52 d'’C.) 
141 < 606 ‘’C.) 
155 <68 3 *C.) 
172 ( 773 X.) 


190 ( 87 - 8 *C.> 
218 ( 10 S- 8 "C.) 
276 < 135 ' 6 “C.) 
SOf (i 50 *C.) 
Lou 8 per cent. 


Both these compression and absorption products 
were withdrawn as made without blending or 
allowing them to “weather.” In actual plant 
practice, the compression product is both blended 
and weathered in order to save as much of the 
“ wild ” parts as possible and to reduce the vapour 
pressure to conform with shipping regulations. 


SAFEGUARDING OF INDUSTRIES 
ACT 

SODIUM PHOSPHATE 

A complaint to remove “sodium phosphate” 
from the list of dutiable articles was preferred by 
the Chemical Merchants’ and Users’ National Vigi- 
lance Committee (represented by Mr. K. Swan and 
Mr. R. L. Parry), and opposed by the Board of 
Trade (Mr. Whitehead) and Thomas Tyrer and Co., 
Ltd. (Sir A. Colefax, K.C., and the Hon. S. Cripps). 
The one and only sitting, held on November 25, was 
devoted to a consideration of the form of the com- 
plaint. For the complainants Mr. Swan contested 
that the term “ sodium phosphate ” was often used 
by the trade in a generic sense, i.e., as including 
the three sodium salts of ortbophosphoric acid and 
sodium pyrophosphate; these substances w'ere all 
heavy chemicals. The opponents hedd that to 
chemists, the trade, -and the public “ sodium phos- 
phate ” meant di-sodium hydrogen phosphate and 
none other; as this substance was included in the 
Board’s list with the prefix “ R ” and not other- 
wise, they contended that the Referee had no power 
to hear or adjudicate on any complaints in respect 
of other substances. Without prejudice to this 
objection, the Board asserted that sodium phos- 
phate, mono-, sodium phosphate, di-, “R.,” sodium 
phosphate, tri-, and sodium pyrophosphate were 
each of them fine chemicals, and that sodium phos- 
phate, di-, “ R.,’’ was also extensively used as an 
analytical reagent. Sir A. Colefax urged that the 
notice of the complaint was bad because it did not 
specify any particular phosphate. After much 
legal argument, the Referee said lie would take evi- 
dence as to whether “sodium phosphate” had a 
specific meaning or not. Mr. Swan then handed in 
a “ family tree ” showing the relationships between 
the three sodium salts of orthophosphoric acid, the 
sodium salts of pyropliosphoric acid and sodium _ 
ruetaphosphate, contending that the term sodium 
phosphate” covered all these substances. 

iMr. E. J. Parry, in his evidence, referred to a 
number of text-books and chemical dictionaries of 
somewhat ancient date in which the term “ sodium 
phosphate ” was used rather loosely, but in reply to 
the Referee said he could not show any reference to 

sodium phosphate” being used to connote any 
substance other than disodium hydrogen phosphate. 
Speaking as a chemist, the expression “ sodium 
phosphate” was used generically in all the text- 
books, but when he saw the words “ sodium phos- 
phate ” alone and without qualification, he under- 
st^ them to mean the disodium orthophosphate. 
Cross-examined by Sir A. Colefax, Mr. Parry 
repeated a previous assertion to the effect that 
although ortho-, pyro-, and metapbosphoric acids 
were distinct chemical individuals, they were 
always treated as separate varieties of phosphoric 
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acid; they were modifications of one original sub- 
stance. Sir A. Colefax contended that they were 
not modifications of tany single substance, and asked 
witness for its formula. JNfr. Parry replied that 
there were three formulae. 

The Referee’s award, dated December 4, is as 
follows : — 

In this case the complaint referred to me is that 
sodium phosphate has been wrongly included in the 
list of dutiable substances. The complainants 
claim that under this complaint they are entitled 
to ask me to consider the propriety of the inclusion 
in the list of : Monobasic phosphate of sodium ; 
dibasic phosphate of sodium ; tribasic phosphate of 
sodium; and pyrophosphate of sodium, both in the 
neutral and acid Marieties. The words sodium 
phosphate ” do not occur in the list without some 
further word of description. It is thereforo neces- 
sary to determine which article or articles in the 
list is or are referred to by these words. 

It is the duty of a complainant to indicate with 
at least reasonable certainty which article is the 
subject of his complaint. There is no difficulty 
about using the e:cact description appearing in the 
list. Departure from such a course must lead to 
ambiguity. Tlie evidence called by the com- 
plainants established quite clearly, and I find as a 
fact, that both in the trade and among chemists 
sodium phosphate ” is the substance described in 
the list as sodium phosphate, di-. 

The evidence does not suggest that the wx)rds 
sodium phosphate ” have been used or are used 
to describe any other substance. Yet I am asked 
to treat the words as co-extonsive with the words 
“ phosphatee of sodium.” I do not think I should 
be justified in so doing. I cannot see how I can 
give the words ” sodium phosphate ” any meaning 
other than that wliich they in fact have. The result 
is that the only article which I have jurisdiction to 
consider is that described in the list as eodium 
pliosiphate, di-. The letter ” R ” appears against it 
in the list, and it is conceded that so qualified tho 
inclusion is not open to objc'ction. The complaint 
therefore fails. No costs. 

I understand that there are other complainte 
referring epecifically to scxlium phosphate, mono- 
and tri-. N'othing I have said prejudices in any 
way the further prosecution of those complaints. 

OXAUC ACID 

A complaint, lodged by the Chemical Merchants’ 
and Users’ National Vigilance Committee, that 
oxalic acid had been improp.'rly included by the 
Board of Trade in the list of articles subj»*ct to duly 
under Part I of the Act, wa.s heard by Mr. Cyril 
Atkinson, K.C., on November 11, 17, 18, and 20. 
The comi>laint was opposed by the Board of Trade 
(represented by Mr. Whitehead) and hy certain 
other interests, and by J. D. Pritchard and Co., 
Ltd., of Swansea, formerly manufacturers of oxalic 
acid by the potash-fusion process. This firm was 
represented by Sir Arthur Colefax, K.C., and the 
Hon. S. Cripps, and the complainants by Mr. K. 
8wan and Mr. R, Lambert Parry. 

Early in tho proceedings Sir .\. Colefax elated ho 
would mainly rely upon the contention that oxalic 
acid was a synthetic organic chemical, and to a lees 
extent he would claim that it was an analytical 
reagent w'hen in a very high state of purity. The 
Board^ Trade maintained that oxalic acid waa not 
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only a fire chemical by reason of its method of m 
facture, but a synthetic organic chemical a 
anal^^tical reagent. ^ 

Mr. iSwan’s case was that oxalic acid is a 1 
chemical; if that were proved it would follow 
the wording in the schedule that oxalic add wa 
A synthetic organic chemical, or an anaUtica/^^ 
agent, or any other fine Ibhemical. [The 
words of the Schedule are: “Synthetic 
chemicals (other than synthetic organic dyest 
cdlours and colouring matters imported for use ' 
such, and organic intermediate products imnnr+^j 
for their manufacture), analytical reagents 
other fine chemicals (except sulphate, of quinine 
vegetable origin) and chemicals nianufactured k 
fermentation processes.”] According to the tradl 
a synthetic organic chemical was a fine chemical' 
the process of manufacture of oxalic add tlirouffli 
sodium formate was not truly synthetic; and osak 
acid was only used in minute amounts as an 
analytical reagent. 

The Referee stated that ho would adopt the 
definition of “ synthetic ” that he laid down in the 
camphor case: — 


” The word ‘ synthetic,’ as used in the Act, means 
a building-up of carbon compounds either from their 
constituent elements or from groups of differeDtlr 
constituted molecules by orderly steps, the result of 
which can be followed, and from which theconstitu. 
tion of the structure can be deduced or inferred ' 
<(•/. J., 1922, 239 r). 

Mr. A. F. Butler, of R. \V. GroofE and Co., Ltd,, 
said that the trade had always regarded oxalic acid 
as a heavy chemical: in lists issued by his irmia 
1914 and 1922 it was cla5.slfiod as a teclinical 
chemical, and (in answer to Sir A. Colefax) it 
appeared in ono recent list under the heading*' Fio^ 
Chemicals and Pharmaceutical l^roducls.’’ He had 
never heard it described in the trade either as a 
.syntlietic organic chemical or as an analytical le- 
agent. Before the war commercial oxalic acidvas 
of 99 — 1(X) per rent, purity, but today from 9? tq 
100 per cent. Prior to hostilities his Urm was agent 
for a German combine of manufacturers and he dealt 
with the agency known as tho Vi'rkaufs-jsu'Ue fur 
OxaUauro. Nearly all the acid he hnd imported in 
1921 came from Holland, wher*.' it wo? manufac- 
tured, he believed, by the formate pioee??, 

Mr. W. 0. AVilson, a director of Clinrlcs Pageand 
Co.. I>td., gave .similar evidenoi'. In addition to 
trading witli Gcrn^any and Htdlaud, hi? firm iff>- 
l>orto<J a little oxalic acid from Norway audfromt s 
United States, representing in this countr} « 
Victor C'licmic.il Works, of 
output, by the formate pro<-oss, w:is ‘ 

per annum. American oxalic aciil 
Kuroi«. Hia firm 


prto 


i ( wt.) to 10-t® 


ranging from ono cask (up to a - . y ■ , , ,u 
lutsrnnd sold it mainly to the textile .md leatM 
industries and for bleaching straw ■ , sai^ 

that he always associated the term ‘ hfi 


Mr. John Brown, of Brown and Forth 


w ith a B.P. standard of purity. 


o’ chemical ’ 

He 


id in 5— lO-ton lots f rom H b«t 

fatei 
d out" 


Norway, and ho also bought 
this firm could not compete witli , ,,» 


' down 


suppliers. America, however, wji. * the I 
He was not importing oxalic aci< ^ theci* 
time, preferring to wait I® rat ^ ”) 

jumped. fThe lleforec : “ Am I tbo c 
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^Xr E. J* Parry stated that he had searched 
‘de literature and found that oxalic acid was 
classed as a heavy chemical except in two 
olaccs, in this Journal and in the price list of Greef 
already mentioned. He did not regard the process 
manufacture through fiodium format© as a 
tlietic process in the sense laid down by the 
Rpferce icf. s.). The first stage of that process, viz., 
■ije reaction (a) NaOH+CO = H.COONa, was 
>tactlv analogous to the reaction between caustic 
joda and carbon dioxide, and if. the formate was 
nlled ‘‘synthetic,” so also mast be sodium 
■grbonate. No organic radidlcs took part in this 
■eaction, and there was no increase in the number of 
arbon atoms. The reaction per se gave no clue to 
he constitution of sodium formate. The next stage : 
b) 2 H.COONa — Hj + CCOONa), was a mere de- 
;oTiiposition at a very high temperature and lacked 
jverj’ characteristic of synthesis C‘ a temperature 
if 400° C. is totally antagonistic to any idea of 
ivntheeis ”) ; the course of the reaction was entirely 
mprodictablc. Only if the word “synthetic ” were 
i?ed in the sense of “ artificial ” could oxalic acid 
:iad€ by this process be called a synthetic organic 
'lieniical; and if this broad sense of the word were 
ised, a great number of admittedly heavy chemicals 
vould have to be included. On the point that oxalic 
jcid was claimed to be an analytical agent, Mr. 
Parry said that its use for this purpose had become 
liscredited ; personally, he had not used it for ten 
.’ears, sodium or ammonium oxalate was now always 
ised instead. 

Cross-examined by Sir A. Colefax, who asked if 
lie synthesis of urea from ammonium cyanate was 
lot everywhere admitted to be a true synthesis, 
ilthough it involved no building up of carbon atoms, 
\Ir. Parry eaid ho would prefer to call it a 
‘ preparation ” ; and he admitted that the analogy 
letween reaction (a) and the action of carbon di- 
ixido on caustic eoda was not complete in that in 
•he latter case there was a simultaneous production 
)f water. Reaction (b) was not a synthesis because, 
or one reason, it was not possible to follow the 
ntermediate steps; probably a considerable number 
)f subsidiary reactions took place and the yield of 
>xalic acid was only about 45 — 65 per cent.; but in 
:lie first stages of all the classical syntheses the inter- 
iiediatc steps were generally not known. Further, 
)ne could not deduce the constitution of the acid 
Tom this reaction. He did not regard the poilynier- 
aation of acetylene into benzene as a true scientific 
i.vnthesis, but only a eynthesie if that word were 
ised as synonymous with “ artificial,” in which 
>ense it was often used by chemists. Asked why he 
lid not regard reaction (a"^ as synthesis, he replied 
-hat, ercept in a few cases, the word “ synthetic ” 
ftas not applied to inorganic chemicals; if it were, 
learly every inorganic heavy chemical would be 

synthetic. 

Gordon Parker, the sole witness for J. D. 
tiitchard and Co., said that if he had been asked 
Sve years ago, he would certainly have replied that 
Jxahe acid was a fine chemical, because he had 
-^sociated heavy chemicals with productions 
It hundreds of thousands of tons and with compara- 
ease of manufacture. He had never heard the 
r F preparation through sodium formate 

erred to otherwise than as a synthetic process, 
60 designated by a large number of 
^uaoritativ© text-books (Ullmann, P^erkin and 
ipping, Richter, Roscoe and ^liorlcmmer. 


Molinari, etc.). He disagreed with Mr. Parry that 
the final product of a reaction "was not synthetic, 
(a) if its constitution could not be inferred from the 
nieth^ of preparation; (b) if there were subsidiary 
reactions involving destruction of intermediate 
products and formation of by-products; and (c) if a 
high temperature played a part in the process. It 
was customary for tanners to keep oxalic acid in 
the same store as reagents, the finer dyes, and fine 
chemicals. The process of manufacture necessitated 
very careful control. 

In cross-examination by Mr. Swan, Dr. Parker 
said that in his view “ synthesis ” did not imply any 
necessity to be able to deduce the constitution from 
the reaction or reactions; and in the Referee’s 
definition (c/. -s.) he would prefer the word “ likely,” 
i.e., nob haphazard, to “orderly” (steps). Re- 
action (a) was a synthetic reaction and sodium 
formate a synthetic organic product. Organic 
synthesis did not only mean addition of carbon but 
of hydroxyl and other groups. In the technical 
process of manufacture the yield was much higher 
than 65 per cent. Examined by Sir A. Colefax, 
witness gave as an instance of an organic synthesis 
taking place at a higher temperature, the conversion 
of acetylene into benzene; from this reaction alone, 
the constitution of benzene could not be inferred. 
An important difference between the reactions of 
caustic soda with carbon dioxide and carbon mon- 
oxide was that the dioxide was the anhydride 
of an acid, whereas the monoxide was not. He did 
not regard the manufacture from sawdust as a syn- 
thetic process. 

Dr. L. A. Jordan, who is the manager of a syndi- 
cate about to promote the manufacture of oxalic 
acid in this country by a new process, said he had 
specialised in the manufacture of synthetic organic 
comiwunds, and he held the view that oxalic acid 
was a fine chemical; it was of a high degree of 
purity, and was made neither in very big quanti- 
ties nor in large batches, by a process which needed 
careful supervision and skilled labour. Beyond 
applying the usual tests for a fine chemical he w'as 
a chemist and knew by instinct what was a fine 
chemical and what was not (Referee; “I wish I 
did ”). Oxalic acid wa.s a synthetic organic 
chemical; he coiild not imagine any chemist doubt- 
ing it; it was built up by a series of operations which 
were individually and collectively synthetic, and 
which involved the commonest ideas on synthesis 
such as linking of carbon atoms and a progressive 
increase in molecular weight, although these points 
were not absolutely essential to synthesis (s.g., the 
synthesis of urea, and of aniline from nitrobenzene). 
The most important points in a synthesis were 
knowledge of the initial substance and of the final 
product; knowledge of the intermediate steps might 
assist in deducing the ctnistitution of the product, 
but to this end other data, derived from analysis 
and determination of molecular weight and basicity, 
had also to be obtained. Tlie Referee alluded to the 
definition of synthesis used in the camphor case 
an<l asked the witness if he could adduce examples 
of svnthesis in which the reacting molecules were 
not dissimilar. Dr. Jordan instanced the formation 
of diphenyl from benzene, of the hexoses, 
from formaldehyde, and the condensation of benz- 
aldchyde to form benzoin. In reply to the further 
question “if as the result of experimentation you 
arrive at a substance B but want A, is B a syn- 
thetic product? ” the witness related a number of 
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classic instances in which discoveries now recognised 
as synthes^ had resulted from reactions following 
unforeseen courses. Finally, Dr. Jordan stated that 
he took a very wide view of the term ** synthesis ; 
practically all artificially prepared carbon com- 
pounds were synthetic, hut, of course, there were 
organic compounds, B.g., certain alkaloids, which 
had not yet been synthesised. 

In his final speech, Sir A. Colefax dealt with 
certain of Mr. Swan’s fallacies, as he termed them. 
The interpretation that if oxalic acid is not a fine 
chemical, it cannot be a synthetic compound, W'as 
untenable. No one on his side had maintained that 
every step in a synthesis must itself be synthetic; 
or that it w’as essential to be able to deduce consti- 
tution from any one reaction involved in a synthesis. 
The question of high temperature was irrelevant. 
Although the bulk of the trade evidence was in 
favour of the view that oxalic acid was a heavy 
chemical, he would rely upon the abundant evidence 
to the contrary, supplied by the text-books and Drs. 
Parker and Jordan. 

Mr. M’hilehead said that the production of phenol 
from benzene was a clear case of synthesis not involv- 
ing an increase in the number of carbon atoms. 
Mr. Swan’s construction, that if oxalic acid was not 
a fine chemical, it could not be a synthetic organic 
chemical, was quite wrong; in law, they did not use 
general Wrms to define particular terms, but vice 
versa. On the question of inferring constitution, 
he submitted that synthesis depended entirely upon 
the possibility of inferring and not upon the inten- 
tion of the chemist when he started work or upon 
the accomplishment. 

Mr. Swan, in his address, recalled the evidence 
as to trade usage wliich was to be found in the 
catalogues, price lists, Kelly’s Directory, and trade 
journals; and he contended that this view applied 
equally well to oxalic acid made by the formate 
method as by the sawdust process. He reiterated 
his view of the interpretation to be put upon the 
wording of the Act, submitting that all synthetic 
organic chemicals were fine chemicals, and even if 
that view were wrong the inclusion of a heavy 
chemical, i.e., oxalic acid, among them would bo 
anomalous and unique. On the question of synthesis 
he took his stand upon the definition given in tho 
camphor case; Sir A. Colefax ha<l shifted his ground 
in that respect. Nothing could be gained from a 
text-book definition unless the author stated what 
he meant by “synthetic," and ho urged that a 
reaction could not be called synthetic if it were 
unintelligible or obscure. In the present case the 
evidence w’as conclusive that the reaction involving 
the transition from formate to oxalate was not 
known with certainty ; if it were understood with 
certainty to-morrow, it would become synthetic. 
The acetylene“^benzene reaction involved the arti- 
ficial production of benzene ; it was not a synthesis 
within the meaning of the Act. 

The Referee’s award was issued on December 18, 
as foMows:- — 

The question in this case is whether oxalic acid is 
properly included in the list of dutiable articles. 
The inclusion in the list is justified on threo 
grounds : — 1. That oxalic acid is a synthetic organic 
chemical. 2. That oxalic acid is a fine chemical. 
3. That oxalic acid is «n analytical reagent. I am 
not eatisfied that oxalic acid is a fine chemicail. 
Indeed, I think it is not. I am quite satisfied that 
its inclusion^annot be justified on the ground that 


it is an analytical reagent. But 1 have come to 
conclusion that it is a synthetic organic cliemio 
and as such rightly included in the schedule. ^ ’ 
The question whether oxalic acid is a synth^ti 
organic chemical is one of considerable difficult 
It is, I think, entirely a matter of opinion, depend 
ing upon tho particular view held as to the precis 
limitations otf the meaning of the word synthetic 
the synthetic camphor case I accepted the follou[/ 
definition of synthesis: “ A building-up of carboy 
compounds either from their constituent elements 
or from groups of differently constituted molecule* 
by orderly steps the result of which can be followed 
and from which the constitution of the structure 
can be deduced or inferred.” It may be that on 
some future occasion it will be necessary to rcccn- 
sider this definition, btit I do not understand that 
tliis tiefinition is challenged by either side in thi* 
case. The difference of view has reference to the 
question whether the steps in the building up 
oxalic iiciil from caustic soda and carbon monoxide 
come within it. There is no doubt that oxalic acid 
is an organic body which can be built up from its 
elements. The process begins with the use of 
carbon, the number of carbon atoms in tlie molecule 
is increased and the molecule becomes heavier. The 
molecular construction contains two atoms of cnrVm 
linked together. Although in practice tho first step 
in building up is the combining of carbon monoxide 
and caustic soda, both these substances cun be 
obtained from their elements. 

The real dispute is ns to whether the steps tnkpn 
in tho building up are orderly steps and stops from 
v.-hich tlie structure of the resulting molecule cau 
be deduced or inferred. 

The decision scorns to turn upon the view taken 
of the main step — the boating of the sodium formate 
causing the hydrogen to be liberated and the two 
unsaturated links to combine, forming sodium 
oxalate. The temperature necessary to pro<luce tliii 
reaction is no haphazard temperature. A tempera- 
ture of 440*^ C. or thereabouts is necessary except in 
the presence of sodium carbonate or certain other 
substances when a lower temperature will suffice, 
viz., 300*^ to 350° C. In this sense it is a controlled 
temperature. It seems to me quite iinpo^^ible to 
rule out a reaction depending upon a controlled 
degree of heat from those steps regarded :is syn- 
thetic. But it is said that it is impossible to draw 
any inference as to the structure of sodium oxahite 
from the reaction in question. If tho inokcular 
structure of a substance is known before it is syn- 
thesised, and that knowledge is capable of 
ing, and docs suggest, steps which may possiby 
bring about that result and then by exj^eriiueiit i 
is found that these steps do in fact pnxluce 1 1** 
ro.sult, it .seems to me that such steps are entitled w 
be considered as synthetic. I think that ono mig 
well have reasoned that if by heat tho hydrogen 
could be expelled from tho molecule H.COQNa wav- 
ing tho unsaturated link COONa it was at 
possible that two or more of these links might co 
bine and give the structure desired. The 
back from a known structure seems to me to be 
as muchabasis of synthesis cis the reasoning 
towards an unknown structure. Further, 1 o 
think that the definition demands that tho 
thetical operator should know exactly what is g 
on during the experimental reaction. ^ . f thd 
The view^I take after a very careful 
evidence both in this and the camphor case 
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oxalic acid obtained by the formate process is syn- 
thetic. There is one o^er matter with which I must 
(leal namely, Mr. Swann’s argument that the ex- 
oression “ synthetic organic chemicals ” is limited to 
fine chemicals. He relies on the words “ all other 
fine chemicals ” as indicating that this part of the 
schedule is only intended to cover chemicals that 
are fine. There seem to me to be insuperable dilh- 
culties about this view. It would give no independ- 
effect to the words “ all synthetic organic 
chemicals ” or “ analytical reagents.’* I quite 
agree that the word “other” creates a difficulty, 
but I adhere to the view I expressed in the sodium 
phosphate case that the particular description “all 
cynt-hetic organic chemicals ” cannot be cut down 
or defined by the more general words “ all other fine 
chemicals.” I therefore decide that oxalic acid 
manufactured by the formate process is properly 
within the schedule. It is conceded that the acid 
imported into this country is all manufactured by 
this process. I therefore award that the compilaint 
fails. 


CHEMICAL INDUSTRIES IN CANADA 

The Dominion Bureau of Statistics has recently 
published a report on the production of chemicals 
and allied products in Canada for the calendar 
years 1919 and 1920. The statistics cover the fol- 
lowing groups: Coal tar and its products; acids, 
alkalis, salts and compre.ssed gases; explosives, 
aminuiiition, fireworks and matches; fertilisers; 
medicinal aud|gpiiarmaceutical preparations; pig- 
ments, paints and varnishes; soaps, perfumery, 
cosmetics and other toilet preparations; inks, dyes 
and colour compounds; wood distillates and ex- 
tracts; miscellaneous chemical industries. The 
report is disappointing in so far as the number of 
industries treated is limited ; the paper and pulp, 
alcohol, glucose and other well-known industries, 
involving the application of chemical methods and 
generally associated with chemistry, are, unfortu- 
nately, not included, and the reason for these 
exclusions is not quite clear. Technologists and 
others having occasion to consult the Canadian 
report may conclude that many substances which 
are classed as chemicals are not made in 
Canada, and there would be good ground for such 
opinion, because of the detailed information re- 
garding such industries as the manufacture of 
baking powder, cosmetics, and shoe blacking, which 
are treated fully in the report. 

The report, although somewdiat circumscribed in 
the industries treated, and also belated in making 
its appearance, is instructive and will prove a 
source of valuable information; the statistics are 
luoro authoritative, fuller, belter arranged, and 
more free from anomalies than any issued in 
previous bulletins upon these industries. In some 
instances the textual comment is of such a charac- 
er that it may induce the manufacturer to think 
investigate his methods with a view t-o ulti- 
mately increasing production and lowering cost of 

manufacture. 

fo*" the year 1919 practically cover 
P®**iod arising from the abnormal 
laTi to those of peace, and is particu- 

y marked by the falling-off in the output of the 


chemical industries employed in the manufacture 
of war materials. 


Total operated . , . . 429 

l*ar value of stocks and bonds lield in— $ 

Canada ,11, 60.5, 063 

Great Britain 21,869,469 

U.S.A 121,622,220 

Other countries . . , . . , 583,091 


Total $175,979,843 .,$192,730,250 


1920 

456 

$ 

38,930,012 
. . 23,417.928 

.. 129,181,069 

.. 1,221,247 


From the foregoing it will be observed that in 
1919 nearly 70 per cent, of the par value of stocks 
and -bonds was held by residents of the United 
States, and that in 1920 this figure had fallen to 
about 66 per cent. 

The total capital, including fixed assets — as 
lands, buildings, machinery, etc. — and liquid assets 
— as stocks and materials on hand — was $111,760,019 
in 1919, and $118,840,897 in 1920, the capital 
being almost equally divided between the fixed and 
liquid assets. The average number of employees 
and amount of wages paid for the respective years 
were as follows: — 


Males, salaried 
Feinuks, sulark'd 
Male wago*earucr3 
Female wage-cacaers 


Salaries 

Wages 

Salaries and wages (total) 


1P19 

1920 

Xo. 

No. 

2,539 

. 2,790 

531 

890 

9,190 

10.623 

3,040 

2,980 

t 

t 

. . 5,674.203 . 

7,115,734 

.. 10.710.226 . 

. 14.530,398 

16,364,129 

. 21.736,132 


The average salary for 1919 was, approximately, 
$1680, and for 1920 about $19-10; the approximate 
wage rate for the respective years was $875 and 
$1070. The percentage ratio of the numbers of 
salaried and wage earners in the two years was 
almost constant. 

The following financial statistics cover the costs 
of fuel, materials, miscellaneous expenses, total 
expenditure (including wages and salaries), and 
selling value of product ; 


Fo«l 

MaUTiab 
MbccUaueous . . 

TotAl expenditure 
Selliiig v:ilue of products 


1919. 

S 

2,009.526 

48.:K);^.812 

17.667,486 

84,365.253 

96,463,988 


1920 

t 

3,298.117 

60,082,027 

21,033,223 

106,877,136 

121.789.386 


Tlie total power equipment in 1919 was as fol- 
lows; — Total rated horse-power of prime movers 
(exclusive of boilers), 77,171; alternating current, 
589G kv.a., and direct current, 5746 ktv. In the 
year 1920 the total rated horse-power of prime 
movers employed (exclusive of boilers) was 293,380. 

Tbo difference between the selling value of the 
products in 1919 and the total expenditure was 
$12,098,735, being about 14*4 per cent, in favour 
of the former; in 1920 these figures were 
$15,619,837 and 15 per cent, respectively. Calcu- 
lating these differences in relation to capital — 
fixed and liquid assets — they represent in 1919, 10*3 
per cent, and in 1920, 13T per cent, upon total 
invested capital. 

An examination of some of the expenditure 
charges is interesting in view* of the fact that the 
excess profit tax and income tax were practically 
Itost beUujti enactments. An industry in which a 
large portion of the capital is invested in land and 
in buildings and machinery, which should not call 
for expensive repair, in 1919, charged 4 per cent, 
upon the fixed capital to repairs of buildings and 
machinery, and 13*8 per cent, in 1920; these 
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and wages paid for tlie respective years, represent 
the cost of repairs as 32*2 and 64*4 per cent. The 
buildings and machinery, although in active use 
in 1918, must have suddenly developed marked 
signs of post-war weakness, which undoubtedly 
brought pleasure and relief in the preparation of 
the taxation schedule. 

The values of the imports of chemicals, under the 
classes enumerated in the report, have been as 
followe : 1919, total §34,282,647, of which §3,397,095 
came from the United Kingdom, §28,719,765 from 
the United States; in 1920 the total was 
§29,886,102, derived as follows: U.K. $4,151,345; 
U.S.A. §23,854,300. In 1921, total $36,334,612; 
U.K. $6,048,717; U.S.A. $26,766,364. In 1922, total 
$24,041,885: U.K. $3,238,465; U.S.A, $17,688,482. 

The exports were as follows : 1919, total 
$56,799,799: $20,176,855 to U.K., $30,671,606 to 
U.S.A.; 1920, $22, .581,049: $3,595,936 U.K. ; 
$13,803,067 U.S.A.; 1921, $19,582,057: $3,225,947 
U.K., $11,694,858 U.S.A. ; 1922, $9,271,027 : 

$939,529 U.K,, $5,937,114 U.S.A. 

The above custems returns are for the fiscal 
rears ending March 31 of each of the above years. 

The imports were at a maximum in the year 1921, 
in which period the output of Canadian industries 
was the greatest in value since the termination of 
the war. The exports in 1919 were the highest 
ever attained, owing to the shipment of military 
stores; since that year there has been a steady and 
heavy decline. 

The calendar year 1921 exhibits a marked 
decrease in value of chemicals produced 
($77,748,000), plants employed (444), capital 
$109,225,000), employees (12,289), salaries and 
wages ($15,8.53,000), and cost of material 
($36,203,000). Notwithstanding the decline in 
the chemical industry during the past year, the 
statisticians are of the opinion that the worst is 
past, and that Canadian chemical trade will 
advance to a higher position than it ever held in 
pre-war times. 

The Co.\l Ixdvstry 

The Dominion Bureau of Statistics has issued a 
comprehensive report reviewing the coal industry 
and trade of Canada in the years 1919 — 20 — 21. This 
is one of the best trade returns published by the 
Bureau ; it contains in detail the output of collieries, 
imports of coal by ports of entry, exports, informa- 
tion regarding capital invested, plant equipment, 
men employed, time worked and lost tonnage, and 
statistics of the production from each province. The 
apparent coal consumption of Canada is estimated 
at between 30 and 35 million tons annually, half of 
which is imported from the United States. In 1921 
there were 396 coalmines in operation, covering an 
area of 713,000 acres. Total capital invested, at 
the close of the year 1921,- was $176,991,495, of 
which $77,000,000 was in British Columbia, over 
$3,000,000 in Saskatchewan, and $1,000,000 in New 
Brunswick. The costlmining industry gives em- 
ployment to about 30,000 men,^ and in 1921 wages 
amounted to $42,758,471, and salaries aggregating 
$3,717,238 were paid to about 1600 officials. 

The two reports referred to are entitled “ Che- 
micals and ANied Products in 1919 and 1920 '' and 
“Coal Statistics for the Years 1919, 1920, 1921,” 
respectively, and are published by the Mining, 
Metallurgies and Chemical Branch of the Domi- 
nion Bureau of Statistics, Ottawa. 


SOCIETY OF CHEMICAL 
INDUSTRY 

NEWS FROM THE SECTIONS 

SOUTH WALES 

A meeting of this Section was held in the Teclmi. 
cal College, Cardiff, on December 1, Prof, C. 
Thompson, presiding. Mr. H. W. Webb read a 
paper on the Oxidation of Ammonia, in which he 
described some of the pioneer experimental work 
on the process of manufacturing nitric oxide 
and nitric acid from ammonia, derived from 
waste gas liquor, catalytic oxid-ation with verv 
fine platinum gauze. Th© conditions of tempna. 
ture, the preparation and construction of the rata- 
lyst, concentration and purity of the gases, and 
other factors which govern the capacity and effici- 
ency of the oxidising unit were discussed. Jt was 
shown that the mixture of air and ammonia which is 
sufficiently rich in ammonia to maintain the cata- 
lyst temperature at ite optimum value, doe^ no. 
yield the highest efficiency. The best result, i.e., 
an efficiency up to 94 per cent., is obtained by using 
a mixture containing less than 10 per cent, by 
volume of ammonia and maintaining the catalvsi 
at about 850*^ C. Catalyst poisons, especially hydro- 
gen sulphide, phosphine and pyridine, were also 
dealt with. In th© discussion it was pointed out 
that no unchanged ammonia passes the catalyst, so 
that the product contains no ammonium nitrate; 
ammonia not oxidised to nitric oxide appears as 
nitrogen. 

MONTREAL 


At the meeting held on Novembf^r 20, the chair- 
man, Dr. A. R. M. MacLean, pteekling, Prof, 
Ruttaii read a message of greeting from the Presi- 
dent, Dr. Armstrong, to the Dominion Sections, 
which was greatly appreciated. There wore present 
about 40 senior students from McOill University arid 
the Universito de Montreal, and the spirit of good- 
fellowship displayed between the two nationalities 
was a happy augury for still closer co-operation in 
the future. 

“ The Manufacture of Calcium Carbide ” was the 
subject of the evening’s lecture, by Mr. "Wither- 
spoon, General Manager of the Canada Carbide Co., 
who described the development of the okctric 
furnace from tho email experimental Moissan 
furnace to tho present-day furnaces producing a ton 
an hour by a continuous process. He emphasised 
the fundamental importance of a correct balance 
between a given W'eight of material and n giseii 
amount of heat. The best method of mixing tie 
lime and coke, and the degree of fineness of the tiio 
substances have been the subject of much experi- 
mentation, and the conclusion reached is tliat rongi- 
mixing of coarsely crushed ooke of 1-inch to 1 
mesh, with lime of 1 in. to 2 in. mesh gives the 
yield. , 

The lecturer then described the developnien s 
whic4i Jed to the adoption of a continuous prores.^ 
of manufacture, the chief of which was the la 
creased supply of current. It was, however, eai 
discovered that a reduction in voltage from 
prevailing 75 volts was necessary. Two 
were then run in series and an efficiency of J'J P 
cent, was attained with 1000 kw., but deyelopme 
rapidly followed, and to-day each furnace is ^ 
charges, based upon the total amount of s** 
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15 OOO kw. It ifl not correct to describe tlie modern 
furnace an arc furnace, as the charge itself is a 
conductor, and the current passes quietly and 
steadily through the pasty mass. The arc exists 
only during the warming-up period, and a true 
balance in one of these large fuTnaces is not reached 
for several days. The different forma of electrodes 
^ero described. 

Xhe numeroois derivatives of acetylene were 
referred to and a new, entirely Canadian product, 
i^cetylen© Black, was introduced to the audience. 
This substance has a very low specific gravity; it 
can be easily compressed, and even when compressed 
is 50 P®** more bulky than carbon black. 

Rubber manufacturers have found it satisfactory, 
and when used in paints it yields a clear neutral 
grey. As a decolorising black in sugar-refining, and 
for filtering water, it has proved verj’ efficient. 

LIVERPOOL 

At a meeting held on December 8, in the Uni- 
versity, Dr. J. T. Conroy presiding, a paper was 
read by Mr. H. M. Langton on “ Some Problems 
connected with the Saponification of Katty Oils.*’ 

After a brief reference to the importance of 
industrial saponification, the author discussed the 
theory of hydrolysis of oils and fats, and pointed out 
that, as a result of the work of Lewkowitsch, Marcus- 
bon and others, we must conclude that the saponifica- 
tion of the triglycerides takes place in stages, passing 
from the triglyceride through the digilycerido to the 
iQonoglyceride, and ultimately to the products of 
complete saponification, fatty acids and glycerol, 
the complete reaction consisting of three consecutive 
bi-molecular reactions which are interdependent, 
though not necessarily taking place at the same 
rate. The author emphasised the fact that as in- 
dustrial saponification involves a heterogeneous 
system, it might weU be that physical considera- 
tions outw’eigh purely chemical ones, and experi- 
mental facts were quoted in support of this view. 
It is important to realise that as saponification 
resolves itself ultimately into a reaction between 
molecules of a triglyceride and of water, three 
possibilities are open, viz., (a) reaction in the oil 
phase, (b) reaction in the aqueous phase, (c) re- 
action in the surface of contact between the two 
phases: and 'Treub has shown that it is the third 
possibility which supplies the clue to the operation. 
The importance of emulsification in saponification 
is made apparent from the circumstance that in an 
emulsion, the velocity of the reaction which takes 
place at the surface of contact of the two phases, 
depends on the magnitude of this surface; anything 
^h;ch increases this surface, i.e., diminishes the 
surface tension between the fatty matter and the 
aqueous solution, accelerates the reaction. From 
this aspect, the function of the particular reagents 
used technically in the acid, autoclave, Twitchell 
3nd fermentation .methods of sai^onification, res|>ec- 
tively, becomes apjL>areut. 

The Importance of the time factor in saponifica- 
tion was then dwelt upon, reference being made to 
the conflicting views of different investigators, 
^ome of whom conc^luded that all oils and fats are 
saponified at the same rate, and others that 
the glycerides of the fatty acids are more easily 
ttj'drolysed the higher the molecular wedght of the 
l^tty acids. The author pointed out, however, 
that as most of the e?:periments were carried out in 


homogeneous solution, they may have little bearing 
on industrial saponification. A summary was given 
of previous industrial investigations on the rate 
and extent of the hydrolysis of different oils and 
fats, but as the conditions differed considerably no 
definite conclusions could be drawn. The author 
then described his own large-scale experiments on 
the rate and extent of saponification, by the auto- 
clave process, of tallow, palm oil, linseed oil, palm- 
kernel acid oil. Nos. 1, 2, and ^ whale oils, lime and 
magnesia being used as the splitting bases. In all 
cases a constant steam pressure of 8 atm,, a charge 
of 3 tons of oil or fat, an amount of base equaS to • 
2i per cent, of the weight of oil, and a period of 
treatment of 10 hours, were employed, the course 
of the reaction being followed by the withdrawal 
and testing of samples hourly. The results 
obtained were shown in a series of curves, w'hich 
are of the exponential tj’pe, being characterised by 
a slow initial stage followed by a rapid second stage, 
when about 90 per cent, of the oil is split in the 
first 4 hours, after which the rate of reduction is 
much retarded. Magnesia was the most effective 
base for tallows, palm-kernel acid oil and the whale 
oils, lime being superior for palm oil, but with 
linseed oil the rate and extent of hydrolysis were 
identical for each base. Using magnesia as the 
base, tallows were hydrolysed most quickly, and in 
decreasing order come whale oils, linseed oil, 
palm oil and palmkernel oil. Beef tallow hydro- 
lyses much more quickly with magnesia than mutton 
tallow. In the case of the whale oils, whichever 
base is used, the rate of hydrolysis is in the order 
No. 1, No. 2 and No. 3, No. 1 giving the highest 
value. Lastly, the author submitted in tabular 
form numerical details of the average extent of 
hydrolysis of various oils and fats after treatment 
with lime and magnesia, respectively, for 8 hours 
under the conditions outlined above. These averages 
are compiled from the working of 625 3-ton charges. 
It appears that a split of upwards of 98 per cent, 
was obtained with tallow and 92 per cent, w’ith 
linseed oil. 

NOTTINGHAM 

On December 13, Mr, S. F. Burford presiding, 
Frof, H. E. Armstrong gave an address on “ Legis- 
lative and Departmental Interference with Industry 
and the Common Weal.” 

The future of cliemistry in England, and the 
welfare of an industrial population greater than 
the country can carry depend upon the extent to 
which chemists are mastered by the idea of their 
solidarity, and insist on being represented on all 
l>odies dealing with questions in which cliemiatry is 
involved. By an abuse of the Food Acts, the lower- 
ing of the quality of milk has been allowed to con- 
tinue unclicckeii for fifty years. The Act providing 
for the sterilisation of milk by heating was passed 
with insufficient knowledge, but evidence is 
accumulating that the new dangers so introduced 
«ro greater than those which were to be removed 
in this manner. The bureaucrat and the senti- 
mentalist are trying to deprive us of our most 
cift'ctive paint. This is clearly shown by the inner 
history of the Home Office inquiries and of the pro- 
ceedings of the International Labour Conference 
last year. 

The inquiries into the smoke nuisance were 
entrusted to technically unqualified persons, who 
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concentrated on a totailly unnecessary proof of 
the nuisance end almost neglected the queetion of 
low-temperature carbonisation. Private persons of 
vision and imagination have investigated this 
problem with a sucoess that will never he attained 
by H.M. Fuel Research Board, The Safeguarding 
of Industries Act is a most unhappy example of 
lack of clear thinking. The chief, if not the only, 
gainers are the members of the legal fraternity. 
Chemists should protest against the shameful way in 
which the traditions of their craft have been 
treated. The whole lists should now be put in order 
by competent advisers. In the dyestuffs industry 
the first condition of success is direction by persons 
who understand. No generail in the army, however 
distinguished, can lead the attack on dyestuffs. 

In the matter of research freedom of action, 
which is as much the right of scientific investigators 
as of artists and poets, is being threatened by a 
bureaucratic body, largely in the hands of literary 
men. This has displaced the Royal Society, which 
has made no attempt to influence the public, as it 
did in the days of Faraday. 

COMMITTEES OF COUNCIL 
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Partington, W. F. Reid, "W. G. Wagner. 

dominated by Local Sections^ etc.: J. T. Dunn, 
C. J. Goodwin, W, J. Jones, E. Lewis, L. L. Lloyd, 

B. D. W. Luff, F, M. Potter, and H, D. Richmond, 

Weekly Jourx.\l Executive Cojimittee 
The President and Hon. Treasurer {ex-officio), 
Sir W. J. Pope, W. J, U, Woolcock, F. H. Carr, 

C. S. Garland. 

Geneb.^l PrarosEs Committee 

The President and Hon, Treasurer (ex-officio), 
J. L. Baker, F. H, Carr, C. B. Garland, J. M. 
Wilkie, W. J. U. Woolcork (chairman). 

Representatives on Outside Bodies, 1922-23 
Federal Council for Pure and Applied Chemistry : 
F. H. Carr, Dr. S. Miall, and W. J. U. Woolcock. 

National Physical Laboratory (General Poard): 
Sir W. J, Pope and Prof. F, G. Donnan. 

Institute of Chemistry Standards Committee: Dr. 
A. Holt, Prof. A. R. Ling, and Mr. W, G. Wagner. 

Pritish Engineering Standards Association: Air- 
craft Sub-Committee on Chemicals; Prof. W. A. 
Bone. Sub-Committee on Textiles : Mr. C. F. Cross. 
Sub-Committee on Dopes; Dr. J. N. Goldsmith. 

Imperial Mineral Peaourcea Bureau: Lead, Silver, 
Zinc, and Cadmium Sub-Committee ; Mr. H. M. 
Ridge. AfuiQinium, Magnesium, Potassium and 
Sodium Sub-Committee : Dr. R. ^ligman. Minor 
Metals Sub-Committee ; Mr. W. G. Wagner. 
Publications^ and Libraries Sub-Committee : Mr. 
W. J.; A. Butterfield. Abstracts Sub-Committee : 
Prof. H- 'Louis and Mr. T, F. Burton. Chemical 
In justriea Sub-Committee : Mr. C. S. Garland. 
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British Empire Sugar Peseareh Association: 

A. R. Ling and J. W. Macdonald. 

Committee on “ Tests of Graduated Glassxcare '» . 
J. L. Baker, F. H. Carr and Dr. B. Dyer. 

Governing Board of Imperial College of Science 
and Technology : Sir W. Pearce. 

Sectional Committee of Chemical Engineering 
the British Engineering Standards Association- 
C. J. Goodwin, J. A. Reavell, C. S. Garland and 
Dr. W. R. Ormandy. 


MEETINGS OF OTHER SOCIETIES 

SOCIETY OF PUBLIC ANALYSTS 


Mr. P, A. Ellis Richards presided at the ineetin" 
held in the Chemical Society’s Rooms on December 
6, when the following papers were presented. 

A note on the estimation of formaldeh\'(le arul 
acetaldehyde, by Messrs. E. W. Blair and T. S. 
"Wheeler, stated that in investigating the action ot 
oxygen and ozone on various hydrocarbons, the 
authors had had to devise accurate methods of 
analysing solutions containing mixtures of (a) 
formaldehyde and acetaldeliyde, and (b) formalde- 
hyde, hydrogen peroxide, formic acid, with a trace 
of ozone. For (a), satisfactory results were obtained 
by estimating the total aldeliydes by Ripper’s bisul- 
phite method (Monat. fiir Chem., 21, 1079) and the 
formaldehyde by the cyanide method. For (b), the 
components were estimated seriatim, the formic 
acid with N/lOO alkali, ozone with neutral potas- 
sium iodide, hydrogen peroxide by Kirgzett’a 
method (Analyst, 9, 6), and iormuldehydo by 
Koraijn’s methcKi. 

Mr. H. A. Peacock has found that sulphur dioxide 
may be absorbed by cattle cakes and meals during 
fumigation, but that it disappears after about a 
week. Therefore any h'arniful effect ascribed to the 
consumption by stock of such cakes is not due to 
sulphur dioxide. The amount absorbed was found 
to depend on the variety of cake, the harder cakes 
absorbing leas than the softer, and on its physical 
condition, i.e., whether in block or powder form. 

Mr. C. H. D. Clark described a eliding scale 
designed to assist in titrating strong solutions 
against weaker standards by dilution and measure- 
ment of a known volume. The scale, which is easily 
made and set in positions depending on the dilu- 
tion, indicates what alternative dilutions are avail- 


able in any particular case, in order that a con- 
venient burette-reading may be obtained at the end 
of the process. 

8ome notes on the unsaponifiable matter of fats 
were presented by Mr. D. W. Steuart, who dealt 
with the difficulty of deciding whether a margarine 
containing no coconut, palm kerne*l or butter fat 
is made of true animal fat, or whether it contains 
palm oil or hardened vegetable oil. The amount 
of sterol in the unsaponifiable matter and the melt- 
ing-point of the sterol acetate do not give the in- 
formation desired. The proportion of sterol in the 
unsaponifiable matter varies from 48 per cent, m 
maise ail to 7 per cent, in palm oi*!, and from 

‘ ’ • hard- 


38 per cent, in lard to 9 per cent. 


ened whale oil. Highly hardened fats stil| 
contain sterol. The cholesterol acetate of aninia 
fats melts at 114°— 114-5° C., and the phytosterol 
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scetate of vfigotable fats is a mixture, of wliicli a 
fraction melts at 125° C. or higher, but some pure 
vegetable oils yield a fraction melting about 
C. 

In a note on the sulphuric-acid test for fish-liver 
oils, Messrs. N, Evers and H. J. Foster show that 
the sensitiveness of this test is greatly increased 
hy abiding natural oils (e.p., olive, arachis, lard 
oils, tallow) which do not give a colour reaction. 
Oxidation of the oils destroys this power, but it is 
iinafTected by hydrogenation. The active suh.stance 
i 5 not cholesterol or phytosterol, and it is not 
present in commercial oleic or stearic acids, inono- 
or di-glycerides^ The brown coloration produced 
by sulphuric acid with liver oils, after oxidation, is 
also intensified by the addition of natural oils. 

BRITISH LEATHER MANUFACTURERS’ 
RESEARCH ASSOCIATION 

Following the third annual general meeting of 
the Association, held on December 7, Dr. R. H. 
Pickard, director of research, gave a lecture on the 
work of the Association in the ilarge hall of the 
Leathersellers’ Company. The lecture was open to 
all members of the trade and was attended by 
ni'embcrs of the Association and a large number o'f 
others. Mr. J. H. Williams, Worshipful Master of 
the Leathcrse^llers’ Company, presided, and in 
opening the proceedings emphasised the importance 
of research to the industry. Col. W'. E. Walker, 
chairman of the Association, explained that the 
results of research were, of course, the property of the 
members, but that this meeting had been arranged 
to increase the interest of the trade in the 
Association. 

Dr. Pickard commenced by paying a tribute to 
the work of Prof. H. R. Procter, to whom was 
practically due the creation of the science of leather 
manufacture. Some tanners were at present 
wondering whether they could afford to join the 
Association ; it would soon become apparent that 
they could not afford to remain outside. Hie policy 
cf the Association had been to study fundamental 
principles, and he believed that they had now 
reached the point at which the laboratory results 
■"'ere capable of being translated into works prac- 
tice. As an example, they had started to investigate 
the composition of the actual chrome-tanning agent. 
Initally, he had been told that this was not likely 
to interest the tanners and, moreover, was already 
lacing done in America. They were still trying to 
"io it in America. He and his staff were now hot 
tipon the trail of the actual chrome-tanning agent, 
snd incidentally believed that they had discovered 
of the main causes of, and probably the means 
of preventing, the occurrence of a very dinportaiit 
trouble in chrome-tanning, namely “spue.” After 
referring to some common misconceptions in the 
trade, Dr. Pickard exhibited a remarkable seriee of 
lantern elides, showing the effects on the arrange- 
ment and structure of the fibres in goat, ox, and 
Sheeps skins of various swelling, plumping, and de- 
pilatory agents; and by means of a projection niicro- 
he demonstrated the swelling of singlle fibres 
acid and other liquors, 

^Ir. J. Turney AVood said that the lecture had 
sen a revelation to most of them. If there was 
part of the work of the Association which 
anners could not understand they should employ 
chemist who could. Dr. Gordon Parker congratu- 


lated Dr. Pickard on the work generally and on the 
magnificent lantern slides. Mr. Seymour Jones 
proposed a vote of thanks to Dr. Pickard and his 
fitatt tor their valuable work, and this was seconded 
oy F. D. Evans, president of the United 

fanners' Federation. 


THE BIOCHEMICAL SOCIETY 

A meeting was held in the Hiochcmical Depart- 
ment, Institute of Physiology, University College 
London on D^ember 11. Prof. J, C. Drummond 
occupied the chair and the following papers were 
communicated. 

“Cod-liver Oil in the Winter Feeding of Milch 
Oows,^’ by J. C. Drummond, J. Golding J 
Mackinto.sh, S. S. Zilva and K. H. Coward. 

Further confirmation was brought forward of the 
fact that the amount of vitamin A in cow’s milk is 
largely determined by the diet of the animal. In 
an experimental group of cows brought in to stall 
under winter conditions and fed on a typical winter 
ration of roots, hay and concentrates deficient in 
vitamin A, tlie milk secreted soon showed a marked 
falling off in vitamin content. It was found possible 
to raise the amount of vitamin A in the milk very 
considerably by giving the animals a small supple- 
ment of cod-livcr oil of high potency daily. As little 
as 2 ez. per day was Highly effective. Amounts up to 
4 oz. per day were given without any evidence being 
obtained that the taste or flavour of the milk or 
butt^er w'cre affected, but it is advisable to employ 
only oils of high grade. Cows permitted to have 
limited access to pasture during the winter show a 
gradual improvement in the vitamin-A value of 
their milk as the spring advances and the pasturage 
freshens. 

“ The Chemistry of the Vitamin-A Fraction of 
Cod-Liver Oil,” by J. C. Drummond and K. H. 
Coward. 

The vitamin A can be almost quantitatively trans- 
ferred to the unsaponifiable fraction of highly potent 
fisb-liver oils if precautions are taken to prevent 
oxidative changes. The only crystalline substance 
which has been isolated from this fraction with 
certainty is cholesterol, which constituted about 35 
per cent, of the fraction in the case of the sample of 
oil examined. The whole of the cholesterol may be 
removed by crystallisation from methyl alcohol and 
precipitation with digitonin. leaving the phj'sio- 
logical activity wholly in the filtrate. Small traces 
of another crystalline material have been obtained 
from the cholesterol-free residue but in an amount 
too small for identification or growth tests. 
Benzoylation, acetylation and bromination of the 
unsaponifiable fraction yielded only the derivatives 
of cholefiterol. From the filtrates, which retained 
the activity, no further crystalline substances could 
be obtained. There was no evidence of the presence 
of hydrocarbons of the spinacene type nor or ketonic 
or aldehydic substances. Incomplete removal of the 
li|MKhrouie pigment did not appear to lessen the 
activity of the fraction, so that it is improbable that 
the active substance is of this cla.ss. No confirmation 
of Iscovesco’s work on the association of the active 
sub.staiice with a substance of the lecithin type could 
be obtained. Many highly active oils gave no pre- 
cipitate by following his technique. The active 
fraction, if prepared from a high grade oil, is free 
from nitrogen, iodine, sulphur and phosphorus. 
Attempts to separate the potent substance by steam 
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distillation, super-heated steam or high vacuum 
distiilationa of the unsaponifiable matter demon- 
strated that this substance is volatile under these 
conditions but no sharp separation was obtadned. 
In most cases there was a considerable loss in spito 
of all operations being carried out in a vacuum or 
an inert atmosphere. Fractional crystallisation 
from numerous solvents only yielded cholesterol with 
concentration of the vitamin in the mother liquors. 

THE PHYSICAL SOCIETY 

At the meeting he^ld on December 8, a paper on 
“ The Relation between Molecular and Cr 3 ’stal 
Symmetry as shown by X-ray Crystal Analysis ” 
was read by Mr. G, Shearer. After a discussion 
of the nature of the elementary crystal lattice, a 
table was given showing the number of asymmetric 
molecules per unit lattice necessary to produce the 
symmetry of the various crystal classes, thirty-two 
in number. These range from 1 in the case of the 
tridiinic asj'mmetric class to 48 in the case of 
crystals of the hexakisoctahedral class. The exist- 
ence of fewer molecules than the “ symmetry 
number ” in the unit cell implies the existence of 
sj-mmetry in the molecule itself. Only certain 
positions of the variously oriented molecules in the 
crystal lattice are possible. Supposing that the 
minimum material necessary to satisfy the sym- 
metry conditions is employed in building crystals, 
it follows that each unit cell contains one and one 
only of each dilFerently oriented molecule. There 
is considerable evidence to show that certain mole- 
cules possess symmetry which, in crystal building, 
is shared with the crystal. Thus the fact that 
naphthalene and anthracene form monoclinic 
crystals with two instead of four molecules in the 
unit ceill implies that each of these molecules 
possesses a two-fold symmetry. Such symmetry is 
destroyed by the addition of an OH-group to one 
side of the naphthalene molecule. Similarly, the 
addition of COOH and other groups to the benzene 
molecule, as in benzoic, salicylic and phthalic acids, 
which form monoclinic prismatic crystals having 
four molecules to the cell, destroys the symmetry of 
the benzene molecule. The symmetry of the benzene 
molecule is found to be fourfold, consisting possibly 
of 3 plane of symmetry and a diagonal axis perpen- 
dicular to the plane. Neither the Kekulo nor the 
CHaiis structural formula foi benzene satisfies this 
condition. The formal® of Ladenburg and Dewar, 
respectively, conform with the condition. 


H 

C5 



Fjc. 1 


Dewar’s formula is shown in Fig. 1, and much 
chemical, evidence in support of its validity hat» 
recent^ been advanced by Ingdld. If the structure 
is a puckered hexagon, as suggested by Bragg, the 
points a lying above, and those marked ^ lying 


below the mean plane of the ring, it is found th 
the molecule has the required symmetry, X~t 
analysis shows that the naphthalene molecule 
a two-fold symmetry — probably a centre ? 
symmetry. AW formulse hitherto proposed fo 
naphthalene appear to possess too great symmetry 
Structural formulae 2a and 2b satisfy the symmetr 
requirements of the naphthalene mblecule. ^ 




The structure of anthracene is shown in Fig 3. 
Among inorganic compounds, the results of S-rav 
analysis and the theory developed in the present 
paper were applied to determining the molecular 
structure of ruby, silica, ice, sodium and potassium 
chlorides, calcium carbonaa^ nitrate and 

sodium chlorate. It was shown that if the molecule of 
sodium- chloride actually exists, the sodium atom to 
which any particular chlorine atom belongs is not 
one of the six surrounding it at equal distances, but 
one of the sodium atoms disposed diagonally relathe 
to the chlorine. In any case, molecular models 
having the requisite symmetry can be constructed 
by consideration of the distribution of electrons 
round the atomic nuclei. Finally, the factors 
underlying the selection by a molecule of some 
particular crystal class were briefly discussed. 



A paper on “ A Modification of the Poivde 
Method of Determining the Structure of Met. 
Crystals ” was submitted by Dr. E. A. Owen 
Mr. G. D. Preston. Instead of being reduced to 
powder, the metal to be investigated is subjected 
iieat treatment necessary to produce throughout i 
volume a mass of crystals about 1 mm. or kss i 
«ize; the plate is etched to remove the deform^ 
surface layer of crystals or oxide, and la 
with vaseline to prevent further oxidation, 
plate of metal is then mounted on the X-ray spec 
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nieter its structare investigated by the ionisa* 
tion method devised by QBragg. Crystal structures 
of aluminiBinj copper and lead are derived from the 
face^i^tred cube, iron from the centred cube. 
Xbe vailues of the length of the side of the ele> 
mentary cube were found to be respectively 4041, 
3 ‘ 62 S, 4 983 and 2*869 Angstrom units. Magneeium 
possesses a hexagonal lattice of the close-packed 
type. The length of the side of the hexagon ia 
317, and the axial ratio 1*631 A.ngatroin units. 

j)r, A. B. Wood submitted a paper on “The 
Cathode-ray Oscillograph.” Tlje instrument is a 
robust form of oscillograph of the type used by Sir 
J J. Thomson and D. A. Keys in the application 
of piezo-eloctricity to the measurement of high 
pressures and is adapted for commercial produc- 
tion. Photographic records are best obtained by 
action of the cathode rays ui>on Schumann plates 
containing a proportion of calcium tungstate, a 
type of plate previously employed for X-ray 
purposes by Levy, West .and Baker. A visiMe 
photographic impression is obtained on Schumann 
platefi when the velocity of the beam across the plate 
is as great as 1000 metres per second. A further 
increase in sensitivity of the plates is desirable. 

A low-voltage form of cathode-ray oscillograph 
was exhibited by the Western Electrical Company. 

THE CHEMICAL SOCIETY 

The ordinary meeting, held on December 7, was 
presided over by Prof. S. Smiles. Prof A, Smits, of 
Amsterdam, attended the proceedings. 

The papers read were as follows: — (1) “The Iso- 
Electric Conditi'>»> Gelatin ” : S. O. Rawling and 
W. Clark, (ii)' btudros on Metal Hydrides: the 
electrolytic formation of stibinc in sulphuric acid 
and caustic soda solutions ” : H. J. S. Sand, E. J. 
Weeks and S. W. Morrell. (3) “ Three-carbon 
Tautomcrism in the Cyclopropane Series” : F. Goss, 
C. K. Ingdld and J. F. Thorpe. 

(1) According to the latest theory, gelatin possesses 
the formula HX.OH, where X is a large complex 
which niav undergo ionisation in the following two 
ways;— HX*-|-OH'*t-HX.OH-»-H-f-XOH'. In the 
case of gelatin the left hand and right hand 
reactions become equal at the iso-electric point. 
The value of gelatin at the iso-eilectric point was 
found to be 4*7, and at this point certain phygdeal 
properties have a maximurn and others a minimum 
value. The authors have studied the relationship 
between minimum viscosity and the presence, in 
increasing quantitdes, of sulphuric and acetic acids. 

(2) Dr. Sand dealt with the relationships between 
tho yield of stibine in caustic soda and sulphuric acid 
solutions, and overvoltage and current density, the 
yield being measured by passing through silver 
nitrate solution. 

(3) Dr. Ingold, in an interesting paper, adduced 
evidence which pointed to a possible new form of 

isomerism. 

The three papers, concerned* respectively with the 
debatable aubject.s of the constitution of gelatin, 
overvoltage, and isomerism, gave rise to good 
discussions. 

On December 14, in the Institution of Mechanical 
^ngineers, Prof. C. H. Desch lectured on “The 
■Metallurgical Applicationa of Physical Chemistry.” 

CoRRiGiNDUM. — ^In the issue for December 15, 
P^ee 519 ling 3 ^ delete “ Louis.” 


PERSONALIA 

Prof, A. Mailhe, of Toulouse, has been appointed 
to the Chair of Liquid Fuels in tho University of 
Paris. 

Mr. T. Edward Lescher has been appointed 
managing director of Evans Sons, Lescher and 
Webb, Ltd., drug manufacturers, of Liverpool and 
London. 

Dr. H. Plauson, the inventor of the Plauson mill, 
etc., has been appointed professor by the Govern- 
me»nt of Esthonia for his researches in colloid 
chemistry, and in particular for his wor^ on the 
utilisation of oil-sbalcs. 

Dr. Anthony McGill, Chief Analyst and Head of 
the laboratories of the Department of Health of the 
Dominion Government, Ottawa, has retired, upon 
superannuation. He has been chief analyst for 17 
years and in the Government service for 35 years. 

Tho following have been nominated executive 
members of the Italian Government Commission on 
Chemical Industry: — Prince Ginori Conti, presi- 
dent; Prof. Nasini, vice-president; Prof. Serono, 
treasurer; and Professors Paternb and Villavecchia, 

Other official appointments announced from Italy 
are : — Prof. D. Girasoli to be professor of chemistry 
in tho Royal Industrial Institute of Reggio Cal- 
abria; Prof. A. de Dominicis to the chair of agri- 
cultural chemistry in the Royal Agricultural! High 
School at Portici; and Professors M. Betti, G.’ 
Daccomo, and P. Spica have been appointed 
directors of the schools of pharmacy in the Uni- 
versities of Genoa, Modena, and Padua, respectively. 

Dr. E. H. Tripp, who has edited the “ Review ” 
section of this Journal since its inception 51 years 
ago, is retiring from the Society’s service at the 
end of the year, when that section will be replaced 
by the new weekly periodical “ Chemistry and 
Industry,” Dr. Stephen Miall, who will edit the 
now venture, assisted by Mr. G. H. Ford, was 
formerly a practising solicitor and is now chairman 
of the Brimsdown Lead Co., Ltd., a position whicli 
he w'ill retain. 

The follow’ing appointments are announced from 
Germany and Austria: — Prof. E. Mii'ller, director 
of the electrochemical laboratory in the Technics# 
Hochschuiet Aachen; Dr. F. Straus, professor of 
chemistry in the Technical Hochschule, Breslau; 
Professor Bdrnstein, to the chair of fuel chemistry 
in the Technical Hochschule, Charlottenburg ; Dr. 
J. Eggert, to the chair of physical chemistry in the 
University of Griefswald. Dr. H. Suida has been 
appointed professor of organic chemical technology 
in the Technical Hochschule of Vienna, and Prof. 
Dr. Fuhrmann to the chair of technical mycology 
and food chemistry in the corresponding institute 
at Graz. 


-Among tho deaths recently announced on tho 
Continent are those of Prof. F. P. A. Barbier, a 
pupil of Berthelot, at the age of 75 years; of Prof. 
August Horstmann, one of the earliest workers in 
the field of thermochemistry, aged 80 years; and of 
Dr. C. von Martins, formerly chemist ^ the Osmose 
Gesellschaft and managing director of Uie A.-G. fiir 
Anilin-Fabrikation, Berlin. 
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CORRESPONDENCE 

THE REVIEW ” 

The subjoined correspondence has been received 
by the Editor for publication in the last issue of the 
** Review.” In one or two cases, the letters and 
messages have had to be condensed slightly, owing 
to pressure <Mi'?>ur space. The Review Editor wishes 
to take this opportunity to thank not only those 
who have communicated with him on this occasion, 
but also the many friends and contributors at home, 
in the Overseas Dominions, and in foreign countries 
who have helped to make the “ Review ” the success 
which our correspondents claim it to be. Ho would 
like especially to thank Dr. Charies A. Keane, for 
several years chairman of the Review Committee, 
Mr. W. J. A. Butterfield, Dr. Charles Carpenter, 
•and other members of that Committee for much 
helpful advice and criticism received, particularly in 
the early days of the Review.” 

From Dr. R. F. Ruttan, Professor of Chemistry, 
McGill University, Montreal, and President of 
the Society in 1921-22: — 

I saw, with great regret, in the minutes of the 
Council of the Society of November 13, which only 
reached me on December 1, that you were severing 
your connexion with the Editorial Staff of the 
Journal. 

The “ Review,” which you have developed to such 
a high degree of interest and importance during the 
past five years, has always heen the attractive por- 
tion of the Journal to the Canadian members of the 
Society, It must be a satisfaction to you to have 
the Council recognise your efforts by converting it 
into a weekly publication. Wishing the new 
venture of the Society every success .... 

From Prof. E. C. C. Balt, F.R.S., Profeesor of 
Chemistry in the University of Liverpool : — 

I most cordially wish success to the new venture 
of the Society of Chemical Industry in issuing the 

Review” as a weekly publication. There is no 
question but that the “ Review ” has fully justified 
its existence since its inception a few years ago. 
As time progressed it was felt by many of us that the 
old Journal did not entirely meet the needs of the 
day, and that the aims and objects of the Society 
were not fully served. The decision of the Council 
to issue the Review ” was a wise one, and the new 
Journal was most enthusiastically welcomed on aM 
sides. Under the direction of its editor, Dr. Tripp, 
it has steadily consolidated its position, and it now 
occupies a very high petition among the chemical 
industrial journals of to-day. The weekly publica- 
tion of the ‘^Review ” under its present standard 
of excellence will certainly be a landmark in the 
Society of Chemical Industry, and its success cannot 
but enhance the reputation of the Society. 

From Prof. A. R. Liko, Professor of Biochemistry, 
University of Birmingham : — 

I consider that during the past five years the 
Review ” has been a most valuable supplement to 
the Journal of the Society of Chemical! Industry. 
The promises that were made in the leading article 


printed on page 1 of the first number of 
“ Review ” in 1918 have been fulfilled in every way 
and I learn of the “Review” Editor's retirement 
with great regret. 


From Dr. H. E. Howe, Editor of the Journal of 
Industrial and Engineering Chemistry : — 

Believing as I do in the importance of publishing 
scientific information of all kinds, and holding that 
one of our most important functions is quickly tc 
advise research men of the accomplishments of their 
feillows, 1 cannot do otherwise than applaud the 
Society of Chemical Industry upon its decision to 
issue a weekly under the title of “ Chemistry and 
Industry.” 

At the same time it will be something of a loss no 
longer to find the “ Review ” in the Journal of the 
Society. We have come to look upon this section 
as one of much value to us, particularly as regards 
many fields of work in Great Britain and other 
parts of the world. The “ Abstracts ” have been 
most helpful, the “ Transactions ” are always read 
with interest, and the reports of foreign meetings 
are particularly helpful. The place which the 
“ Review ” section has won seta something of a high 
mark which, to be surpassed by the weekly, will 
requirean unusual amount of hard work and persis- 
tent effort. 


From W. J. A. Butterfield, Esq., M.A,, Gas 
Referee, London : — 

I desire to put on record my appreciation of the 
signal service which the “ Review ” section of the 
Society*8 Journal has rendered to chemists and 
chemical industry during the five years of its exist- 
ence, and at the some time to express my deep 
regret that it is no longer to be issued as such. In 
its early years I think no member of the Publication 
Committee devoted more time to the “Review'' 
than 1 did, and I much regretted that my associa- 
tion with it was severed through my resignation of 
membership of the Council and Publication Commit- 
toe on account of my disapproval of the policy of 
the Council. I believe that the “Review” will 
stand as a model of a succinct record of current 
affairs in chemical industry, and will be more vaIucq 
for reference in the future than the more cumber- 
some reports of the weekly technical press. You, 
Sir, are to be warmly congratulated on jour five 
years’ work, much of it done in times of great diffi- 
culty, as Editor of the “Review.” 


b'rora Mr. E. Grant Hooper, late Deputy Govern- 
ment Chemist: — 

I was originally opposed to the establhhment of 
the “Review,” as 1 thought that everything n^es- 
sary and desirable by way of addition tI'. 

been inserted in the “ Transactions ’ and - 
tracts ” at a minimum cost to the members o 
Society. I feel bound to say, however, that ^ 

“ Review ” has most successfully and most • 
cultivated a field previously somewhat 
occasionally contemned. The subjects trea ^ 

covered a wide range; the matter ct- 

timely; the presentation has been ^]\ 

ive; and attention has been prompt y ■ -> 

neW work. I have myself found the 
most interesting, though as a busy man i J,.,,. 
viously demanded useful, rather than 
attraebve matter. I am sure that a great mary 
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mcnibfirs of flio Society feel os I do, ond I offer you 
jjoth thanks for what we hare received and con- 
gratulations on the success of your work. 

From Mb. W. T. Burgess, F.I.C., Water Analyst 
and Consulting Chemist, London : — 

It is with much regret that I learn from the last 
number of the «/ ov/rnai that the present arrangement 
of publishing the “ Review ” fortnightly is to be 
discontinued. I do not subscribe to any of the trade 
journals, and the information under the various 
headings in the “Review " kept me in touch with 
the state of chemical affairs, both at home and 
abroad, at sufiBciently frequent intervals. 

From Sm Edward Thorpe, C.B., F.R.S., President 
of the Society in 1894-95 : — 

It is news bo me that the “ Review '* is to cease 
publication at the end of this 5 'ear, and that your 
editorship terminates with it. I am very sorry to 
gather that your connexion with the Society’s publi- 
cation comes to an end, I know nothing of the inner 
working of the Journal^ but my general impression, 
as derived from a constant perusal of the Journal 
itself, was that it was eminently satisfactory. The 
/ournfll appeared with unfailing regu'larity and tho 
editorial business, as it was conducted, left nothing 
to be desired. The issue of the Journal weekly is 
an experiment which I shall watch with interest. 


From Prof. Arthur Smithells, C.M.G., F.R.S., 
retiring Professor of Chemistry in the Uni- 
versity, Leeds ; — 

The addition of the “ Review ” section to the 
h\irnal seems to me to have achieved something 
like the transformation of an automaton into a living 
being. I say this with all respect to old friends, 
who brought the Journal into being and showed 
iso much solicitude and discretion, in establishing its 
impartiality and its security from caprice, I do not 
think that these essential elements have been im- 
paired in the slightest degree by the change which 
lias taken place, whilst the interest of the Journal 
lias been increased beyond measure. I should like to 
join in what I am sure will be a chorus of congratu- 
lation to the “ Review ” Editor on the great .skill 
and judgment with which lie has carried out a most 
valuable reform. 


From Prof. A. G, PiiUKiN, F.R.S., Professor of 
Colour Chemistry and Dyeing in the University 
of Leeds : — 


I was originally an opponent of the addition to 
the lournal of a “ Review ” section, I feared that 
the extra expense incurred by such an extension, 
pnd which appeared to be hardly necessary, would 
injure the circulation of the Journaly and a^lso that 
the additional work in conjunction therewith might 
_^tract from the attention given to its other very 
important sections. I am happy, however, to own 
my apprehensions have proved to be ground- 
and as a constant reader of the “ Review ” I 
consider this to be a valuable addition to the 
and of service to mvself. 


Principal J. C. Irvine, F.E.S., Principal of 
the University, St. Andrews: — 

J-Uth many others, I regret the passing of tho 
section of the Society’s activities 
a uselal purpose and added to the value of 


the JoiwnaZ by the inclusion of subjects possessing a 
real human interest. Our President, who yields to 
no one m hjs appreciation of what a chemist ought 
to be sounded a true note when ho reminded us 
recently that we must not content ourselves by being 
merely chemists, and I believe the “ Review » has 
been a factor m securing this end. At least it has 
prevented some of us from remaining merely 
academic chemists, and the “ Review ” Editor has 
earned the gratitude of those who have to look out 
on the busy worid of chemical industry from the 
seclusion of the Professor’s Chair. 

hrom Colonel Sir Edward BrothektoNj Leeds; 

I have always ilooked to the “ Review ” section of 
the Journal to give me some general acquaintance 
With movementfi in the chemical trade in various 
parts of the world, as well as to present me with 
valuable information respecting the latest publica- 
tions in chemical literature. I am, therefore, sorry 
that this section of the Journal is not to appear 
after the end of the present year in its present form. 

From Prof. T. Phillips Bedson, late Professor of 
Chemistry in the Armstrong College, Newcastle- 
on-Tyne : — 

So we are to have a change in the Journal, 
Changes come, but improvement lingers. It is much 
to he regretted that this change is coincident with 
the loss of the services of the “ Review ” Editor, in 
whose skilful hands it has been created, and has 
grown from month to month to be the feature which, 
by the interest of its articles and the information 
supplied, has procured a circle of constant readers 
of the Journal — the great asset of the Society. To 
the “ Review ” Editor are the members greatly in- 
debted, and all will join in expressing their regreta 
at the severance about to take place, and all are 
grateful to him for tho able manner in which he has 
contributed to the success of the venture. 

From Dr. W. R. Orhandt, London: — 

In the last issue of the Journal^ I noted with 
great regret that Dr. Tripp would shortly be 
ceasing to work a& “ Review ” Editor; I am one of 
the many who appreciate very highly the wonderful 
improvement in the Journal that has taken place 
since his connexion therewith. To those of us w'ho.. 
are interested in the world-wide ramifications of 
the chemical industry, but have not time to read up 
the subject, the “Review” has proved of the 
greatest value and interest. I should not like Dr. 
Tripp’s connexion with the Journal to cease with- 
out taking an opportunity of expressing apprecia- 
tion of his past services, and regret that he has 
found it necessary to sever that connexion. 

From Dr. Thomas R. Duggan, of Xew York: — 

It is with regret I notice that the “ Review ” 
Section of the Journal is to be discontinued, and 
think I am voicing the view of my American friends 
in this statement, that ever since its commencement 
it has been one of the grcRt features of the Journal, 
Most of us arc busy people and can usually turn to 
the “ Review ” to find matters of interest Tvithout 
wading through some dozen or so of other journals, 
knowing that the matter is sound, otherwise the 
Editor would not have passed it. I sincerely hope 
that with the new form of Journal, the “ Review ” 
will not be entirely overlooked. 
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SAFEGUARDING OF INDUSTRIES ACT 
Sib, — Now that the opposition to the Safeguard- 
ing of Industries Act ia dying down somewhat, on© 
may perhaps be allowed to inquire where things 
went wrong from the chemical standpoint, for 
there is no doubt that chemists as a body hare not 
covered themselves with glory in their appearances 
before the Referee. Much has been learned from 
these hearings , ‘but much remains to be learned, not 
only by the ' individuals concerned, but by the 
profession as a whole. 

Some are beginning to appreciate the difiBculties 
in combating nonsense (especially scientific non- 
sense) before a lay tribunal, especially when it has 
to be done through the medium of words, often of 
uncertain meaning. Some are beginning to realfse 
after all that chemical merchanting is apparently 
the important thing in chemical industry; so very 
useful when the enemy was at the gate, and our 
men dying by thousands for want of proper sup- 
port in the factory line ! Some have not yet re* 
covered from the shock of realising that what 
** So-and-so ” wrote in ’92 is necessarily of far 
greater moment than the dictates of common sense 
to-day. And some have realised that chemists have 
failed in their public duty, and are not a little 
worried as to what is to be done about it. Refer- 
ence is particularly made to those chemists who are 
in contact with the industrial world (though who 
amongst us is without blame?), for upon them rests 
the honour of upholding the profession of 
chemistry in the public mind. When they fail we 
all suffer, and it is difficult to see how the position 
can be improved until all chemists indulge in some 
good plain thinking. At Leeds, on November 22 
last, Mr. F. W. Richardson spoke very plainly to 
the Institute of Chemistry on the subject of un- 
professional conduct and the ethics of expert 
evidence. He said that they needed some special 
permanent committee to deal with unprofessional 
conduct. He reminded his hearers of the low 
estimate in which expert evidence was held — parti- 
cularly in the legal profession — and he pleaded for 
the oath, “ The truth, the whole truth, and 
nothing but the truth,” in giving expert evidence. 
Mr. Richardson is right, and I trust that a leader 
will arise to see the matter through. 

It is granted that many chemists have been 
drawn into these disputes under conditions wholly 
alien to the spirit of their science. It is appre- 
ciated that they have been misunderstood, but it is 
their duty to mako themselves understood. 
Technical things can be explained, and non- 
technical people can be made to understand them, 
hut not when the superior “take it or leave it ” 
attitude is adopted. So long as the legislature 
must deal in technical matters, and must appoint 
non-technical lawyers to deliver technical judg- 
ments, then it is the duty of the professional 
societies, as well as the individual chemists con- 
cerned, to appoint themselves advisers to th© lay 
mind without fear or favour except for th© truth. 
Too often the appearance of expert chemists for 
opposite sides in a dispute has been as unseemly 
and just jAout as useful as would be the spectacle 
of the Archbishops of Canterbury and York dis- 
cussing the doctrine of transubstantiation at a 
meeting of the L.C.C. Is it surprising that the lay 
mind cancels them out? When chemists appear 
in public, above all things let them appear for 
cheraifliry. 


To chemists it is obvious that there is 
less between the views expressed by different 
chemists than is appreciated by the non-technica] ' 
person who neither knows nor understands tfa© 
subtlety of chemistry. But we ought not to air our 
petty differences except in debate in the privacy of 
our own societies. If there is uncertainty as to the 
meaning to be given to the terms which form the 
basis of the chemist^s work, then surely the appro- 
priate societies can do good work by initiating 
thought and discussions on the subject, if they do 
not go further and stabilise the views to be put 
forward for consumption by the public. Surelv if 
quasi-scientific definitions of technical terms can 
evolve from a squabble between conflicting trade 
interests (and where interests clash opinions are 
bound to differ) before a non-technical law-yer, there 
is surely hope that chemistry may show a suf. 
ficiently united front to do a little better. 

No one apparently can influence the present Act 
or its administration, but we ought at least to he 
prepared for the future. Why should not the 
Society of Chemical Industry, as being the appro- 
priato Society to connect chemistry with the world 
of industry, develop functions akin to those of the 
British Engineering Standards Association, and 
have its precept.s embodied a« a glossary in the 
preamble to any future Acts of Parliament affect- 
ing chemistry. We should aW, cheonists and l.'iwycrs 
alike, know then that we were at least talking 
about the same thing. 

Surely the Geneva Conference on Nomenclature 
did good work for academic chemistry and provided 
something of a parallel to the present need for 
precision in industrial chemistry. 

However, such a suggestion may be too venture- 
some, but I do fervently hope that the societies may 
do something so that in the near future when 
British chemists have dealings with the outside 
world, whether it be the law or public generally, 
they may be helped to place their professional 
appearances on a higher plane than obtains to-day. 
The profession of chemistry is worthy of being re- 
spected and feared; its members should not be 
merely figures who have their say and cancel out.— 
I am, Sir, etc., L. A. Jordan. 

^lanningtrce, Essex. 

l>ecember 14, 1922. 


LEGAL INTELUGENCE 

Absknic is Cocoa 

On December 18, in the Richmond Police Court, 
the Home and Colonial Storea, Ltd., and 
Rowntree and Co., York, were summoned by 
Surrey County Council under the Sale of Foods an 
Drugs Act, 1875, for Belling, and aiding and aM 
ting the Bale, rcspectivi ly, of coc<m containing » 
arsenic to the extent of one-fortieth of a j 

pound. Both defendant® pleaded , 

Messrs. Rowntree took absolute 
the position in which the Home and Coloiiia 
had been pHaoed. 

For Messrs. Rowntree it was stat^ that t e ^ 
competent scientific opinion held that tnc 
question would not endanger the h^a t «... an 
who drank it; and that the contaimnatio 
accident which might have happened to “ 7 jed 
facturer of a foodstuff. Last July it wfe d.sco 
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that eome of the cocoa the firm had been making 
contained faint traces of arsenic, which, after 
immediate and intensive search, was found to be 
present in the potassium carbonate used in the 
manufacture. Immediately the whole of the cocoa 
left in stock — some 300 tons, vaflued at £100 — £250 
a ton — was sacrificed, but it was held to be useless 
to attempt to get back what had already been sold 
to the trade. The Home and Colonial Stores h*ad 
destroyed 85 tons of the materiajl, worth about 
£1200. Sir William Willoox, medical adviser to the 
Home Office, stated that this was the first instance 
he had heard of in which arsenic had got into a 
food through potassium carbonate. 

The Home and Colonial Stores, Ltd., was fined 
40s. and Messrs. Rowntree £20, with 50 guineas 
costs. 


NEWS AND NOTES 

FRANCE 

Industrial Notes 

Chemical Industry , — The plant erected at Bully 
l)y the Compagnie des Mines de Bethune to produce 
synthetic ammonia by the Claude process is now 
working successfully. By this process 45 to 50 per 
cent, of the hydrogen in coke-oven gas is separated 
by iliquefaction at the very low cost of 0'50 francs 
per cb. m. The synthetic ammonia produced is con- 
verted into ammonium sulphate and the coke-oven 
gas from which the hydrogen has been extracted is 
used as a source of heat and power. So good have 
been the results obtained that the Societes des 
.Alines de Lens et d’Aniche have also decided to erect 
a plant. If the process comes into extended use, the 
increased output of ammonium sulphate will affect 
the fertiliser market, cspecialily if the State powder 
factory at Toulouse is transformed into a large syn- 
thetic-ammonia plant, as is contemplated. Experi- 
ments are being conducted with the new fertiliser, 
“ phosphazoto ” (c/. J., 1922, 390 r), which is 
expected to cost less to manufacture than super- 
phosphate. 

The paper industry is greatly concerned about the 
enormous increase of imports of paper and paper 
pulp from Canada, Scandinavia, Finland, Germany, 
Belgium and Switzerland. Imports of mechanical 
chemical pulp during the first nine months of 
1922 amounted to 1,680,459 metric tons, compared 
^vith 154,069 t. for the whole of 1921. The reason 
for this largo increase lies in the shortage of timber 
in France, due to the destruction of forests during 
the war and the great consumption of timber for 
r^onstruction in the devastated areas. Before long 
the Government will have to consider the question 
re-afforestation, and there appears to be no reason 
France should not become an important pro- 
ducer of paper, especially as she is as well supplied 
power as is Sweden. 

luB question, of substituting alcohol for petrol as 
luoW fuel still absorbs much attention. Recent 
^ork has shown that mixtures of alcohol and petrol 
more stable if the alcohol is practically 
_u ydrous. Such a mixture has been used success- 
Se ^ ^ motor fuel in the munition works at 

vran-Livry. But even such a mixture would not 
problem; the question of quantity is 
^aiiy important. At least 220 miHI. galls, of 
ol Would be required to replace the 132 million 


galls, of ^trol consumed yearly in France; the 

Production 

T ’ '’y process («/■ 

J., 1^22, 435 R) appears to be the most promising. 

Fnees in the chemical market are firm, owine^ 
the appreciation of the pound sterling and the 
dollar Following a rise in the prices of Italian and 
Spanish pyrites, and also in freights, there has been 
a marked increase in the cost of sulphuric acid. 


“ Synthetic *’ Mother-of-pearl 

In the October issue of Ckimie et Industrie^ MM. 
L. Clement and C. Riviere describe their researches 
into the formation of “ synthetic ” mothcr-of-pearl. 
Natural mother^tf-pearl consists of a cellular 
skeleton of “ conchyoline,” an albuminoid material 
secreted by the oyster containing grains of calcium 
carbonate, and water. When calcium carbonate is 
precipitated in a colloidal medium, under certain 
conditions, it forms a network of particles which 
displays the optical phenomena of a grating. 
Similar but less pleasing effects can be obtained 
with salts of barium, lead, silver and copper, tho 
superiority of calcium carbonate being apparently 
due to its fine grain. To reproduce this effect a 
solution is made of a calcium salt (preferably the 
lactate, glycocollate or other salt of an organic acid) 
15 parts, gelatin (to replace the conchyOline) 5 
parts, and water 80 parts. This solution is heated, 
filtered, spread over the object to be treated, and 
allow'ed to set. A solution containing sodium 
carbonate 10 parts, trisodium phosphate 2 parts, 
gelatin, albumin, or casein 8 parts and water 80 
parts, is then poured over the object to precipitate 
the calcium as carbonate. Tho characteristic 
iridescence appears after 30 — 60 minutes, and tho 
object is then carefully washed, hardened with 
formaldehyde, and dri^. The character of the 
nacreous appearance depends on the closeness with 
which the lines of cells containing calcium carbonate 
are packed, the most intense effects being obtained 
with 1000 to 1400 lines per mm. By varying the 
composition, and rate of application of the pre- 
cipitating solution, effects arc obtained w’hich vary 
from tlie weak lustre of oystershell to the iridescence 
of true raother-of-pearl. If a celluloid cast is taken 
of tho surface of an object thus treated, the result- 
ing film is also iridescent, thus showing that the 
effect is due to refraction from the fine reliefs 
reproducing the contours of the original. Films 
produced iu this way may find application in. 
decorative work. The mechanism of the precipita- 
tion of calcium carbonate in a colloidal medium is 
described as periodic or rhythmic precipitation 
(Licsogang, Lediic) and is of interest in the investi- 
gation of biological phenomena. 


UNITED STATES 

A News Edition of Industrial and Engineering 
Chemistry ” 

Industrial and EnQinccring Chemistry, the tech- 
nical journal of the American Chemical Society, 
announces an extension of its servicq in 1923. 
Besides the present journal, which will not be 
changed in form, there will be i^ued twice a 
month, on the tenth and twentieth, a chemical 
newspaper to bo known as the “ News Edition of 
Industrial and Engineering Chemistry.” 

The News Edition is designed to provide current 
information, much of it non-technical in character, 
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supplied to a large extent by staff correspondents. 
There will be a leading short article written in 
non-technieal language on some phase of chemistry. 
Industrial developments, items on foreign and 
^mestic commerce, digests of both Federal and 
^ate legislative action, tariff decisions, personal 
items, happenings in various local sections, 
announcements and preliminary programmes of 
the semi-annual meetings of the Society, and of 
local sections, will constitute the bulk of the mate- 
rial. A maxiiftuiQ of four pages will be devoted to 
employment service information under regulations 
soon to be announced. 

With this publication available, the “ Clip 
Sheet” of the News Service will be discontinued, 
and newspapers will be invited to use as much 
material as they please from the News Edition. 

The News Edition will be issued under the joint 
auspices of Industrial and Engineering Chemisiry 
and the A.C.S. News Service, in co-operation with 
corresponding editors in the various chemical 
centres and representatives of other chemical 
societies. The first issue will appear on January 
10, 1923. 


Production of Acids io 1921 


Preliminary statistics issued by the TJ.S. Depart- 
ment of Commerce show that the output of factoriee 
manufacturing chiefly sulphuric, nitric, and mix^ 
acids in the United States declined considerably in 
1921. Of the 35 factoriee that reported, 5 were 
located in New Jersey, 5 in Pennsylvania, 4 in Ohio, 
3 each in California and New York, 2,each in Mary- 
land and Virginia, and 1 each in 11 other States. 
New Jersey was the leading producer, its output 
representing 27 per cent, by value of the total pro- 
duction. The statistics for 1921 and 1919 are 
summarised in the following table: — 


o. ol factories . . 

\Tiona employed 
Salaried ciuployces . . 
Wage earners (average) 
Salaries and vuges 
Salaries 
Wages . . 

Cost of moterlals 
Value of products 
Sulphuric acid (30" B^.) Short 


Citric acid 


Short 


192L 

35 . 
3,139 . 
, 450 , 

2,684 . 
. 3 5.243.000 . 
. S 1.317.000 , 
. S 3,926,<X)0 , 
. S 9,714,000 . 
. 820,529.000 
tons 1,457,500 
$15,332,700 
tons 2,110 
. . $ 363,700 

tons 16,400 
,. 3 3,316.000 
.. 3 3,516,500 


1919 

39 

5,860 

899 

4,961 

10.096.000 

2.179.500 
7.916..500 

15.857.000 

31.470.000 
1,685.300 

18.113.000 
3.150 

&36,700 

28,200 

2.671.500 
10,149.300 . 


Dft. 

crease 


. 46-4 
. 49-9 
. 45*9 
. 48*1 
. 396 
. 504 
. 38-7 
. 34-8 
. 135 
. 153 
. 33 0 
32 2 
. 4l« 
. 507 
. 654 


Other products 

— (Oil, Paint and Drug Itep., Nqv. 13, 1922.) 


An Indicator of Static Electricity 

The accumulation of static electricity where 
inflammable dust or vapours are handled is a great 
but often unsuspected fire hazard, and the Westing- 
house Lamp Co. has recently converted a laboratory 
curiosity into a very practical test for thi.^ hidden 
danger. The discharge of electricity through the 
gas in a Geissler tube is used to show the presence 
of high voltage near by; the gas used is neon, which 
readily conducts the discharge and causes the lamp 
to emit a bright reddi.sh glow as a danger signal. 
The tube, mounted in an insulating case, has a 
metallic contact-tip at one end and a small 
condenser-plate at the other, and the whole 
apparatus is small enough to be carried about by 
an inspector ; but it may be mounted where 
electricity accumulates and the charge run off to 
earth. The indicator is sensitive enough to glow 


when the person holding it walks across a rug an^ 
connects its metallic tip to a radiator or other* 
grounding device. A small neon-tube has also been 
marketed for use in testing sparking plugs on auto- 
mobiles which may be running badly. 


Fatigue ol Metab 

An investigation on the fatigue or progressive 
failure of metals has been carried out at the Uni- 
versity of Illinois Experiment Station under the 
auspices of the Engineering Foundation and the 
National Research Council, with Prof. H, F. Moore 
in charge. The most probable explanation of such 
failure was found to lio in a progressive spread of 
microscopic fractures. A nucleus for damage may 
be a very small area of high localised stress, due 
to a groove, a scratch, or a crack. In other cases, 
failure may arise from internal inclusions or irre- 
gularities of structures, from internal stress 
remaining after heat treatment, or from a grain or 
group of grains being placed unfavourably to resist 
stress. Definite indications were found that tough 
steel possesses a specific endurance limit. 


Cheap Furfural, a Substilnfe for Formaldehyde 

As a result of more than six years’ research 
work, the U.S. Bureau of Chemistry has devised 
a cheap method of producing furfural from corn 
(maize) cobs and farm waste. This method, it is 
expected, will eventually make possible the pro- 
duction of low-priced substitutes for a wide variety 
of hard rubber and synthetic-resin products, pro- 
vide a good market for farm by-products now 
wasted, conserve the native supply of methanol 
and of forest products, particularly hardwoods, 
used in making methanol, and possibly provide a 
supply of motor fuel. When heated together 
furfural and phenol condense to form a solid resin, 
which is dissolved only with great difliculty; 
“ tetralin ” is said to be the only substance that 
will dissolve furfural resins. Three firms nro now 
producing synthetic-resin products, using furfural 
instead of formaldehyde, and are obtaining satis- 
factory results. The furfural re.sins have a harder 
surface, and are naturally black or dark, ridi 
brown in colour. They are somewhat flexible, and 
are better electrical insulators than hard rubber 
or other synthetic resin products. It has also 
been found that furfural is an excellent paint and 
varnish remover, and that it can be used m 
making fine dark varnishes. It is hoped, even- 
tually, to obtain furfural from corn stalks, bapsse 
and Vich hulls, as well as from corn cobs and oat 


hulls. - 

The process of manufacturing furfural, ir 
corn cobs, etc., which was discovered by Dr. • 
LaForge, of the Bureau of Chemistry, is 
being developed commercially. The 
demand for furfural in the United States is s 
to be small. Two years ago it cost ^30 
but now the one company producing furfura 
commercial eoale is selling it at 25 cts. . 
Dr. I^aForge says that eventually, with pr<w 
on a large scale, the price should be as ^9^ . 
More than twenty other firms are consideri fe 
building of furfural plants. . 

Furfural can also be used as a motor i 
a specially designed carburetter, and “ ^ 
yields were obtainable from farm waste, 
jiow being investigated, its use as a tuei 
practicable. 
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BRITISH INDIA 
jfgx.Vomlca Indoatry in Madrai 

Although Sirychnos nux-vomica, the tree from 
^hich commercial nux vomica is obtained, is widely 
distributed throughout the tropics, the world’s 
supply of the drug is almost entirely derived from 
India ; and two-thirds of the Indian supply is fur- 
nished by the Madras Presidency. Despite the 
value of nux vomica as the source of strychnine and 
brucine, the tree is not cultivated, and in certain 
areas has almost disappeare'd owing to careless 
exploitation. The fruits are gathered by forest 
tribes, the pulp is washed away, and the seeds, 
after drying in the sun, pass through various hands 
until they reach the exporters, usually in December. 
For export the seeds are washed, sorted, and sold 
in bags of 164 lb. or 182 lb. eachj they will keep 
for long periods, but storage is not usual. In 1920- 
21 exports amounted to 2268 long tons, distributed 
as follows : United Kingdom 1820'4 t. ; Ceylon 
13'2 t.; rest of British Empire O'OS t. ; Belgium 
190 t.; Franca 0 6 t. ; Italy 5 t. ; United States 
737'2 t. It is stated that the export in 1921-22 
declined to 2010 t., but lately prices and shipments 
have increased. This year’s crop on the west coast 
promises to be poor, but that on the east coast is 
above the .average. — -(IJ.S. Com. Hep., Nov. 6, 1922.) 


metallic fumes, the crust has to be chiselled away 
owing to the metal in the fume welding itself to 
the walls. Cloth filters are rapidly clogged by the 
dust and cannot be used with hot gases. On the 
other hand filters consisting of metal vessels 
p^ked with small ring-shaped pieces of metal or 
wire nets of fine mesh have none of these drawbacks 
soo very efficiently. Fo.- temperatures below 

80 C. the filters are treated with a special oil 
having a v^TOMty of 3'8 at 50° C., a solidifying 
point of -20 C., a flash-point of 155° C., and an 
evaporation loss of 002 per cent, in 5 hours in 
such a manner that tlie surface of each wire is 
coated with a thin layer of oil. For higher tempera- 
lures oil IS not used. In the collecting chamber 
t^or coarse dust, which is provided in front of the 
filter, 60 per cent, of the total dust is precipitated 
and another 3ci per cent, is collected on the filter! 
In each case the dust is readily removed either bv 
meehanical shaking or by pneumatic means. 

The Potash Industry, Jan.-June, 1922 

According to official statistics the German output 
of potash during the first half of 1922 was 5,893,711 
metric tons of potash salts, equivalent to 682 787 t 
of pure potash (K,0). Details of the production 
and inland sales of potash salts (calculated as K,0) 
arc given as follows : — ' 


AUSTRAUA 

Bounty on Shaie-Oil Productioo 
In 1917 the Federal Parliament passed an Act 
providing for the payment of a bounty on ehale-oi'l 
produced in Australia. As this Act has expired, 
the House of Representatives has revived it for 
another year and increased the bounty from 2id. to 
31d. per gallon, because the shale-oil company in 
.New South Wales has been working at a loss. The 
increase in the bounty will involve an additional 
expenditure of £7000, the total cost for the year 
being about £74,000. — {Ind. Austr., Oct. 19, 1922.) 

GERMANY 

Chemically-reslstant Iron 

Articles made of a 15 per cent, aluminium-iron 
alloy develop, on being heated to redness, a thin but 
highly resistant surface layer of aluminium oxide 
which does not scale and prevents further oxidation 
ot the metal, so that no appreciable alteration of 
the surface is noticeable after heating at a high 
teiuperaturo for one hour in a strongly oxidising 
atmosphere. The alloy gives good castings and 
with care, be forged. Similar results aro 
obtained by treating soft-iron articles by the Alitier 
process, which consists in heating the metal for 
some time surrounded by a powder containing 
? ^^miuin, whereby the latter penetrates the sur- 
sce of the iron for a certain distance and forms a 
prtaco layer of iron-aluminium alloy that behaves 
^ u similar manner to the 15 per cent, alloy 
^bove. An iron crucible treated by this 
practically unattacked after heating 
trp t 7 60 hours, whereas a similar uu- 

^ ed crucible was destroyed in 24 hours. 

for Industrial Dust 

faee t^ust-precipitator has the disadvan- 
on 11 finest dust tends to form hard crusts 

® precipitating walls, and in the case of 


Caruallite 
Crude salts 

Manure salts (18-22";) 

( 28 - 32 %) :: 

^ (38-42%) 

Potassium chloride (iiO- 60 %) 

Y> * ”, (over 60 %) !! 

Potassium sulphate (over 42%) 
Potassium-magnesium sulphate cal- 
cined . . . . . , 


jan.--Juue, 1922 
1000 t. K,0 


22.739 
139,710 
30’20 
19-35 
241-34 
90-78\ 
37-80/ 
17-U 

C-25 


1-34 

137-92 

18-61 

16-02 

245-47 

102-91 

3-98 


Inland sales during the first six months of 1922 
increased by 53 per cent, compared wdth the same 
period of 1921, largely owing to improved transport 
facilities and rebates granted on orders. Roughly 
4W,000 t. of potash, equivalent to 93 per cent, of 
the total inland sales, was consumed by agriculture, 
and 7 per cent, was sold for industrial purposes 
Sales on foreign account were below expectation. 

Following the increased consumption inland, the 
potasli works have been fully occupied. From 
January to Juno, 1922, the number of workers rose 
from 39,594 to 42,139, or inclusive of subsidiary 
W'orkers, from 44,244 to 47,577. However, pre-war 
conditions have by no means been re-established. Of 
the 206 works which were authorised to make 
deliveries, 70 were idle at the end of June. 


The IVelfare of Chemical Workers 

Tho following observations on the influences 
affecting the health of workers in chemical factories 
were made in 1921, and have been published 
recently. 

The advisability of having long pauses for meals 
and rest has been established; when these are cut 
down to a minimum, production by manual workers 
falls off, and brain-workers suffer from nervous 
exhaustion, sleeplessness, and gastric complaints. 
Among industrial poisons, lead still takes first 
place, although this danger has been much 
exaggerated, lead-poisoning being frequently sus- 
pected where the symptoms really arise from other 
causes; it now appears, too, that the only really 
reliable indication of lead poisoning is obtained 
from the blood-test. In many places changes in the 
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methods of winning and working the metal have 
reduced the danger. Chromium also acts preju- 
dicially to health. Other causes of poisoning have 
been phosphine (from moist ferro-silicon), sulphur 
dioxide, hydrogen sulphide, cyanogen, chlorine, 
nitrous gases, blast-furnace' gases, illuminating 
gas, nitro- and amido-compounds, picric acid, 
trichloro-ethylene, and tetrahydronaphtbalene. 
Numerous cases of poisoning by dinitrobenzene 
were observed in the breaking up of ammunition. 
Various skin diseases were caused by chemicals and 
impure oils. 

Hygienic conditions in the factories have 
generally improved, especially in the large works. 
The installation of improved ventilating and dust- 
removing apparatus has been very difl&cult owing to 
the exceptionally high cost; and the provision of 
cloak-rooms and rooms for rest and refreshments 
still leaves much to be desired. Washing con- 
veniences, especially hathrooms, are often badly 
treated by the workers, and in many cases not used 
at all. Among special installations for the benefit 
of workers may be mentioned a mechanical remover 
of ashes and slack from boilers. The neglect and 
ill-treatment by workers of protective devices intro- 
duced for their benefit was regrettable. Members of 
industrial councils and foremen seem to have a far 
greater appreciation of measures developed to pro- 
tect health than measures to prevent accidents, and 
in respect of the former, there is frc< 5 uently success- 
ful co-operation with the workers; in many 
districts lectures and special courses are held for 
their instruction. 


GENERAL 

Pasteur Celebrations 

Prior to the celebration of Pasteur’s centenary in 
May, 1923 (c/. J., 1922, 111 r), meetings in his 
honour will be held in this country from February 2 
to 19, 1923, under the auspices of the Federated 
Committees of the Alliance Fran(?aise in the United 
Kingdom. The hon. secretary of the Federated 
Committees, Mile. Yvonne Salmo, of 14, Morgan 
Road, Reading, informs us that Dr, Pasteur Vallory- 
Radot, the grandson of Pasteur, will deliver a 
lecture on his grandfather’s life and work in the 
rooms of the Royal Society of Medicine, London, 
and this will be followed by a banquet which will 
be attended by members of that Society and of the 
Institute of Brewing, and to which it is proposed 
to invite members of the various chemical societies. 
M. Rene Vallery-Radot will come to London, but 
his health will not permit him to go to the provinces, 
where Dr. P. Vallery-Radot will visit Manchester, 
Newcastle, Bradford, Liverpool, Cardiff, Beading, 
Leicester, Wolverhampton, Southampton, and 
Portsmouth (Feb. 19). In each of these towns the 
local branch of the Alliance Fran^aise is inviting 
the medical and chemical societies to take part in 
the proceedings. .The Lord Mayor of Cardiff will 
extend a civic welcome to the visitors, and at New- 
castfle-on-Tyne Sir Theodore Morison will offer the 
hospitality of Armstrong College. 

GUsfei for Flame Safety-Lamps 

The report of the sub-committee appointed to 
compare flame safety-lamp outer glasses made in 
Great Britain, Germany, Austria, and Czecho- 
slovakia froja^ the standpoints of safety, trans- 
parency, and price has recently been issued by the 


Mines Department (H.M. Stationery Office. 2d ) 
Tests carried out at the Mines Department Esperi 
mental Station have shown that there is no dif 
ference in quality between British- and foreign 
made glasses; the former are more transparent 
free from flaws, and uniform in surface, but tlie 
latter are usually more.uniform in dimensions. All 
the British glasses and most of the foreign glasses 
passed the heating and mechanical tests satis- 
factorily. In the absence of reliable data, no con- 
clusion was reached concerning the price of foreitrn 
glasses, but information was received that, apart 
from import duty levied in this country, Czech 
glassware is now more expensive than British 
glassware, and that the cost of production in 
Germany and Austria is less than in this countrr 
It is recommended that the difference between the 
prices of British glasses to lamp makers and to 
colliery companies, viz., 8s. 6d. and 10s. 9d, per 
dozen, respectively, be investigated. No approvi^d 
glasses have been imported from the United States 
for some time and no glasses of French or Belgian 
manufacture have been submitted for approval for 
use in this country. 


New Oil>nut5 from South America 

Nuts from a palm growing abundantly in the 
Magdalena Valley, Colombia, and known locally 
as Mamarrdn,” have been examined at the 
Imperial Institute, and found to belong to a species 
of Alfoleay allied to the corozo and coliune nuts. 
Analysis showed the kernels to contain 3’8 per 
cent, of moisture, and 69’9 per cent, of fat, or 
72'7 per cent, calculated on dry material. The 
percentage of shell (79'3 per cent.) is too high to 
allow the export of whole nuts, but commercial 
quantities of the kernels should realise about the 
same price as palm kernels (£17 10s. per ton in 
June, 1922). The kerne*l oil, which is cream- 
coloured, hard, and has an odour like that of 
coconut oil, should be suitable for use in ruinufac- 
luring edible fats, and as the residual meal is free 
from alkaloids or cyanogenetic glucosides, it might 
be used as a cattle-food. 

Frutade conejo ” (rabbits’ fruit) nuts belonging 
to a species of Heisteria, were also sent from the 
same district for examination. The kernels, which 
con.st.itute 66 per cent, of the nut, contained 5'4 per 
cent, of moisture and 61'2 per cent, of a dear, 
golden-brown viscous oil, equal to a yield of 64 7 
per cent., from the dry material. .Although the 
oil has a high iodine value (140 per cent.), it does 
not possess good drying properties, and is unsuit- 
able for paint manufacture. On heating it pov- 
inerises, yielding a -product like polymerised tw& 
oil, and therefore might be used in making rub r 
substitutes, etc. The residual meal is of hign 
nutritive value, but as a trace of alkaloid is pre 
sent, feeding trials would be necessary before usiug 
the meal for feeding cattle. — {BuU. ’ 

XX, No. 2, 1922.) 


Power Alcohol lo Cuba 

H.M. Chargi d' Affaires at Havana ^ 

increasing attention ia being paid to the 
of fuel alcohol in Cuba. As the alcohol dis ^ 
can easily be made part of the sugar lac 
great part of the lower grade material may m 
be converted into alcohol instead of 
present only two mills distil alcohol from 
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molasses or waste material. Under proper con- 
ditions a- gaKon of alcohol can be produced from 
2 galls, of molasses containing 56 per cent, of 
fermentable sugars, but with the inefficient methods 
generally used 3 galls, of molasses yieild only 1 gall, 
of 95 cent, alcohol. Tn 1919-20, when the sugar 
crop reached 3’75 milion t., the output of molasses 
^as over 185 mill, galls., an amount which could 
yield from 60 to 90 mill, galls, of alcohol. It is 
estimated that, with a plant capable of producing 
7200 gaills. of fuel alcohol per 24 hrs., i.e., able to 
utilise the daily output of molasses from a 3000-ton 
raw sugar plant, the alcohol could be produced at 
j2‘5o cents and sold at 20 cents per gall. Produc- 
tion of ailcohol is most important in the province of 
Matanzas, where there are 3 distilleries with 
storage capacities for 2,880,000, 2,660,000 and 

1,200,000 galls., respectively, and two distilleries 
each capable of storing 175,000 galls. Locail con- 
sumption, formerly less than the production, has 
now risen owing to the increasing use of fuel 
alcohol for automobiles, and there is a large export 
trade, chiefly with the United Kingdom, South 
.America, Morocco and, latterly, Germany. Efforts 
are being made to increase the consumption of 
power alcohol. — (Bd, of Trade J., Nov. 16, 1922.) 

Artificial Silk in Italy 

The Italian artificial-silk industry, founded about 
15 years ago, hae an invested capital of 420 million 
lire, and comprises five large factories at Pavia, 
Padua, Veuaria Reale, and Oesano Maderno, which 
produce nearly 11 metric tons of silk per day ; it 
employs 12,000 workers now, and will probably 
employ 20,000 a year hence. Some of the necessary 
raw materials, i.e., soda, carbon bisulphide, and 
sulphuric acid, are produced locally and it is hoped 
that in time wood pulp will be obtainable in the 
country. At present, the production i.s below the 
home demand, and there is )5<}th an import and 
e.\port trade. 

Imports txports 

Metric toD3 

1919 786 .. 230-4 

19i:0 S74-1 .. 396-4 

1921 2549 906-1 

Belghmi, Switzerland, and the United States are 
the chief sources of the imported artificial silk, 
and the United States, France, and Switzerland 
the destinations of the exports. Exportation has 
naturally been directed to countries possessing a 
relatively high rate of monetary exchange (r/. J., 
1922, 314 R).— <17.5. Com. licp,. Sept. 25, 1922.) 

Kaolin Deposits in Dobnija, Pumania 
Kaolin was known to occur in the hill-country 
between Balcic and Cavarna |>rior to the war, but 
recently large deposits of tliis mineral have been 
discovered. The Rumanian Government has decided 
to erect a large porcelain f.actory at Balcic, and to 
skilled labour, mainly from Czechoslovakia and 
Austria. 

Method ol Renovating Old Corks 
Old cork stoppers can be cleaned and softened by 
ouing them, suitably weighted, in a 5 per cent. 
? *^tion of sulphuric acid for 15 minutes. After 
msing several times in water, the corks are boiled 
clean water for 15 minutes, and when cold they 
Q placed in a 6 per cent, solution of alum for 
then dried in the sun for 2 or 3 days. 
tCAem.-Z., Sept. 28, 19221) 


parliamentary news 

HOUSE OF COMMONS 
Imports and Output ol Beet Sugar 
Answering Major T. Hay, Sir P. Lloyd-Oreamo 
said that importations of unrefined beet sugar into 
the United Kingdom in 1921 amounted to 13,685 
tons, compared with a home production of 6363 t. 
The trade returns did not distinguish between 
refined sugar manufactured from beet or from 
cane. — (Dec. 11.) 

British Dyestuffs Corporation 

Sir P. Lloyd-Greamo, in reply to Major M. Wood, 
stated that during the three months ended 
November 30, commission paid to the Corporation 
amounted to £4600, and the proceeds of sales of 
** reparation ” dyestuffs was approximately £66,000. 
The sterling value of the dyestuffs received during 
that period was, according to the Reparation Om- 
mission, about £107,000.— (Dec. 11.) 

Trade Information Register 

In answer to Sir H. Brittain, Sir W. Joynson- 
Hicks said that 2766 firms were enrolled on the 
special register of the Department of Overseas Trade 
for the purpose of receiving information from 
abroad. The Department was in touch with many 
more firms, but prompt distribution of commercial 
information would be facilitated if firms desiring 
such information would enrol on the special register. 
—(Deo. 11.) 


Scotch Shale-Oil Industry 

Replying to Mr. Shinwell, Mr. Baldwin stated 
that sale of the Government holding in the Anglo 
Persian Oil Co. was not contemplated, but if it ever 
wore, the Scotch shale-oil industry and other rde- 
vaiit considerations would be taken into account. — 
(Dec. 11.) 


Australian Zinc Concentrates 

Viscount Wolmer informed Mr. Collison that, 
owing to the improvement in the market price of 
spelter, probably no loss would result from the 
operation of the contract for the supply of Aus- 
tralian zinc concentrates. — (Dec. 12.) 


Imports of Petroleum 

In a, written answer t-o Licut.-Col. James, Mr. 
Ormsby-Gore gave the following statistics of the 
imports of petroleum from Empire territories 
enjoying Imperial Preference and of the output of 
those countries ; — 


C.%nada 
Australia .. 
TriiUcUd 
Itritudi iTidia 
Sarawak 



Importa 

Output 

Imports 


Into 

Jau.- 

into U.K, 

Oiilpiit 

V.K. 

June 

Jan.-Tune, 

1921 

1921 

1922 

1922 


Tons. 


25,000 

nil 

12,000 

nil 

8,000 

nU 

4.000 

nU 

. 334.000 

108,205 

161,000 

60,076 

. 1,285,000 

11,170 

575,000 

7,318 

. 199,000 

13,955 

178,000 

nU 


—(Dec. 13.) 

Insulin Treatment for Diabetes 

Answering Sir W. Bull, Sir W. Barlow said that 
the Medical Bceearch Council was doing all it 
could to acoeilerate tbo production and use ot insulin 
for treating diabetes. It was not true that the 
remedy had passed the experimental stage, there was 
no question of any Government monopoly, and the 
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suggestion, that the Medical Research Council should 
grant licences for manufacture was on the lines of 
the practice actually foillowed. — (Dec. 13.) 

Safeguarding of Industries Act 

The following are summaries of answers given by 
the President of the Board of Tiado to questions 
relating to the operation of the Act : — 

Duties . — Up to and including December 8 the 
duties collected in Great Britain and Ireland under 
Parts I and II amount to £445,324. Since the Act 
was passed the expenditure of the Customs has 
decreased, — (Dec. 11.) 

Domestic Glassware . — Imports of domestic and 
fancy glassware during the first half of 1922 in- 
cluded 2052 tons from Germany and 4334 t. from 
Belgium. — (Dec. 11.) 


COMPANY NEWS 

MAGADl SODA CO., LTD. 

Addressing the eleventh ordinary generail meeting 
of this company on December 11, in L/ondon, Mr. S. 
Samuel, tho chairman, said that the very unsatis- 
factory position of the company had been brought 
about by causes beyond the control of tho directors. 
Production had been hindered throughout by tho 
failing of machinery, and the fixing of the rate of 
exchange at 2s. to the rupee had seriously Interfered 
with all industries in East Africa. The directors 
were still confident of ultimate success, and he per- 
sonally had guaranteed the advances made by the 
bank to the company ; in 1921 no less than £72,500 
was advanced. The defects in tho new bucket- 
dredger which had been sent to Magadi had now 
been made good, and the dredger had been re- 
started ; in a few weeks there would be a minimum 
production of soda at the rate of 100, OCX) tons a 
year. It would be necessary to write down drastic- 
ally the existing capital and to raise further capital; 
if the shareholders would find a further £500,000, 
he would contribute £50,000; if a million of new 
money were found, he would put up £100,000. 

MAYPOLE DAIRY CO., LTD. 

Sir W. G. W^atson, presiding at the annual 
general meeting in London on December 15, dis- 
cussed the difficulties confronting the company 
owing to the fiscal policy of foreign countries. 
During 1921, over 1000 tons of margarine had been 
imported each week, the result being unemployment 
and unprofitable prices in this country. Abroad, 
imports of oil and margarine were dutiable, hut the 
raw materials used in manufacturing edible fats 
were duty-free; in consequence the factories cou'ld 
work at full capacity, thereby reducing working 
costs. This state of affairs gave an advantage of 
at least Is. per cwt. to the foreign manufacturer 
competing in the free British market. The large 
Continental companies controlling both Continental 
and British factories had already adopted the policy 
of transfering manufacturing operations from 
England to the Continent, but the Maypole Com- 
pany would do this only under pressure of necessity, 
as it would lead to increased unemployment, reduce 
supplies of British-made cattle cakes, and render 
the country dependent in war-time on foreign sup- 
plies of essential food. The amounts paid in 
dividends not quite covered by the year’s 
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profits, as it was expected that the Compan = 
claims against the Government would have be^ ^ 
settled before the accounts were presented. ^ 

THE PEACHEY PROCESS CO., LTD. 

At the second annual meeting held recently { 
London, Sir J. P. Hewett, chairman of the 
pany, said that the expectation of improved indus 
trial conditions during the past year had not been 
realised, and the uncertain, political and economic 
situation both at home and abroad had delayed the 
manufacturo of a number of raw products by the 
Peachey process. Licences had been issued in this 
country for the vulcanisation of crude rubber 
articles, such as boot soles and mats, and for surfac- 
ing ilcather with rubber. The production of moulded 
goods by the two-solution method had been per- 
fected, and manufacture should begin in the spring 
Licences had also been granted for manufacture iu 
Belgium, Ceylon and Malaya, and as soon as the 
appeal against the decision of the United States 
Patent Office in favour of the company’s application 
had been heard, manufacture would begin in the 
United States. The prime aim of the company was 
to secure the manufacturo of its products on s 
commercial scale in the United Kingdom, and 
success in this direction would materially assist 
negotiations abroad. There was reason to be con- 
fident that in tho coming year Peachey products 
would be manufactured on a large scale by substan- 
tial undertakings in this country. The sum paid up 
for preference and ordinary shares amounted to 
£79,006. 


REPORTS 

Report on the Economic Conditions in SoriH 
Africa, Dated July, 1922. By W. G. \Vickh.o!, 
Jl.M, Senior Trade Commissioner in South 
.4/nca. Department of Overseas Trade. 2'p. 49. 
U.M. Stati07icry Office, 1922. Brice Is. 6ti. 

Several new industrial enterprises have been 
initiated during the past two years, among which 
may be mentioned a rubber factory at Howick Fiihs 
(Natal), a blast furnace at Newcastle, the uKinu- 
i'acture of sheep-dips and fertilisers in the explo- 
sives factory at Somerset West, a paper factory, 
and an additional cement works. Experiments on 
the distillation of coal have been continued, and 
the production of power alcohol is being investi- 
gated. Difficulties still confront the winning o 
natural soda, and a steady output has not 
been attained. The mining industry has suffered 
from high costa of ppoduction and the low prices o- 
metals, the diamond and gold mines being particu- 
larly affected. There was a short boom in p 
coa'l-mining industry, duo to the coal stoppago 
the United Kingdom; and it is hoped 
tho provision of improved facilities for hand ina 
coal at the porta and on rail, the output 
steadily increase. The Government has deer ^ 
to encourage the production of iron and 
copper by paying bounties on production. ^ . 
the mineral production of 1921, cf. J., 1922, 1 . 

The Government is assisting agriculture with 
lation designed to ensure that only produc 
uniform grade and best quality shall be 
and methods of preventing drought are 
investigated by a commi^ion. 
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imports for the GoTernment valued at 
922 024} the value of the imports in 1921 was 
£49 87B}292 (£93,404}962 in 1920) ; among the chief 
itei^ were: Iron and steel £1,266,334; leather, 
QnmanuFactured, £115,561; wax, paraffin, stearin, 
£249,931; glass, glassware £428,667; oils 
£2 777j105j paints, etc., £333,384; drugs, chemi- 
cals medicines, £1,063,648; rubber goods £338,605; 
paper, all kinds, £1,119,318. The imports origi- 
nated'as follows, per cent. : United Kingdom 54'8; 
rest of British Empire 11‘4; United States 16; 
Germany 2*3; Sweden 2; Japan 1‘4. Competition 
from Japan and the United States has decreased, 
but German competition was severe in aluminium 
ware, enamOlware, glassware, earthenware, china, 
apd cement. The United Kingdom gained a larger 
proportion of the trade in glass and glassware, 
but lost ground as a source of fertilisers, basic slag 
being supplied by Holland and Belgium and super- 
hosphate by Holland. Exports were valued at 
57,960,154 (£77,799,172 in 1920), and included; 
ark, wattle and extract, £570,127; hides and 
iins £1,226,876; sugar £2,065,359; coal (except 
unker coal) £1,949,014; diamonds £1,355,487; 
pldj crude, £34,453,586; oil, whale, £25,191; soap 
:19,957; fertilisers £31,317. Of the total exports 
he United Kingdom took 79*8, Germany 4*1, and 
he United States 2'6 per cent. 


XaPPORT sra LE CoIIMEIVCE ET L’lNDtrSTRIB DB LA 
Suisse es 1921. Pp. 438. Zurich: Union 
Suisse, du Covxmerce et de VJndustrie, 1922. 
Price 9 francs iSicisn). 

In the section of this report that is devoted to 
chemical industry it is stated that during 1921 there 
wa.s little demand for hydrochloric and nitric acids, 
and that after a long stoppage the soda factory at 
Zurzach was sold to the Solvay company. Sales of 
nitric acid made by the arc process were also 
limited, but improved towards winter, when the 
demand for sulphuric acid also improved. The new 
sulphuric-acid factory at Martigny began to produce 
in the autumn, but that at Schweizerhall has not 
.vet mad© any sales. Heavy losses were made by the 
fertiliser industry, owing to the small demand and 
foreign, especially Belgian, competition. At the 
close of the year prospects for the Swiss heavy- 
chemical industry were unfavourable, and it was 
felt that relief could only como when home prices 
sipproximated to foreign prices. 

The electrochemical and electrometallurgical 
industries depreciated further during the year and 
several factories began to utilise their power for 
other purposes. Most of the carbide factories ro- 
niained closed, and though the export was the same 
^8 in 1920, viz., 9890 metric tons, the average vailue 
foil from 44 9 fr. to 35*93 fr. per quintal. Atxvut 
2000 t. of acetaldehyde, nietaldehyde, acetic acid, 
was prepared from carbide, and cyapamide was 
only in one factory, that of the Sociele des 
°roduits Azotes at Martigny, which also manufac- 
sulphuric acid for use in making ammonium 
^^Iphate and a new fertiliser, “ pbosphazote {cf. 
•) 1922, 390 r). The output of ferroailicon was at 
3000 t., and that of ferro-alloys fell to 200 t,, 
^iports of abrasives practically ceasing. Manu- 
aclur© of synthetic ” iron was continued with 
^faculty, owing to German competition, and the 
^ctory at making cement as well as 


electric iron ; many factories, however, consume 
their own production of electric iron. No progress 
was made by the aluminium industry and supplies 
of raw materials did not permit production at full 
capacity, but exports increased by 2490 t. to 8610 t. 
Nitrate of lime had difficulty in meeting compe- 
tition from Chilean nitrate. 

Electrolytic products suffered from the small 
demand and low prices, but there was a steady 
sale of electrolytic soda \ye ; the demand for 
potassium chlorate improved towards the close of 
the year; the consumption of bleaching powder de- 
creased by one-half. Production of hydrogen per- 
oxide increased slightly, but high prices limited tho 
demand for percarbonates, perborates, and per- 
sulphates. Production of copper sulphate and salts 
of various metals proceeded normally at Bex 
throughout the year. 

Unfavourable conditions prevailed in the manu- 
facture of dyestuffs, photographic chemicals and 
synthetic perfumes, the colour, lake and varnish 
industry being severely affected by the economic 
crisis. The explosives industry, already suffering, 
was still further depressed by the abolition of im- 
port prohibitions on explosives; no advances were 
made by the industry and the trials of liquid air 
as an explosive gave unsatisfactory results. The 
position of tho manufacturers of pharmaceutical 
products would have been most serious bad not the 
Germans begun to quote prices in foreign curr^cy 
in October, and had not the quality of their 
products been unsatisfactory. Slightly better con- 
ditions prevailed in the soap industry, althou^ 
soap for industrial purposes was in small demand. 
Manv of the match factories reduced their output 
until relief was obtained by restrictions on the 
heavy imports from Czechoslovakia in December. 
Stagnation prevailed in the ceramic gl^s 

industries generally and despite reductions in the 
cost of fuel, prices were still above the foreign level. 


The Bacteriology of Ca>’NED Me.\t A^^> Fish. By 

W G Savage, R. F. Hanwickb and 11. B. 

CvtDFR Food Investigation Board, Special 

Feport No, 11. Fp. •2- Vepartment of 

Scientific and Industrial Research, U.M. 

Stationery Office, 1922. Price 2s. 6d- 

The objects of the investigations, described in the 
report, were as follows;— (a) To study how far 
canned foods contain living bacteria or poisonous 
products thereof. (&) To ascertain to what extent 
canned foods passed for consumption are sterile and 
if not sterile, the significance of the organisms found 
in them (c) To study the bacteria aRSociated^ with 
tho spoilage of canned foods with a view to diminish- 
ing i^st© from such causes. The report deals only 
with canned meat and fish. 

Methods of Examinafion.-^ExeTy precaution was 
taken to avoid outside contamination, and in 
doubtful cases the organism isolated reje^ed. 
Reliance was mainly placed on liquid media. 
meat-broth, nutrient broth, and nutrient Agar 
■svrero the primary media most employed and a 
general reaction of Ph- 7-2 was found suitable. 

For anaerobic cultivations palladium-hydrogen 
iars* were used, hut as the complete removal of 
oxygen by this method is doubtful, or uncertain, 

• M«J, KceeJich Committee, SpecW Keport., So. 12 
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additional precautions were taken in certain cases. 
The incuhation period sometimes extended to three 
or four months, and the temi>eratUTes adopted were 
and 65® O. 

The characters of the organisms isolated were all 
studied in pure cultures, and special stress was laid 
on the following : — ^ 

(1) Spore formation; (2) oxygen requirements; 
(3) optimum temperature for growth; (4) ability 
to decompose proteins, as indicated by liquefaction 
of blood serum; and (5) ability to decompose carbo- 
hydrates with gas production. In all, 116 tins of 
meat and 207 of marine products were fully 
examined,, the larger number being tins which had 
been rejected at the port of entry and the re- 
mainder sound tins purchased from shops. A few 
other tins were used for inoculation experiments 
and in other ways, Tho organisms isolated come 
under tho following groups : — ■ 

(1) Moulds. These were only found in 8 samples, 
and there was no evidence that they could cause 
either ‘^blowing” or extensive decomposition, 
though their presence rendered the meat unsale- 
able. Their presence indicates access of air. 

(2) Obligate an<Brob€S. Found in 27 tins. Most 
of the strains isolated were proved to be capable 
of producing ” blowing ” as well as extensive 
putrefaction. 

(3) Sporting anctrohes. Owing to their wide pre- 
valence in both sound and unsound samples, to 
their power of resisting heat and to their proteo- 
lytic activity, this group is of great importance. 

Of the five sub-groups of organisms isolated the 
majority liquefied blood serum, and were therefore 
potential causes of decomposition. Absence of suf- 
ficient air would prevent their growth in sound 
tins. Long incubation of tins inoculated with the 
non-proteolytic strains left the contents quite 
unaltered. Some strains were found to grow well 
under the severest anaerobic conditions which could 
be obtained, without, however, any decomposition 
being observed, possibly because the proteolytic 
enzymes are produced under strict anaeerobic 
conditions. 

No strains of pathogenic type were found. 

(4) Themiophylic Bacteria. These were widely 
distributed in both sound and unsound tins. Some 
could only grow above 37® C. Few of them 
liquefied blood serum, and none produced gas from 
carbohydrates. They were non-pathogcnic, and 
their presence has little significance. 

(5) yon-sporing cerobes. Of these 78 varieties 
were isolated. Some of the proteolytic strains 
could also produce gas from carbohydrates. Some 
of B. Proteus type were markedly pathogenic. 

(6) Micrococci. These occurred in 23 per cent, of 
the tins of which the majority were*8ound. None 
was gas-producing, and only three were proteolytic. 
They are not a cause of spoilage, and were not 
found to be pathogenic. 

The results as a whole inculcate that the aim of 
manufacturers should be to obtain their raw 
material as fresh as possible, can it as quickly as 
possible at the right temperature and under the 
cl^nest conditions, and by the use of good quality 
tinplate and efficient closing methods, to ensure the 
presence and the maintenance of a vacuum in the 
tins. 

The report^losca with a review of previous Work 
on the subject and an excellent bibliography. 


[3>ec. 30, 1922 

OFnClAL TRADE INTELLIGENCE 

(From the Board of Trade Journal for December 7 
and 14) 

OPENINGS FOR BRITISH TRADE 

The fallowing inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence, 35, Old Queen Street, London, g.'W^ |\ 
from firms, agents or individuals who dcsiro to 
represent U.K. Manufacturers or exporters of the 
goods specified. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to the Department and quoting the 
specific reference number. 


Locality of 
firm or agent 

Materials 

Refurent’ 

juimber 

Austria 

Manganese ore with 70-92 per cent, 
manganese and little Iron 

623 

Canada 

Metals 

62.) 


Celluloid articles 


j» 

Rubher manufactures 

646 

Cuba . . 

Leather 

6131 F,L 

Egypt . . 

Soap (tender for) ... 

0432. F.F. 


Norway 
Portugal 
Switr.erland . 
Trini<lad 
Vnitod Statca. 


Cruguay, Argen* 
tiiia . . 


Soap, pcrlumcry 

Pig iron, galvanised iron, tinplate. . 

Lard, margarine 

Iron and steel 
Tinplate, solder 

Oils, piguicnU lor making artUts’ 
eolours 

“ Stainless ” steel and iron 
Oiassware 


T.C, 

m 

632 


e:8 


TARIFF CUSTOMS EXCISE 

.Australia. — Definitions have been issued in con- 
nexion with the application of “ dumping duties, 
A special anti-dumping ” duty has been applied to 
gold paint from Germany. The method of assessing 
ad valorem duties has been revised. 

Costa Rica, — An additional tax of 0‘25 centimo 
(gold) per kg. is leviable on all imported goods that 
are dutiable. 

China, — The revised schedule of duties leviable 
under the revised import tariff is set out in the 
issue for December 14. Many chemicals, dyes, 
pigments, fats, waxes, oils, etc. are affected. 

Egypt. — A list of revised tariff valuations for non- 
ferrous metals is given in the issue for December i. 

Prance and Algeria. — Recent modiific-ations of the 
customs tariff affect animal w^ax, olive oil, vaseline, 
nlumiiiiura, copper and bronze foil, ammomuin 
compounds, iodine and its compounds, taiiiun? 
extracts, chloral hydrate, monochloroacetic aci , 
glycerin, tartaric acid, colours, soap. 

France and Italy. — A complete translation nr | 
commercial arrangement between France and a, 
is published in tho issue for December 7. 

Grenada. — Rules have been issued controlling 
importation of matches. , 

Mozambique. — ^The export duties on oilsce s 
been modified. Building materials and material 
sugar factories may be imported duty-free. 

Poland.— The export duty on crude petroleum ^ 
been radsed from 15 to 50 Polish marks per 'g- 
San Salvador. — Insecticides may uow bo 
free of duty. is 

Sudan. — The importation of alcoholic i)*! 
prohibited, save under licence. , 

United Sfafes.— All imported 
marked with English words indicating tbe c 
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of origin- Certain goods not bo marked may bo 
marked after arriral under castoms supervision and 
delivered after payment of an additional duty of 
10 per cent, ad valorem. 

TRADE NOTES 

BRITISH 

Kew Zealand in 1921 

According to the report issued by the Department 
of Overseas Trade on commercial conditions in New 
Zealand (H.M. Stationery Office. Price Is, 9d.), 
imports were Talued at £42,942,443 and exports at 
£44,828,827 daring 1921, compared with £61,595,828 
and £46,441,946 in the previous year. The appar- 
ently favourable ballance of trade in 1921 is mis- 
leading, as the customs valuations of imports are 
below the trade value and the amount of interest 
payable on foreign loans is not included. During 
the eai4y part of the year, deliveries under old 
orders were heavy, but very few new orders were 
placed, and not till later in the year did buying 
improve. Some of the chief imports and countries 
of origin are given below: — 

£ Orl}?in, per cent 

Oils, fats, waxea 2,948,636 .. U.S. 81. U-K. 5-5 
Palut. varnish .. 393,648 .. U.K. 60. Australia 24, U.S. 12 

Metals, crude or partly 
manufactured, and 

ores 538,288 .. V.K. 52, .\ustr. 37 

r>ubbcr and manufac* 
tuxes of (excluding 

tj7e3) .. 87,807 .. Auatr. 64, U.E. 24, U.S. 9 

Leather and manufaC' 

tuxes of . . , . 440,168 . . U.K. 52, Austr. 31, 11.5. 14 

Ceramiewares, cement 1,113,719 .. U.K. 56, .^ustr. 13, U.S. 10 
Paper .. .. 1,286,982 .. Canada 42, t'.K. 36. V.S. 9 

DfUjis, chemicals, etc.. 1,082,438 . . U.R. 47, U.S. 22, Austr. 20 
Fertilisers .. 367,074 .. Austr. 24, U.S. 8, Japan 6, U.K.2 

Per head of population, New Zlealand is now the 
largest importing country in the world, and ailso 
tlie largest importer of Briti.sh goods. Imports of 
dyes in 1921 wero valued at £98,257, of which 
the United Kingdom supplied £47,835 and the 
United States £17,690; imports of German dyes rose 
from £23 to £14,820, but these were largely “ repa- 
ration dyes sent from Great Britain. The United 
Kingdom maintained its position as the chief eource 
of medicinal preparations, drugs, perfumery, etc., 
but lost ground in the trade in basic slag and super- 
phosphates, which were derived mainly from 
Belgium. The exports included 452,231 bales of 
wool, large quantities of dairy produce and meat, 
3^,113 hides and 8,336,702 sheep skins. 

Kenya in 1929-21 

The official report on the Colony and Protectorate 
of Kenya during 1920-21 states that although agri- 
foltural development proceeded actively during the 
fiarly part of the year, the subsequent fall in prices 
paused a decline in production. The fertility, 
tarourable climate, and cheap labour supply of the 
Uiony suggest that it will eventually become an 
exporter of coffee, maize, sisal, flax, and certain 
J^oseeds. The natives cultivate 24,280,000 acres of 
fertile soil, whereas the Kuropeans cultivate 
^7 3,157,000 acres; in addition there is 9 million 
f&s under pasture. Sisal was grown on 30,698 
1920; there were 21 sisal factories, 

I h a daily capacity of 52’5 tons of fibre, and the 
seems fairly profitable. Native coconut 
stations cover a large area, and the output of 
Pi"* should increase considerably when the plan- 


tations on European estates come into iiearing. 
An area of 6000 acres near Kiboe has been alienated 
lor the cultivation of sugar-cane, and a factory is 
to be erected to supply the requirements of the 
Colony and adjacent territories in sugar An 
attempt to prepare limejuice has failed, but efforts 
are now ^ing made to manufacture concentrated 
citric ^id for export. Apart from a small quan- 
tity erf graphite no minerals have been produced 
except for assay, but 974 prospecting licences were 
issued and 322 claims were registered, of which 166 
were for gold and 93 for precious stones. 

Imports increased in value by 48 per cent to the 
record figure of £6,911,858, of which £3,516,075 
represented goods from the United Kingdom. The 
value of the combined exports from Kenya and 
Uganda rose by 4 per cent, to £4,699,498: they 
included; cotton 1926 tons (Kenya 81 t.); coffee 
7913 t. ; grain and oilseeds 22,446 t. ; fibre 5702 t ■ 
carbonate of soda 12,829 t. ; copra 468 t. The per- 
centage distribution of the sodium carbonate was 
as follows: United Kingdom 7, India 26, Norway 
and Sweden 37, and Japan 19.— (Co!. Sep.~Ann., 
-Vo. 1122, 1922.) ^ 

Zanzibar in 1921 

Although no cloves have been planted in Zanzibar 
for 20 years and many trees have died, the produc- 
tion has not diminished, and in 1920-21 the crop 
increased to 8555 tons. Government nurseries of 
clove trees and coconut palms have been established 
to assist planters. Exports of copra amounted to 
6942 t., but the quality will not improve until 
drying-plant can be obtained. The export of 
chillies was 43,432 lb. The total imports increased 
by 21-5 per cent, to 72,611 t., valued at 

Rs. 3,22,32,946, gains being shown by cotton 
textiles, motor-spirit, petroleum, etc. Exports 
amounted to 45,036 t. (Rs. 3,24,64,049), the increase 
of 15 9 per cent, compared with 1920 being due to 
the heavy clove crop and to re-exports of motor- 
spirit and petroleum. The foreign trade of the 
Colony was distributed as follows (per cent.): — 
India and Burma 26, Tanganyika Territory 19, 
United Kingdom 16, Kenya 8, France 6, the order 
of importance being the same as in 1920. — (Col. 
Itep.-.lnn., A'o. 1125, 1922.) 


FOREIGN 

FertiUser Prices in Germany in October, 1922. 

During the period July to September, prices of 
fertilisers in Germany increased by 210 per cent. 
Figures showing the prices at the works in marks 
per 100 kg. in 1913 and in July and October, 1922, 
are given below: — 


Average prices of fertilisers in Germany 

Juiv, Oct. 11, 

1913 1932 1922 

Inc. over 
price in 
1913 

Camallite 

0-765 . . 

32 


114 

148-8 

Kalnlte 

120 .. 

51 


182 

. 151 9 

Manure salte (20*?o) . . 

2-80 . . 

110 


412 

147-1 

„ „ (30%) 

4-35 . . 

120 


767 

. 176-2 

„ (40%) .. 

Potassium chlcwlde 

6-20 . . 

317 


1,810 

. 210-2 

(50%) 

18-50 . . 

442 


1,787 

. 132-4 

Potassium sulphate . . 
Potassium magnesium 

16-80 . . 

573 


2,855 

169-9 

sulphate 

8 06 .. 

341 


1.699 

. 210-8 

Basic slag 

3-75 . . 

278 


1,200 

S20 

SuperphosiAato 

5-95 . . 

572 


2,295 

. S85-7 

Cyanamide 

Ammonium sulphate — 

21 28 . . 

1,135 


4,904 

. 230-5 

Ord. . . 

27-78 .. 

1,415 


6,1S1 

. 220-7 

Dry 

28 08 .. 

1,464 


6,344 

. 225*9 

Sodium nitrate 

22-40 . . 

1,324 


5,749 

. 256-6. 
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Italian Trade in Sulphnr 

Exports of sulphur from Italy are now confined 
almost entirely to Europe and countries on tho 
eastern Mediterranean, as many markets hare been 
lost entirely or in part to American producers owing 
to tho high cost of production in Sicily, which is 
due to antiquated methods of extraction and the 
high cost of labour. The export of sulphur during 
the nine months ended March, 1923, was 54,402 
metric tons, valued at 44,666,740 lire, and during 
the first quarter of 1923, 36,434 t., worth 29,493,350 
lire, of which 16,280 t. was taken by Greece, 4344 t. 
by Prance, and 2860 t. by Germany. — (U.S. Com. 
Bep., Nov. 27, 1922.) 


REVIEWS 

The Chemistry and Technology of Gelatin and 
Glue. By Db. R. H. Booue. MeUon Institute 
Technical Series. Pp. at. +644. London: 
McGraw-Hill Book Co., Ltd., 1922. Price 30s. 
net. 

The aim of the author has been to supply a want, 
long felt by students and investigators, of an up-to- 
date account of the principles of tho manufacture, 
testing and general applications of gelatin and 
glue. No book has appeared before which has 
treated these matters purely from a scientific point 
of view. The subject is a very complex one, like 
all others depending upon colloidal chemistry, and 
the fact that the method of treatment is new 
increases the difficulty of producing a standard 
work. Nevertheless, in spite of these difficulties, 
the author has produced an excellent book which 
win be of value to both the chemist and manu- 
facturer. It should be stated that the latter is only 
catered for indirectly, and that tho details of 
practical manufacture are too scanty to be of much 
use to him. What he can learn is the scientific 
principles underlying the various operations. 

The book is divided into two parts, viz. (1) Theo- 
retical Aspects, and (2) Technological Aspects. An 
appendix contains details of the measurement and 
expression of hydrogen-ion concentration, p^ values 
and various tables. In the first part, the chemistry 
of gelatin is dealt with fully, the work of all recent 
investigations of its colloidal properties being 
clearly described under the following heads: — 
fl) The constitution of the proteins ; (2) tho 
chemistry of gelatin and its congeners ; (3) tho 
physicochemical properties and structure of 
gelatin ; (4) gelatin as a lyophilic colloid ; (5) gelatin 
as an amphoteric colloid. Chemical equations and 
mathematical expressions are used freely. Good 
descriptions are given of the cleavage prc^ucts of 
proteins and of tho determination of amino-acids 
and the Hausmann numbers. 

Among the details of manufacturing processes is 
a suggestive description of the application of tho 
determination of the specific conductivity of a glue 
liquor as a means of controlling its clarification. 
But the author appears to have limited his experi- 
ments to determining the point at which the wlublo 
salts are at a minimum. He states, qvute rightly, 
that indicator colour changes are of little use in 
controlling glue liquors. Seventy-five pages are 
devoted to the testing of glue and gelatin. A large 
number of physical and chemical methods is des- 
cribed an j^e useful attempt is made to divide tho 


tests into ** lunaamenxai and “ secondary.’* ^ 
the result of work previously published by himse]/ 
the author concludes that the jelly strength of ’ 
glue depends upon the percentage of the total 
nitrt^en present as unhydrolysed protein and that 
*' amino” nitrogen is of little value as a factor for 
analytical purposes. This is in agreement with the 
conclusions published recently by the Adhesives 
Research Committee. Stress U laid on the import 
ance of determining the value of a one per cent 
solution of the glue, though it is doubtful if the 
indications given by the test are so clear as the 
author thinks. The properties of a glue or gelatin 
are largely determined by the washing and boiling 
processes, and no subsequent adjustment of its 
value could make good mistakes made in these 
operations. 

The book concludes with a description of some of 
the uses and application of glue and, in dealing 
with glue os an adhesive, the factors affecting the 
strength of a glued joint are fully dealt with. The 
book is excellently printed and the bibliography fuiy 
and generous. 

S. R. Trotman. 


(1) The Gekeral Principles op Chemical Engineeb. 

INO Resign, by H. Griffiths. Pp. 63. 

(2) The Weighing and Mbashrinq or Chemicil 

Substances, by H. L. Malan and A. T. Robis- 

SON. Pp. 63. 

(3) Materials op Chemic-al Plant Constrcctiox: 

Non-mbtals, by H. Griffiths. Pp. 64. 

(4) The Flow of Liquids in Pipes, ?)2/ N. Swinbis. 

Pp. 64. 

(5) Pumping in the Chemical Works, by N. 

SWINDIN. Pp. 80. 

Chetnical Engineering Library. London: Benn 

ProtherSf Ltd. 1922. Price per volume 3^. net 

Messrs. Benn Bros, have published a set of five 
booklets on various sections of chemical engineering, 
w'hich, although quite useful compilations, hardly 
justify the claim made on the printed wrapper that 
they will form a complete and authoritatire refer- 
ence library. 

(1) In this volume the need is pointed out of 
breeding chemical engineers, of whom so few jet 
exist. Much has been written on the subject, hut 
events are now moving and the position of the 
chemical engineer at the moment is somewhat 
similar to that of the electrical engineer in the 
’eighties. The monograph gives a brief but good 
outline of the subject indicated by its title, showing 
the necessity for the pure chemist to be well up in 
aU branches of science as well as his owm, ana o 
have a good knowledge of physics. The wrier 
urges the necessity for an intelligent use o 
formulse, many of which are necessarily empiric ; 
and regards too much “ common sense ” as a S)g 
of ignorance and rule-of -thumb. He ijje 

need for research in chemical engineering 
preliminary study of the ground before any P ^ 
designed. A chapter is devoted to many d ^ ’ 
small and large, which go to make up a P .jtb 
the whole monograph is one that will ^ 
pleasure by any practical chemical engineer. 

(2) The writer gives a general ,: 4 sby 

methods of intermittent measurements or i <1 
filling tanka or eggs, with a polar f J 

calibration of large cylindrical tanks, bu 
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omits the gauged-flow method for this operation, 
which is by far the quickest and most accurate. He 
(jescribes the various types of water-meters in nse, 
viz., reciprocating and turbine meters, and gives 
a good description of the Venturi-meter and weir- 
recorder. A short chapter is devoted to the outlines 
of automatic weighing machines and continuous 
rolume-measurement of granular substances. The 
limits of space, no doubt, preclude the mention of 
many designs of apparatus of equal interest to that 

mentioned. 

(3) This booklet devotes its first chapters to all 
general building materials and especially to their 
acid-resisting properties. There are some noticeable 
iivergenCiee in the figures given for fire-bricks. 
On page 16 the writer states the porosity to be 
/ per cent., and on page 19 gives a figure of 10 — 
15 per cent. The crushing strength per square foot 
is given as 250 tons on page 16, and on page 19 as 
110—128 tons. Specific gravity ho quotes as 1*8 on 
page 25 and on page 16 as 2*16. Also, surely Volvic 
stone comes from the centre not the south of 
France? Stoneware and glass, artificial stones and 
' vitreosil ” are mentioned with their good and had 
points. The use and abuse of wood are discussed 
in very useful detail, and paints, cements and joint- 
ing materials described, but the acid-workers* old 
Iriend, “ blackman,'* is not mentioned. This 
brochure is a useful one, and the few errors men- 
tj<>ned will, no doubt, be corrected in a subsequent 
edition. 

(4) The author reviews the work of Reynolds, 
Poiseuille, D’Arcy, Stanton and Parry, gives a clear 
exposition of each, and makes a plea for a general 
standard of units in place of c. g. s; ft.-pd.-second ; 
netre-kg.-second. He gives an account of the con- 
lifcions governing the flow of liquids in pipes and 
hannels with a wealth of diagrams and tables, in- 
iluding those for losses due to bends and cocks in 
)ipes. He demonstrates the saving in power by the 
ise of large pipes, which allow the rate of flow to be 
low enough to keep within the stream4ine limits; 
ilso the fact that the mean velocity is a definite 
unction of the velocity at the centre of the pipe, 

0 that only one reading with the pitou-tube is 
Lccessary, There are some gaps in the tables given 
ct to bo filled up. Ho omits any use of the 
alcu'lus and so provides a handbook that is quite 
uitable for popular consumption. 

(5) In this volume are described most of the types 
u pumps and methods of pumping met with in 
lemical manufacture, special regard being had to 
n© movement of corrosive liquids. The writer 
eals fairly with the different types, but the detai'Is 

meagre owing to the small size of the 
■ Hia statements will not perhaps meet with 
^uwersal agreement; for instance, he alleges that 
coretically-minded man would prefer mechanical 
'umps. This is quite contrary to the experience 
hA if ^ho has frequently had to apply 

fbe ultra-theoreticail man. In the 
IT 7^'^ted to centrifugal pumps, the w’riter 
. ^ a hst of makers’ names with a digest of their 
lip it is rather noticeable that he omits 

^ which has been longest in this field and 
^ as that of all tho 

he TYi u* together. He mentions the difficulties in 
rittlo^ pumps from iron alloys, due to the 

ue the troubles 

variations in composition which have caused 


chemists much tribulation in tho past. Rotary 
pumps are described shortly and receive all the 
attention they deserve, hut no mention is made of 
wear, ^ which in most cases is a eerious item. 
Pumping by means of air pressure and eggs is very 
lUlly gone into, and the use of steam- and air- 
ejectors explained. The author reserves his 
approval for the air-lift, pure and simple, which he 
describes, and of which he explains the theory in 
detail, although it may perhaps be permitted to 
doubt the efficiencies he mentions. This small book 
is a good one, and within its linntations covers the 
ground in excellent fashion. 

F. A. Gkbenb. 

Physical and Chemical Examination op Paints, 
Vabnishes and Colours. By Henry A. 
Gardner, Director, Scientific Section, Educor - 
tion Bureau of the Paint Manufacturers* Asso- 
ciation of the United States, and the National 
Varnish Manufacturers* Association Incorpora- 
tion. Pp. 218, and supplement of about 150 
pages consisting of Circulars issued by the Inter- 
departmental Committee, Standard Specifica- 
tions Board, U.S. Government. Washington: 
P. H. Butler, 1845, B Street, N.W., 1922. 
Price $9. 

The name of the author of this volume is familiar 
to everyone acquainted with the scientific and 
technical literature of the Paint and Varnish 
Industry, for as Director of the Scientific Section 
of the Educational Bureau above named, Mr. 
Gardner is probably the most prolific contributor to 
the literature of the industry. The present work 
consists of a collection of methods for the physical 
and chemical examination of paints, varnishes and 
colours, together with copies of a number of 
Standard Specifications issued by the United States 
Government. In these days, when the mass of 
technical literature is so great, it is often difficult 
for thc^e engaged in industry to read, let alone 
thoroughly digest, all the new work dealing with 
their own industry, and, viewed from this stand- 
point, the volume under review has a certain value; 
eubsequent editions can, however, be considerably 
improved by careful revision. 

Chapters I to XIV show clearly the rapid develop- 
ment which is taking place in the application of 
physical methods of investigation in the paint and 
varnish industry, and these chapters prove the most 
attractive, for therein the author deals with the 
most up-to-date work on such problems as oil 
absorption, viscosity, surface tension and inter- 
facial tension of varnishes and paint liquids, and 
colour standards. 

The chapter dealing with the testing of paint 
films, the Pfund Cryptometer, the colorimeter, and 
paint film gauge, is of particular interest, the Con- 
struction and use of the instruments being carefully 
described. No attention is given to the microscopic 
examination and measurement of pigment particles, 
and this is a serious omission, because it is generally 
agreed that by no other means c.in the fineness of a 
pigment be determined. The chapter on the texture 
of pigments is an interesting but too discursive 
treatment of a difficult subject, and its value is not 
sensibly increased by the photomicrographs repro- 
duced. The treatment of a most important subject, 
viz., exposure tests, is meagre and by no means 
sufficient for a work of this type, and in a new 
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edition page 77 might be recast with advantage ao 
as to secure uniformity of method of expression. 

A number of chapters deal with the analysis of 
mixed driers, shellac, resins, bituminous . paintsa 
white paints, lead oxides, vermilions and other 
pigments, and it is only possible in a review of 
this description to draw attention to a few features 
which mi^t with advantage be altered in a new 
edition. It is important to note that the composi- 
tion of English basic sulphate of lead is not similar 
to that quoted by the author for the American pro- 
duct. In English brands, the zinc-oxide content is 
usually less than the 5*5 per cent, stated to be 
American standard. 

Methods for the analysis of the new titanium 
pigments are given, but; whilst mention is made of 
the use of antimony oxide as a pigment, the reader , 
is referred to another publication for details of 
methods of ani^lysis — an inconvenient feature in a 
.work of this type. 

Exception must be taken to the statement on 
page 183 that whilst the lead oxide pigments in the 
pure form are of the generally accepted formula 
PbjOj, they are “probably mixtures of lead mon- 
oxide and lead dioxide ” and further, that “ in 
chemical composition they are the same, the pro- 
portions of lead monoxide and dioxide varying, 
however, but by their physical structure and colour 
they can be readily differentiated. “ The first state- 
ment is incorrect and the second is so invotlved that 
its meaning is not clear. 

The remaining pages of the book consists of actual 
copies of 18 Circulars issued by the Unit^ States 
GoverrMBent. These are excellent productions, each 
being a complete work in itself. This feature, how- 
ever, involves much repetition, particularly of 
methods of testing and preparation of reagents. 
Thus, the same methods for the preparation of 
standard solutions of sodium thiosulphate, starch 
solution, standard iodine solution, alcoholic sodium 
hydroxide, etc. are described at least a dozen times, 

■ and similarly, the same laboratory methods for the 
examination of dry pigments are de«ribed time over 
again. Such repetition is unavoidable when the 
circulars are printed for sale as separate complete 
works, but it makes tedious reading in a work such 
as that under review. Further, each specifica- 
tion can be purchased at 5 cents per copy, so 
that 150 out of the 380 pages contained in the 
Tolum© ar© purchasable for 90 cents, leaving lesH 
than 250 actually written by the author. In view 
of this, the price of 9 dollars for the work is 
excessive and will certainly militate against the 
free sale of the book, even though, as is always the 
. case with the author’s productions, the vdlume is 
well bound, clearly printed and free of printw s 

errors. „ . t,- 

C. A. Bii.xn». 

With reference to the review of Dm LosoNC^ 
mittbl deb Fette, Oble, Wachse und Habzb, by 
Dr. H. Wolff, which appeared in our issue for 
October 16, the publishers, Die WissensehafUiche 
Verlagsgesellschaft m.b.H., Stuttgart, write to say 
that the book is to be had bound as well as in 
brochure form ; for reasons of economy the latter 
form is sent ont for review. The price to pur- 
chasers in Entfand has now been reduced to 6s., 
bound, whilst the price in Germany has been raised 
to 1600 maris. 
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PCitlCATlONS RECEIVED 
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A DictKOTABT OF Applied Chekistbt. Vol. ly 
li-^iTDisiLiN. By Sib E. Thobpb, assisted by 
eminent contributors. Bevised and ' enlarged 
edition. Pp. 740. London: Longmans, Green, 
and Co., 1922. Price 60i. 

The Recovebt of Volatile Solvents. By C. s 
Robinson. Pp. 188. New York: The Chemical 
Catalog Co., Inc., 1922. Price $2.50. 
Bleaching Powdeb and its Action in Bleachinc. 
By R. L. Tatloe. Pp. 78. Manchester and 
London: John Heywood, Ltd., 1922. Price 
4a. fid. 

SoiENTiFio Papers op the United States Bciii.iii 
of StanDabds. Department of Commerce. 
Washington: Government Printing Office, 
1922 

Specific Volume op Liquid Ammonia. Hy 
C. S. Cbagoe and D. R. Harper. No. 420. 
Price 5 cenfA. 

Studies in Colour Sensitive Photographic 
Plates and Methods op Sensitising bt 
Bathing. By F. M. Walters and H. Datib. 
No. 422. Price 15 cents. 

An Improved Method foe Preparing Eaffix- 
OSE. Py E. P. Clare. ]Vo. 432. Price b cents. 
Thermal Expansion of a Fbw Steels, By W. 
SOUDER and P. Hidnert. No. 433. Price 
5 cenfA. 

Electromotive Force of Cells at Low Teji- 
PEB.1TURE8. By G. W. ViNAL and F. W. Altrlp. 
No. 434. Price 5 cenfA. 

Meiallographic Etching Reagents foe Copper 
Alloys, Nickel and the Alpha Allots of 
Nickel. By H. 8. Rawdon and M. G. Lorintz. 
No. 435, Price 15 cents. 

The Solubility of Dextrose in Water. By 
R. F. Jackson and C. G. Silsbee. Ao. 437. 
Price 5 cents. 

Tests of Stellar Radiometers and AIlibvre- 

MENTS OF THE ENERGY DISTRIBUTION IN TEE 

Spectra of 16 Stars. By W. AV. Coblestz. 
No. 438. Price 10 ccnfA. 

The Spectral Transmissive Propeeties of 
Seven Permitted Food Dyes in the \ isibie. 
Ultraviolet and Near Infra-red. By K. s. 
Gibson, H. J. McNicholas, E. P. T. Tvnd.iu, 
M. K. Fbehafeb, and W. E. Mathew'So.n. Ao- 
440. Price 15 ccnfA. 

Measurement of the Colour Temperature of 
the More Efficient Artificial Light Sources 
BY THE Method of Rotatory Dispersion, nu 
I. G. Priest. No. 443. Price 5 cents. 

Reprints from the Smithsonian Report 

Washington: Government Printing Offin, 

1922 : — ^ rHTs- 

Thb Determination of the Structure oi 
TALS. By R. W. G. Wyckoff. Puhhcahoe 

2627. Pp. 199—222. ^ 

The Chemistry of the Earth’s Crust. 9 
H. S. Washington. Publication 
209 320. 

Dr. Aston’s Experiments on the AIass 
OF THE Chemical Elements. 

C. G. Abbot. Publication 2628. Pp- 
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PROCEEDINGS OF THE 

Forty-First Annual General Meeting 

Qlasgow, July ^tk to nth, 1922. 


The forty-first annual general meeting was held 
at the Institute of Engineers and Shipbuilders, 
Glasgow, on July 4, under the Presidency of Prof. 
H. F. Ruttan. 

The Lord Provost op Glasgow (Mr. Thomas 
Paxton), in. extending to the Society a very oordial 
welcome to Glasgow, congratulated the Society on 
the great progress it had made since it had last met 
in Glasgow in 1910, both in the increase in its 
membership and in the contributions it had made to 
our knowl^go of the scientific and practical appli- 
cations of chemistry. It was recognised that the 
Glasgow district owed much to its chemical in- 
dustries, and in the interval that had elapsed since 
the Society had last come to Glasgow the City had 
uot stood still in its efforts to show its appreciation 
of the furtherance of science in all its aspects. The 
Corporation of Glasgow was largely interested, in 
a corporate capacity, in chemical industry. Tney 
had established highly specialised chemical sections 
in connexion with the health, the gas, and the 
sewage departments; he believed Glasgow had some 
of the best organised gas works in the country- 
Alluding to the manner in which the University of 
Glasgow appreciated the place of chemical science 
in its organisation, he referred to the fact that 
during the past few months the chemistry depart- 
ment had oeen very considerably strengthened 
by the addition of new chairs. As showing the 
interest the University took in the work of 
tha Society, he referred to the presence of 
Sir Donald Macalister, the Principal o& Glasgow 
University, at that meeting. He expressed the 
hope that the result of the meeting in Glasgow 
Tvould be to increase interest in the objects of the 
Society. He concluded by again extending a hearty 
welcome to the Society on behalf of all the citizens 
of Glasgow. 

The President expressed the sincere thanks of 
t^hc Society for tho welcome to Glasgow that had 
been so courteously and heartily offered. He con- 
sidered it his good fortune that during his term 
of office the meeting should have been held in Glas- 
gow, for he knew of no other city in Great Britain 
^tter fitted for a meeting of the Society of Chemical 
Industry than Glasgow. Not only had it a most ; 
interesting and historical environment, but it was a 
linown throughout the Empire as a great seat 
ol chemical industry, one of the great centres at 
?iij rate of the coal and the iron and steel 
liiuustries. It had been a pioneer in the establish- 
of the bichromate industry, sugar refining, 
^nd tho distillation of shale, and, above all, in the 
®^°^ucture of chemical plant. It was of interest to 
Dote that the first great plant for the distillation of 
^ood which had been sent to America had come 
Glasgow. The process was known as the , 
^oten process, and it had only been slightly modi- ! 
^ since that time except in the direction of ! 
asing the plant very much larger and of greater , 
Tne Empire associated the City of Glas- : 
j , great pioneers of chemistry and the 

chemistry ; the names of Joseph Black, ' 
„ ^ and later on of Kelvin and Ramsay, 

fji ® ladissolubly connected wdth the City or 
The ii^uence of Kelvin and Ramsay had i 
Emn- ^ bo th© outermost quarters of the British ! 

Pir© and beyond that, throughout tho whole I 


realm of civilisation and had advanced the develop- 
ment of science. Therefore, the citizens of Glasgow 
mi^t well be proud of their city, which had taken 
such a very prominent part in the past in chemistry 
and to-day was playing such a very important pars 
in chemical industry. He again thanked the Lord 
Provost for his very cordial welcome. 

The Lord Provost having briefly expressed his 
thanks, the President took the chair. 

Messrs. D. A. McCallum and J. McGregor were 
appointed scrutineers for the ballot, which was 
declared closed. 

The minutes of the fortieth Annua! General 
Meeting, held in Montreal, were taken as read. 

Report op Council. 

During the past year the Council has held 12 
Ordinary Meetings, and the following Committee 
Aleetings have been held : — Finance 4 ; Publications 
25; and General Purposes 8. 

The number of members on th© Register at 
July 4, 1922, was 5270, as compared with 5654 
last year. 

Since th© last Annual Meeting 260 members have 
been elected, 22 former members have ^en restor^ 
to membership, and the losses have been 666. 

The Council regrets to record the deaths of 37 
members (of whom 10 were original members). — 
J. R. Appleyard, H. J. Barnes, Dr. Chas. Basker- 
ville, E. J. Bevan, Dr. J. F. Bottomley, T. Lynton 
Briggs, Wm. O. Carnell, John V. Casey, W. B. 
Cogswell, Georg© H. Coy, W. S. Curphey, Fred 
P. Dewey, T. W. Dukes. Charles Estcourt, F. L. 
Gallup, \V. B. Giles, Gustav© Gillman, George 
Golding, W. Gowland, E. W. T. Jonee, W. Arthur 
Kershaw, Dr. E. J. Lederle, James Lyle, John S. 
Macarthur, Dr. Andrew McWilliam. E. Kennard 
Mitting, Dr. F. W. Passmore, Artnur F. Price, 
A. E. Sadler, Irwin J. Smith, John "W. Smith, J. 
Spiller, Frederick C. Weld, R. Lloyd Whiteley, 
Frank Wilson, Louie S. Winsloe, John W. R. 
Youll. 

Mr. John Spiller was an Honorary Life Member 
of tlie Society. 

Sir 'William J. Pope. F.R.S., was appointed 
Chairman of the Council during Prof. Ruttan’s 
year of ofRce as President. 

Professor R. F. Ruttan retires from the office of 
President of the Society at the close of th© Annual 
General Meeting, and the Council has nominated 
Dr. E. Frankland Armstrong, F.R.S., of Warring- 
ton, as his successor in oflRoe. 

Mr. E. V. Evaus and Prof. Henry Louis have 
been re-elected Hon. Treasurer and Hon. Foreign 
Secretary respectively. 

Professor Ruttan has been nominated a Vice- 
President and to th© other vacancies caused by tha 
retirement of four Vice-Presidents Dr. H. Levin- 
stein, Prof. G. T. Morgan, F.R.S., and Mr. S. J. 
Pentecost have "been nominated. 

Tlie Council accepted with deep regret the resig- 
nation, owing to illness, of Dr. C. A. Kean© as an 
Ordinary Member of Council, and chairman of the 
Publications Committee. 

Three ordinary members retire from tKe Council, 
and to fill the vacancies thus created, and '^at 
caused by the resignation of Dr. Keane, six nomina- 
tions have been received. A ballot will therefore 
be taken. 
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Mr. W. T. H. 'Williamson has been appointed 
Hon. Secretary and Treasurer of the Edinburgh 
Section in place of Br. Lauder resigned. 

The following Chairmen of Local Sections retire : 
Mr. S._R. Church (American), Dr. H. W. Browne- 
don (Birmingham), Mr. Noble W. Pirrie (Canadian 
Pacific), Mr. J, H. Young (Glasgow), Mr. H. W. 
Matheson (Montreal), Dr. J. H. Paterson (New- 
castle), Mr. J. H. Dunford (Nottingham), and Mr. 
S, H. Davies (Yorkshire). The following nave been 
elected to succeed them respectively: — Professor 
R, H. McKee, Dr. E. B. Maxted, Professor B. H. 
Archibald, Mr. "W. E. Moodie, Dr. A. R. M. 
MacLean, Mr. A. Trobridge, Mr. S. H. Burford, 
and Dr. L. L. Lloyd. 

The following Honorary Secretaries of Local 
Sections retire: — Mr. F. R. O’Shaughnessy (Birm- 
ingham), and Mr. W. P- Dickson (Montreal). The 
following have been elected to succeed them respec- 
tively : — Mr. George King and Mr. W.B. Woodland. 

The Council desires to express its cordial thanks 
to the retiring officers for their services to the 
Society. 

The Council has approved proposals from the 
Edinburgh and Nottingham Sections to admit 
** Associates ’’ to meetings of the Sections at a 
nominal annual subscription, on the same con- 
ditions as were laid down in the case of the Glasgow 
Section (see Report of Council 1921). 

A new Section of the Society has been formed for 
South Wales with headquarters at Cardiff. Mset- 
in^ will be held alternately at Swansea and Cardiff 
and it is hoped that a considerable accession of 
new members to the Society will result. The area 
covered by the new Section has hitherto formed 
part of the Bristol and South Wales Section, which 
in future will be known as the Bristol Section. 

Reference was made in the last Report of Council 
to a tentative proposal which had been submitted to 
the Council for the formation of another Subject 
Group. This matter is still under dUcussion. 

The Annual Meeting of the Society for 1921, 
which was held in Montreal^ was followed hy visits 
to the Sections at Shawinigan Falls, Ottawa, 
Toronto and New York, as well as to other places 
of interest in Canada and the State of New York. 
A full account of the trip and the various functions 
will be found in the Journal. 

The experiment which was made in October of 
holding a Dinner of the Society in London was most 
successful, and it is proposed to hold a similar 
function in London each year that the Annual 
Meeting takes place in the Provinces or in one of 
the Overseas Sections. 

With regard to the proposal of the Chemical 
Society that papers intended for its Transactions 
might be read at provincial Sections of the Society 
of Chemical Industry, and that Fellows of the 
Chemical Society resident in the locality be invited 
to snch meetings, the Committees of the Sections 
have now expressed their cordial approval of the 
scheme, and a working arrangement has been 
entered into between the two Socictiee for the 
purpose of giving effect to it. 

The audited Balance Sheet and Statement of 
income and Expenditure for the year ending 
December 31, 1921, which have already appeared in 
the Journal for June 30, will be laid before the 
Annual ^neral Meeting. 

The audited accounts of the Messel Fund have 
also appeared in the Journal for June 30 and will 
be laia before the Annual General Meeting. 

The whole of the income from this Fund has been 
invested — ^partly in 5% War Loan and partly in 
31% Conreraion Loan, and there is a small balance 
on deposit account with the Society's Bankers. 

Dr. H. E. Armstrong, F.R.8., is to deliver the 
first MmnjjhiUTrmnrinl Lecture in Glasgow on July 4 
on the occasion of the Annual Meeting of the 
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Society, and the first award of the Messel Med i 
will be made to him on that occasion. 

The Council decided not to re-elect the lar» 
number of Committees which have been in existen? 
for the past three years, but has continued ih^ 
Publications Committee and the General Purposp! 
Committee. The membership of these Committed 
is given in the Journal, 1922, page fin. ^ 

Mr. E. V. Evans has been elected chairman of 
the Publications Committee, until the end of the 
Annual Meeting, 1922, in sucoeesion to Dr. C. A 
Keane resigned. Dr. W. R. Ormandy resigned hii 
membership of the Committee. 

Tbe Journal for 1921 contained 1698 pageg of 
text (Review 480, Transactions 310, Al^tracts 908) 
compared with 1636 pages in 1920. Advertisp. 
ments ; — 1160 pages in 1921, 1246 in 1920. 

Volume VI. of the Society’s Annual Reports c>f 
the Progress of Applied Chemistry has been 
published this year. 

The Council approved the establishment of a 
General Council to look after the interests of the 
Society as a whole in Canada and to deal with 
questions which may arise with regard to Federal 
and Provincial Legislation. The names of the 
members of this Committee are given in the 
Journal, 1922, page 94 b. 

A second joint meeting of the Society and of the 
Institution of Mechanical Engineers was held on 
January 6. 1922, when a paper was read by Mr. 
G. M. Gill, Chief Engineer of the South Metro 
politan Gas Co. (see Journal, 1922, p. 5 b). 

The new scheme for the Latham Research Fellow, 
ship, proposed by Mr. C. F. Cross, F.R.8., aad 
approved by tbe Council, is now in Deration. Full 
particular will be found in the Journal, 1921, 
page 384 b. 

The Council has renewed for 1922 its donation 
towards the expenses incurred in connexion with 
the extension scheme of the Chemical Society’s 
Library. 

In response to tbe application which the Connell 
made to .the Government through the Conjoint 
Board of Scientific Societies for financial assistance 
in defraying the cost of a Collective Index to tha 
Journal for the years 1906 to 1920 the Chancellor 
of the Exchequer regretted that in view of tha 
paramount importance of reducing public expen- 
diture he is unable to contemplate any increase of 
existing grants. The Committee of the Conjoinl 
Board considered that in. the circumstances it would 
be uselees to press the matter further, and the 
Council concurred in this view. 

A list of the Society’s representatives on outside 
bodies is given in the Journal, 1922. page 5 r, 
Owing to the resignation of Dr. C. A. Keane, Mr- 
W. J. V, Woolcock, M.P., has been elected to the 
Federal Council for Pure and Applied Chemistrv 
and Mr. Julian L. Baker to the Conjoint Board oi 
Scientific Societies. 

Mr. Julian L. Bsker and Mr. F. H. Carr^^r 
appointed representatives upon a Standing tooi- 
mittee to be set up by the National 
Laboratory to deal with the standardisation 
scientific glassware and kindred problems. . 

The President of the Society was invited to jo 
the General Committee of the British broP 


Exhibition, 1924. 

Mr. E. Evans and Mr. B. H. Clayton repre 


wliicb 

rweived by Sir Alfred Mond, tc 


sented the Society on a dep\^ation of 


Health, on March 20, to urge the of 

take immediate steps to deal with the eu i 
Smoke Abatement. ^ . -Rritisit 

The Council of the Association ot 
Chemical Manufacturers has expressed its ^ 
ness to co-operate with the Council or gjjcii 
in a scheme of chemical propaganda in c' 
with the British Empire Exhibition, 19-*4. 
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J. H. Young moved th« adoption of the 

E. Gbant Hoopbk, in seconding, said that he 
sure they would idl wish to welcome their Presi- 
dent from Canada- They might congratulate them- 
Liyes that the report of the Council represented, 
n the whole, distinct progress — not, he was sorry to 
'Lv in the m&tter of members, because they had to 
Ument a slight diminution in tnc number ; but there 
had been an increase in the number of Sections, and 
he thought they might reasonably look forward to 
increase in the membership as a result. The 
menibers owed a great debt of gratitude to the 
Council for the work it had done during the past 
rear and of which the report so eloquently spoke. 

^ The report was unanimously adopted. 

Hon. TnBASUBEn’s Rsfo&t. 

The Hon. Treasurer, Mr. E. V. Evans, said that 
he was pleased to be able to report that the balanoe- 
aheet for 1921 showed that the Society’s financial 
position had continued to improve, and it might 
be truly claimed that there was an excess of income 
over expenditure of £3747 11s. In addition to that 
the Society’s stocks had appreciated in value: 
whereas the depreciation from cost price reported 
last year had been 36*5%, this had been reduced to 
29'8% in December last; this difference represented 
an increase in the valuation of the stocks to the 
extent of £1214 IBs. That was a very satisfactory 
state of affairs, but he asked the members not to 
become too optimistic from this general survey. 
The income of the Society was not a stabilised one, 
and examination of the balance sheet would show 
the important contribution made last year by the 
Advertising Department to the revenue of the 
Society. In fact, whereas the expenses of the 
Society (which related mainly to the costs of pro- 
ducing the Journal and to Sectional expenses) 
amounted to approximately £5 7s. per member, this 
figure was reduced to £2 16s. as the result of the 
revenue received from Advertisements. These 
figures illustrated the important part played by the 
Advertising Department, and he was sorry to have 
to report that owing to the slump in trade, which 
appeared to have been accentuate in the case of 
the chemical trade, it was not now so easy to 
secure adverti.sements as had been the case last 
year. This would without doubt affect adversely 
the finances of the current year, and it was for 
that reason that it was necessary to curb undue 
optimism. 

Since the last Annual Meeting the Council had 
given considerable attention to certain ideas and 
schemes which had been formulated with a view 
of extending the activities of the Society and of 
increasing its usefulness to members. Although 
expenditure had been increased in certain direc- 
tions, none of these schemes had yet been put into 
operation owing to the fact that the Council had 
strictly adhered to its decision to re-establish the 
hnancial position of tho Society before incurring 
mrther responsibilities. It was owing to the con- 
hfiuance or the trade slump that the Council had 
to continue in a state of strict economy, its main 
obj^t being to strive to attain a sound financial 
baking in order that the activities of the Society 
flight be extended beyond those of to-day. 

In regard to the Meesel Fund, it would be seen 
tbU not only had this been kept intact during the 
year, but all dividends had been re-invested. 
■L® ’initial expenditure involved in the creation of 
? ^®ssel Medal represented the first outlay under 
2'® and he felt confident that the members 

tnt ^ Society would be in full accord with the steps 
V the Council to perpetuate the memory 
Or. Meesel. 

Cfi? he expressed his indebtedness to the 

oncil foi the detailed consideration and advice 


that they had given in matters relating to the 
finance of the Society. 

Dn. Strfhen Miau<, moving the adoption of the 
accounts, said the satisfactory position that had 
been reported was in no small measure due to the 
great care and trouble and immense amount of time 
which the Hon. Treasurer had devoted to the well- 
being of the Society. He had watched over the 
expenditure in a meet exemplary manner. 

Mb. P. H. Cabr seconded the motion and 
supported all that Dr. Miall had said with regard to 
the work of tho Hon. Treasurer. Two years ago, 
the duty of taking on the treasurership of the 
Society had been by no means an easy task. Mr. 
Evans, however, had accepted that task and had 
carried it out in a remarkably successful manner, 
and his work had been a really great achievement 
during two such troublous years as those which had 
just passed. 

The financial statement was then adopted. 

Pbesident’s Addbsbs. 

Thb Pbbsidbnt then delivered his address, as 
follows : — 

By selecting a Canadian chemist as your Presi- 
dent for this year, you have conferred upon Canada 
the highest honour in your gift. On behalf, then, 
of the Canadian Sections of the Society and myself, 

I wish to express my deep appreciation of this 
recognition. 

Tho year 1921 was recognised in Canada as 
a mc«t inconvenient one for the British chemists to 
hold an annual meeting across the Atlantic, as it 
was a period of great anxiety to all interested in 
chemical industry. Difficulties in connexion with 
conditions of foreign trade, labour and transporta- 
tion were calling for the closest attention, and new 
legislation of vital interest to the chemical indus- 
tries was pending or being applied. We appreciated, 
therefore, all the more the sacrifices made in the 
interests of chemistry by those who did us the 
honour of accepting our invitation to bold the 
Annual Meeting of the Society in Canada in that 
year. 

Members of the Society in the British Isles, not 
in intimate touch with conditions in America, can 
scarcely understand how far-reaching was the influ- 
ence of that meeting in Montreal and the congress 
of chemists in New York to which it gave rise. It 
has not only greatly strengthened the Society itself, 
but it has done a greater service by stimulating 
public interest in the science of chemistry and its 
applications throughout Canada and tho United 
States. The Society fully realised its objective by 
bringing into closer relations with one another the 
far-flung Sections of the North American continent. 
At this meeting was organised the Canadian 
Executive Committee, composed of the Chairman of 
the various Canadian Sections, which will act as a 
medium of communication with the parent Society 
and organise annual meetings of all the Sections in 
the Dominion. The first of these “ all-Oanada ” 
meetings was held recently in Ottawa, and was 
attended by more than one hundred chemists. It 
was felt that some such nucleus, around which to 
crystallise and develop, was necessary for Sections 
extending over a distance of more than three thou- 
sand miles. 

The Annual fleeting of the Society in Montreal 
also served as a means of recognising and promoting 
the interest shown by tho Canadian Sections in the 
parent Society, and, by bringing the offioera and 
members of the Canadian Sections into personal 
relations with the executive of the Society, went 
far towards harmonising and unifying the aims and 
ideals of the new and scattered Canadian Sections 
with those of the older ones in England and Scot- 
land. This meeting further served to accentuate 
the imperial character of the Society : to bring 
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home to cd^emists boUi in En^nd and Canada the 
fact that this great Society n^ for its object the 
advancetnent chemistry and ite application to 
industries beyond the confines of the British Isles. ' 

It is to be hoped that as a result of this overseas 
meeting not only, with the revival of industry, will 
the number of Sections in Canada be increas^ and 
each Section strengthened, but that in the near 
future Sections will be established wherever centres 
of industry exist throughout the whole Empire. 

Incidentally, the voyage to Canada of the repre- 
sentatives of the Society played an important part 
in the great movement in progress last year 
for consolidating and strengthening the various 
interests of the British Commonwealth. During the 
year a congress of Premiers and other representa- 
tives of the Dominion was held in London; uni- 
versity and public school teachers from almost every 
part of the Empire met in Canada during July ; and 
at the same time a congress of the Universities of 
the Empire was hold in the several great universi- 
ties of England and Scotland. This desire for unity 
and co-operation among the countries in the British 
Empire is that which makes it a real and substantial 
League of Nations. 

The large and representative Congress of Chemists 
held in New York was the direct outcome of the visit 
of the Society to Canada. British and Canadian 
members of the Society were the guests of our 
American Section, who arranged for a meeting of 
the American Chemical Society during the same 
week. This Congress, following the Canadian meet- 
ing, directed public attention to the international 
character of the Society. No scientific meeting in 
America has received wider publicity or created 
greater interest among the chemists, in the in- 
dustries, and among the people at large. Our 
common interest in cnemical science and the oppor- 
tunities of informal meetings between ourselves and 
the chemists of the United States undoubtedly 
served to add another bond to those of a common 
national origin and a common language to link 
England more closely with the Anglc^axons of the 
American continent. 

It will then be seen that, although you accepted 
our invitation to cross the Atlantic for your Annual 
Meeting last year at considerable inconvenience to 
yourselves, the Council was fully justified in the 
course it took. The results, in enhancing the 
prestige of the Society, in consolidating its mem- 
bership, and in creating a new interest in chemistry 
among those in America who should make use of its 
applications, will prove no small satisfaction to the 
executive of our Society. 

I have ventured to select as the chief topic of my 
address some aspects of the war-worn subject of 
scientific and industrial research. It must not he 
forgotten that the most obvious of truths are those 
which require the most frequently to be recalled. 
They are so obvious that they cease to attract 
attention. It is to be hoped, therefore, that the 
active propaganda carried on some years ago to 
arouse the general public to a realisation of the 
national importance of science and scientific educa- 
tion will not he allowed to fade into a painless death. 

I propose to discuM the present general trend of 
the development of scientific and industrial research, 
to refer to international organisation of ecience, to 
trace in outline the post-war efforts of the overseas 
Dominions to apply scientific methods to their 
industrial and economic problems, and, upon 

our ^periencee of the last five years, to draw some 
tentative conclusions regarding the relation of the 
State to this vital problem. 

We are living in the age of a ^ond renaissance, 
one which will leave an impression on the civilised 
world as indelible as that left by the great revival 
of literature and art in the fift^nth and sixteenth 
centurieSr^^t is a renaissance in which the atten- 
tion of the civilised world is concentrated upon 


science, its outstanding achievements and its do® 
to enhance our intellectual pleasure and 
material welfare. 

At the close of the war the world was rinir' 
with appreciation of what science had achiev«§*°^ 
the great struggle. How best to develon thk . 


power and use its forces in times rf 
an internatinnal. iaa waII sat a , 


an international, as well as a national, probleTA™ 
the first magnitude. So profoundly was the 
impressed by the efficiency of co-operation 
organisation in the conduct of the war, that ext ^ 
ordinary emphasis was laid on these’ as ffuiri;?' 
principles in all activities of national life ^ 

The general recognition of the value of co-oupro 
tion may he truthfully described as the best posit^i 
product of the great war. Its impression on 
organisation of science has been a permanent oJ 
It has also penetrated and influenced the politiral 
industrial, and scientific activities of all the allio^ 
nations. It has given birth to what has been callS 
‘ Internationalism,” the moving spring of whS 
IS the idea of a world-wide community of the human 
race and a desire for its realisation. This has taken 
definite form in the League of Nations— an effort at 
world-wide political and national co-operation— a 
unification of the whole human race into a sinsk 
organised group or community. This high ideafof 
the internationalist may be difficult of realisation 
as^ it comes into almost fatal collision with the 
principle of nationality, of patriotism, everywhere 
active and powerful. 

Among the international movements resulting 
from this appreciation, the beginning of an 
attempt to organise the world of science is of con- 
spicuous interest. This has taken the form of an 
International Research Council established in 1919 
at Brussels. The second meeting of this organisa^ 
tion, which embodies the concept of international 
co-operation in science, has been called for the end 
of this month in Brussels. 

This International Research Council is composed 
of delegates nominated by the representative coun- 
cils and scientific national academies of the Allies 
and of the neutral nations. It has definite^ 
refused to admit the nationalities which form^ 
central Powers during the war. Affiliated with this 
Council arc a number of unions representing all 
branches of science, among which the International 
Union of Pure and Applied Chemistry is one of the 
most active, influential, and thoroughly organised. 
The constitution of the Council is drafted so care- 
fully that there is no clashing of interests or in- 
fringements on the rights of the older international 
societies existing before the war. The Council, 
with Dr. Schuster of London as its Honorary Secre- 
tary, has been launched with the active sympathy 
and loyalty of nearly all the national scientific 
associations among the allies and neutral nations, 
ft is obviously the beginning of a human enterprise 
much vaster than is indicated by its present form. 
It has been carried to its present stage of develop 
ment by tho momentum imparted to scientific iu- 
vesti^ation by the activities of the war, but it is ss 
yet little more than a nucleus around which may 
gather the scientific organisations of the neutral 
and allied countries with their various unions; It 
has great possibilities in future years. , 

The ultimate goal at which the Council seems t 
aim would make it a veritable parliament o 
science composed of delegates from all countries ^ 
of affiliated unions. It would become the 
image of the science of the world. At its 
sessions would he enacted legislation governing ^ 
formation of new unions of scientists, as 
plans for the inter-relation and ^pions 


ternational unions already an existence, 
in turn, meeting at more frequent intervals, ^ 
he made up or representatives of 
of special sciences from every country of tne j 
iscd world. They would thus servo to develop 
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. .^rrratd for international pnrpoaes investigations 
^flrr^ out in different parts of the world, as well 
to stimulate research and provide for scientific 
^scuBsion and publication, behind these Inter* 
ational Unions stand, in every nation, the 
National Research Councils, National Departments 
r Advisory Councils of Research, whose activities 
are devoted to the national development of science 
and its applications. These National Councils in 
tiirn have as subsidiary organisations the various 
scientific societies, such as physical, astronomical, 
and chemical societies, the scientific departments of 
the universities, of the government and research 
institutes. A world-wide scientific effort would 
become organised, of which oo-operation would be 
tbe nervous system carrying afferent and efferent 
in all directions from the centre to the 


^Such a world-wide organisation of pure science is 
a type of internationalism strictly democratic and 
free from the semblance of super-national authority, 
which is one of tbe sources of danger in the League 
of Nations. It is a type of community inter^t 
which seems especially adapted to world-wide de- 
velopment, and if so developed should bring us 
nearer to the unification of mankind than any form 
of internationalism hitherto suggested. In pure ■ 
science, communism is a natural law; race, religion, 
nationality should count for nothing. Tne under- ; 
lying principle here is the universalism of science 
and the catholicity of truth. The plan merits i 
hearty recognition among the nations, it is full of j 
possifiilitiea. ^ ^ j 

The successful development of science in each j 
ation taking part in this international movement 
es at the very foundation of the edifice designed 
f the International Research Council. As ob- 
irved by Sir Ronald Ross, it should be regarded as 
duty 6y every country to participate in the dis- 
jveries of the laws of nature, and thus to enhance 
le powers of man and widen the range of his vision, 
his is a national duty to humanity and should be 
dequately supported by national endowment. 
The cultivation of pure science yields results which 
re more lasting than the Pyramids, of world-wide 
ecessity and which increase in value with every 
eneration of workers.” 

While we should regard the support and develop- 
lent of fundamental science as a national obliga- 
ion to the civilised world, it is also of supreme 
uportance to the individual nation, in order that 
a findings may bo utilised to create national 
ealth through the development of its natural 
esources and increasing the efficiency of its 
ndustries. 

When the war was giving us such a convincing 
emonstration of the dependence of modern nations 
(pon scientific achievement, the nations of the 
iinpire were looking forward to post-war reorgan i- 
aticn through the scientific method of scientific 
fganisation. 

The prompt establishment by Great Britain of an 
Advisory Council for industrial and scientific re- 
0arch under a committee of the Privy Council in 
p5, and its subsequent organisation as a separate 
tate Department of ^ientific and Industrial Re- 
®arch, furnished a model of organisation which the 
>tiier portions of the Empire quickly utilised. It 
not only an early recognition of the fact that 
development of national resources in time of 
IS dependent upon scientific methods and re- 
*^fch, but it also indicated the path to be followed 
J organising the industries of the nation to meet 
conditions. 

the raany useful activities of this Department, 
Djost outstanding is its co-operation with tbe 


of the country in the foundation and 
~^“«nce of approved associations for research, 
^nich the Government placed one million pounds 


at its disposal. These associations, now twenty- 
nine in number, have encountered criticism and 
possibly are not perfect in detail, but their influence 
has been felt throughout the English-speaking 
world. The general acceptance by manufacturers 
of this principle of industrial unions indicates that 
the policy of industrial secrecy, which has so greatly 
hampered the application of science to industry, is ' 
now almost obsolete. Manufacturers of Great 
Britain by their action demonstrated their belief in 
tbe statement that for most industries tbe closed 
door shuts out more than it shuts in.” 

This pooling of the expenses and proceeds of 
scientific research may to some have an objectionable 
Teutonic flavour, but its effect is to transform 
isolated crafts into highly developed industries, 
eliminate needless duplication of effort, and, what 
is of the highest importance, it has prevented at 
the present critical period incalculable loss through 
arrested ^velopment. This courageous and original 
method of organising and developing research has 
spread to Canada and the United States and has 
there helped to eliminate unnecessary trade secrecy 
and promote co-operation in technical and scientific 
investigation. 

The plan in its present form is not easily adapted 
to conditions in the overseas Dominions, where it 
will take time and a great controlling motive to 
bring into effective co-operation the large number of 
scattered, isolated, and sometimes conflicting 
industries. The absence of available laboratories 
and tbe consequent necessity of constructing labora- 
tory buildings for each association have also bad a 
strong deterring influence. It is, however, as 
generally recognised overseas as it is here, that co- 
operation and organisation are the most efficient 
means of capitalising science— of making it com- 
mercially useful. 

This general conclusion was reached as each of tbe 
large units of the Empire recognised that the 
creation of new industries and increaBed production 
were required to restore material prosperity and to 
meet its enormous national debt. It is interesting 
to note, however, the lines along which the oyers^s 
Dominions have been working to develop scientific 
meth^ and research. All followed the lead of 
England in 1916 by establishing something 
analogous to a scientific advisory l&?dy for the 
Government. 

In Australia an Advisory Council of Science and 
Industry was called into existence by the Prim© 
Minister, the Right Honourable W. H. Hughes. 
This was considered to be a preliminary step 
towards the centralisation of scientific work in that 
country. The work of the Advisory Council covers 
similar ground to that investigated by the Advisory 
Councils of the other Dominions. The same order 
of procedure is to be found in each of the Do- 
minions; first, a census was made of the problems 
of special importance to the Dominion; then a 
census of the industrial activities of all the labora- 
tories for scientific research, their personnel and the 
character of the work in progress. The result of 
this preliminary work w’as to disclose a_ great shor^ 
age everywhere in the supply of trained investi- 
gators necessary to carry on the researches. 

To remedy this an investigation was mad© of th© 
training afforded by the universities and technical 
institutes, with a view to increasing th© future 
supply of scientific investigators. Students w^e 
encouraged to enter a course of research by the 
establishment of Fellowships. Those who had 
demonstrated capacity for investigation were 
granted assistance for researches in contemplation 
or partially completed. Not only were thes© re- 
searches encouraged in this way, but th© attempt 
was almost invariably to bring about co-ordination 
of researches already in progress, as well as stimu- 
late the initiation of new ones. This slag© in th© 
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development of research work in Australia was eom- 
pleted by the end of 1918, and we find India, New 
Zealand, South Africa, and Canada had deyelopea 
efficient schemes for Fellowship and assisted re- 
searches by the end of 1918. , 

Australia met with the same experience as did 
the other Uominions when attempting to utilise 
existing laboratoriea, scattered in the univereities 
and Government departments, for the purpose of 
carrying out the work of the Institute. The ex- 
perience oi a year or two convinced the Council that 
it was impracticable for its research work to w 
carried out efficiently and economically solely m 
existing laboratories. They found that Govern- 
ment laboratories were manned and equipped for 
work of a routine nature, la^ratories in works 
were small and inefficiently equipped both as to men 
and facilities, while the staffs in university labora- 
tories were too fully occupied with instructional and 
executive duties to give the prolonged att^tion 
necessary for the successful and speedy solution of 
industrial and scientific problems. None of these 
classes of laboratories were equipped for conducting 
large-scale experiments of semi-commercial magni- 
tude, hence, in Australia, the Council submitt^ 
resolutions to the effect that the immediate estab- 
lishment of a permanent research institute was a 
matter of urgency, as the financial and executive 
powers of the temporary organisation were wholly 
inadequate for the purposes in view. This Insti- 
tute was planned to work in co-operation between 
the Commonwealth and the six State Governments. 
St^pfi have also been taken with a view to evolve a 
suitable scheme for the establishment of industrial 
research associations among the industries then^ 
selves, similar to those in existence in the united 
Kingdom. _ , , 

The establishment of a Bureau of Information 
and a technical and scientific library in connexion 
with the Institute is also decided upon. This met 
with the general approval of the Government. 

The hopes of bringing a^ut efficient organisation 
and co-operation of scientific work in Australia are 
centred around a National Institute of Science and 

Industry. . e « au 

Scientific development in the Union of boutn 
Africa took its origin in a Board called the 
Industries Advisory Board, establieh^ by Act of 
Parliament also in the year 1916. This Board, con- 
sisting of eleven representative chiefly of commerce 
and industry, had to deal with statistics of pro- 
duction and make recommendations regarding scien- 
tific and industrial research, factory legislation, 
encouragement of industries, development and 
utilisation of natural resources. At about the same 
time the various scientific societies in the Union 
formed a committee for industrial research with 
an executive head, and a committee, styled 
the Scientific and Technical Committee of the 
Board, was then appointed by the Govern- 
ment, This committee had to deal with aU 
scientific or technical questions and with research 
work referred to it by the Government or t^ 
Industries Advisory Board. The original Board 
and the scientific and technical committee were 
later ama^amated under the title of ** Adviso^ 
Board of fidustry and Science,” which has strongly 
recommended the establishment of a central 
search Institute for the whole Union of ^uth 
Africa. In the meantime it has established a State 
liifljoratoTy in connexion with Dniversity Collep, 
Johannesburg, for the study and development of a 
ceramic industry in the Transvaal. “ In taking this 
step," its report states, “ the Board desires to make 
it clear that the establishment of the ceramic labora- 
toty or other laltoratories of a similar character in 
connexion with existing scientific institutions, while 
affording ^ ready and very economic means of 
nrosecutiilK industrial research, must not bo re- 


garded as in any degree Mejudioing the eventual 
est&bliBhmcnt of a central Bcsoarch Institute.’’ 

Unlike the oUier Dominions, action was taken in 
New Zealand by the Government through the inku. 
ence of a learned society, the New Zealand Inati. 
tute. The Institute, like the British Science Guild 
in England, has for years pleaded with the Nev 
Zealand Government for some definite policy in aid 
of research. 

In June, 1917, the Government endeavoured to 
find a scheme for providing a proper system of scicn. 
tific investigation for the Dominion. With the 
assistance of the New Zealand ^Institute, a com. 
mittee, representing the industries and the scien. 
tific men of the Government and University, 
submitted a carefully studied plan of organisation 
for co-ordinating scientific and industrial research. 
This scheme, involving a cost of £20,000 per annum 
for five years, has not yet been submitted to Parlia. 
ment by the Cabinet, and it seems very unlikely 
that it will be revived even in a modified form. 

New Zealand is essentially an agricultural 
country, not a wealthy one, and spends hall 
a million pounds annually on national defence, 
hence the Government naturally felt that the 
addition of £20,000 to the annual sum required to 
meet their heavy war debt was not justifiable. It 
wae also found that the University was understaffed 
and that the graduates were not well trained 
in science. Men trained for scientific research could 
not he found in the country. There is, however, a 
privately endowed institute called “ The Cawthron 
Institute for Scientific Research,” which at present 
practically confines itself to agriculture and fruit 
growing. 

The Indian Industrial Commission, appointed by 
the Government of India in May, 1916, which sat 
from 1916 to 1918 under the chairmanship of Sir 
Thomas. HoUand, made a most thorough study of 
the industrial conditions in the whole of the Indian 
Empire. The results were embodied in an able 
report issued in 1918. The constructive proposals 
made by the Commission were (1) that Government 
must play an active part in the industrial develop- 
ment of the country with the aim of making India 
more self-contained in respect of men and material, 
and (2) that it is impossible for Government to 
undertake that part unless provided with adequate 
administration equipment and forearmed mtn 
reliable scientific and technical advice. 

The Government hhd resigned itself for so 
many years to the tradition of “ laissez faire m 
industrial matters, that when in 1 

attempted to play a more active P'”'*’ 
were rendered futile by the absence of scientbc 
and technical advice to assist it in A of 

value of industrial propositions and by the lacs 
any suitable agency to carry out /,e. 

poLls. To remedy the first of the^ ^ 

organisation of the existing scientific services 

^I^February, 1921, an Imperial 
Industries was constituted on ® Acd i" 

and again Sir Thoraaa Holland was pi 

Imperial Department of I"” 

nndertaken under its direct Min- 

portant projects, via., an Impe^l Seh 
fng ond^^Geology; a Central anJ 

Institute; and an Imperial Tanning Inst 
Demonstration Leather Factory. Pr 8 
case of each of these three schemes has 
pered, owing partly to financial " of the 

partly to political “Preat- , Services »j 
All-Indian Industrial and Chemical 
further complicated by the recent 
changes in the Indian Covernroent. , ,,,tmei;?* 

At a conference of the Indian 
held last year much opposition to an 
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rhemical Service appeared from the local Govern- 
ents through distrust of departmentalism and 
?oubt of the necessity of adding another specialised 
Tndian service to the large number now in exist- 
No decision was reached and the question 
tas postponed for a year, with the prospect of a 
^mproinise satisfactory to the provinces and with 
certain amount of regard to eflficicncy of the 
Lrrice in India as a whole. 

It is obvious that conditions in India are funda- 
meotally different from those found in the self- 
ffoverning Dominions, such as Australia and 
Canada. The development of scientific and indus- 
trial research by the State must be linked up 
^ith the Indian Civil Service and be largely 
bureaucratic. Support from the Indian people 
ggems unlikely until the intelligentsia of the 
native races with their great wealth lose their 
nrejudice against all forms of business. 

^ In Canada our original organisation was modelled 
more closely on that of Great Britain than perhaps 
in any of the other dominions. A subcommittee 
of the Privy Council was constituted in June, 1916, 
and later an Honorary Advisory Council for Scien- 
ific and Industrial Research, This Council was 
omposed of eleven representatives of the scien- 
ce, technical, and industrial interests of Canada. 

administrative chairman was selected from 
mong its members who gave his whole time to 
he work and received a salary of £2000 per 
anura. The work of the other ten members was 


lurely honorary. 

It is noteworthy that at this critical period of 
lur history every Government in the Empire had 
t its command the disinterested and gratuitous 
diricea of men whoso training and experience 
[aalifed them to act as advisors along scientific, 
echnical and industrial lines. 

The Council made a careful survey of the re- 
earehes carried on in Canada; it eucceesfolly 
lirected attention to the value of scientific method 
md research, obtaining the support of public 
)pinion throughout the whole dominion; by means 
}f a system of fellowebips, it encouraged university 
l^aduaies of special ability to enter the field of 
research. This year the Ck>uncil are thus helping 
wer fifty of our most brilliant graduates to obtain 
training in research methods in the ^aduate 
scb^ls of Canadian and English universities. The 
majority of these graduates are chemists or 
^cmical engineers. 

The possibility of utilising existing laboratories 
m ihe Government departments and universities 
received careful consideration, but it was found 
k be enormously expensive, without the prospect 
of oompensating efficiency, and it was decided 
^assist the Government departments by advice and 
“y recommendations for special research grants. 
Substantial financial assistance was given to re- 
^rches both academic and industrial, on the 
*boIe with very satisfactory results. 

It was recognised that a permanent and really 
linking up of science with its application 
WDid only be effected by some central organisation 
^cb Would bring about an intimate co-operation 
^*^^n those who could set the industrial 
Probkma and those whose training and knowledge 
tM • their solution. A similar conclusion 

independently reached by all the self-govern- 
““minions. It was decided in 1917 upon the 
; “f establishing a Central Research Institute 
I w Qjxd industrial rceearch. As the 

i a nation-wide propaganda, the scheme was 

. muted to the Government, eupTOrted by all the 
.. Trade, ^nadian Clubs and scientific 

from the Atlantic to the Pacific. The 
voiced by the Canadian press was equally 
As this plan embodies the experience 
"i®ny countries and seems to be designed along 


the lines of the natural evolution of the problem, 

I shall refer to some details of ite organisation ana 
possible advantages. 

As finally developed and outlined in a Bill pre- 
sented before last year’s Parliament, a National 
Canadian Research Institute was practically unani- 
mously approved of by the Cabinet and passed the 
House of Commons without division, but, owing to 
an unexpected attack of economy on the part of the 
Senate, the Bill was not confirmed but was post- 
poned until next session. Notwithstanding the vote 
of the Senate, the Government gave a special 
grant of £20,000. 

The building which will house the Institute will 
be erected near Ottawa, the capital city of Canada, 
on a site large enough to give ample room for 
expansion, at an estimated cost of over £100,000. 
This first unit, with a power plant attached, is so 
designed as to permit of a flexible organisation to 
enable its activities to be adapted to the varying 
requirements of a rapidly growing country like 
Canada. It will he the Bureau of Standards for 
Canada, and in this respect its work will be similar 
to that of the Bureau of Standards at Washington 
or that of the National Physical Laboratory. The 
unification of standards will be carried on in 
association with the Canadian branch of the Inter- 
national Committee on Engineering Standards, 
now doing excellent work in Canada. Closely 
associated with its function as a Bureau of 
Standards, it will carry on fundamental research in 
chemistry, physics, and related fields, investigations 
in abstract science similar to those carried on in the 
scientific laboratories of the universities and by the 
same typo of workers. 

The activities of the Institute will include 
investigations in biochemistry and hacteriolo^, 
both fundamental and as applied to such industries 
as the fisheries, the canning, cellulose, and packing 
industries, as well as investigations undertaken on 
recommendation of the Research Council from 
time to time, to promote the utilisation of the 
natural resources and valuable waste materials of 
the country. 

The permanent staff will consist of a director and 
eight or ten highly qualified beads of departments, 
who will carry on independent research and form an 
advisory body for industrial specialists who may be 
eng^ed by the Research Council to promote the 
utilisation of the natural resources and neglected 
waete products of the country, or for those who may 
bo employed by industries to improve their techni- 
cal processes or manufactured products. The heads 
of departments will bo chemists, physicists, engi- 
neers, and other scientists who have already shown 
high capacity for investigation. They will be 
allowed trained assistants and all facilities and 
freedom to carry on abstract research, each aloi^ 
his own line. The importance of the individual in 
research is recognised. The director, in consulta- 
tion with the Research Council or a committee of 
the Council, will have the power of deciding on the 
technical processes and methods which require and 
would justify investigation, and the conditions 
under which they should be undertaken. 

We are establishing in Canada a number of asso- 
ciations for research in the industries, similar to 
those in England. These trade guilds for research, 
as we call them, will pay their own specialists, will 
be housed in the Institute, which will provide 
laboratory accommodation and facilities available in 
its building without rental, a charge being made 
only for power and materials at cost price. Several 
of these guil^ for research are now being organised. 
Under conditions to be determined in ea^ 
laboratories will be placed at the disposal of indi- 
vidual industrial firms for study of improvements 
in processes and products. Regulations regardii:^ 
the length of time the laboratories may be occupied, 
the right to secrecy regarding the work, ete., etc., 
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will be similar to those enforced in the Mellon 
Institute of Pittsburg, which has so effectively 
demonstrated to manufacturers in the United States 
the value of industrial research. 

The Canadian Research Institute will parallel the 
Mellon Institute, but with this difference, that 
instead of the institute being maintained by private 
endowment it will be endowed by the Government 
of the country. It is also a form of State endow- 
m^t similar to the industrial association for 
research, but more centralised, permanent, and 
better adapted to the requireraeuts of the Dominion 
of Canada. 

The Institute will not be under a department of 
the Government, and will, therefore, ^ free from 
political influence and party patronage. The 
director and the group of scientific and technical 
officers are appointed by the Research Council, who 
will prescribe tbeir remuneration and tenure of 
office, subject to the approval of the Governor in 
Council. The director will be given a very free hand 
in organising and directing the Institute, and will 
receive a salary commensurate with his responsi- 
bilities. The responsibility for the success or failure 
of this whole venture is, therefore, placed upon the 
shoulders of the Research Council and the director 
in charge. 

The organisation of the institute is based upon 
the following general principles : First, a recogni- 
tion of the cTaims of abstract science for permanent 
State endowment apart from universities ; secondly, 
the development equally in the institute of funda- 
mental and industrial research, thus bringing into 
constant and profitable contact men intereeted and 
skilled in academic or abstract science with those 
engaged in its application to industry; thirdly, the 
encouragement of special workers empio 3 ^ed by the 
industries to solve their specific problems in associa- 
tion with a permanent staff of highly-trained 
investigators. The last feature involves the endow- 
ment by the State of an organisation similar to the 
Mellon Institute. It is applicable particularly to 
conditions as they exist in Canada. 

What are the advantages of such a plan for 
developing research? The idea of Government 
endowment of abstract scientific research is not a 
new one in England. Sir David Brewster, seventy 
years ago, in a preeideniial address to the British 
Association, advocated the establishment of a State 
BuTeau of Research. The Science Commission of 
1870 reported that one of the most efficient methods 
by which the Government could farther research in 
this country was by the establishment of public 
laboratories for the pursuit of investigations in 
connexion with the varying and ever-multiplying 
departments of physics, chemistry, biology, and 
other branches of science. The view then taken, and 
not altogether unknown even at the present time, 
was that the more science was left to itself the 
better for it.” Mr. Gladstone, indeed, termed the 
intervention of the State as interference** with 
science, calculated to discourage individual 
exertion, and so obstruct discovery and progress. 

There is now a growing conviction throughout 
the Empire that the rapid advancement of abstract 
scientific knowledge, and the efficient applications of 
science, will not be the outcome of any State policy 
which leaves industrial research to be devmoped 
only in. works and fundamental research only in the 
universities. 

Department of Scientific and Industrial 
Research has obtained from the State a liberal 
support of its plan to develop industrial research 
among the great groups of industries. The value 
of this experiment in State aid to research has been 
established,, hut will this plan provide for the 
future? Wfil the associatious, after *Uie Government 
bonuses are withdrawn, continue research on those 
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problems which have no direct and immediat 
application to the industries but which are* f 
superlative value to the nation? 

Let us consider a little more closely the value of 
research in works and in universities to national 
progress. Scientific progress in industries is no W 
an expression of the spirit of research which ^ 
permeated the Empire than the scientific activitj/ 
of the Government and the univereities. The 
advances and improvements made in any commer 
ciaJ organisation add to the volume of knowledge 
and so, indirectly, to the wealth of the nation 
Further, it is generally recognised on both sides of 
the Atlantic that the permanent success of an 
industry, eepecially a chemical industry, depends 
upon its ability to command a sufficient supply of 
knowledge especially directed towards the improve- 
ment of its methods and products. 

Laboratories for routine testing in some form or 
other are equipped in all industries, exercising 
■analytical control over output and processes but 
the class of works research laboratories, which have 
done so much to introduce scientific methods, are 
those designed to lessen cost of production by im. 
proved processes and products. The success which 
foUow'ed their installation was highly appreciated 
because of the immediate returns through improved 
scientific control of operations. They have come to 
be recognised as permanent departments in tie 
industries but subject to control on purely business 
lines. A few quotations from a recent article by 
F. A. Wardenburgh, Assistant Chief Engineer of 
the Du Pont Company of America, frankly puts 
research in its place among the activities of au 
industry. ** Industrial research must justify iUelf 
in economies.’* Research chemists cannot be em- 
ployed if results do not show a profit.” “ The prime 
object of business is the making of money and, if 
research work is to maintain its proper placeinbusi- 
ness, it must be conducted so that it will more than 
pay its way.” His plan of directing research lays 
continual stress on the commercial outcome. At 
every angle the question is asked : ” Is the cost of 
this particular step justified by the results to be 
obtained from it?” The author admits there are 
many problems which should be studied but which 
are not receiving the attention they deserve be- 
cause they do not offer sufficient probability of 
making a satisfactory monetary return to justify 
the company proceeding with the work. Further, 
that there is a great deal of research work of high 
importance to the industry, but it is not done be- 
cause it is seldom that any one company cau 
justify conducting a scientific research with the 
hope that the result can be profitably applied in 
some indefinite way. This is a clear business state- 
ment of a firm spending over £40,000 per annum 
their various works laboratories. It cannot be 
expected that any firm will jeopardise its financial 
standing for the attainment of an academic ideal’ 

To obtain permanent and outstanding results n 

is now generally conceded that investigation mu?' 
be directed chiefly to the theories underlying tii 
operations of the industry; for example, it 
the study of chemistry in high vacua wnicn ' * 
directly led to the production of the tung» 
nitrogen lamp by the General Electric Company 
Schenectady. ..fa 

As Dr. Meee has pointed out, os 

research laboratoryj working on pure ^ndus* 

the fundamental sciences associated with the i 
try, is esentially cumulative. The 
nebulous and suggestive, later became detmi 
more and more available. The time factor 
type of research is a most serious 
way of its general introduction by 
organisations. He states, as the Ljal r^i 
experience in the organisation of 
search: “Most men acquainted with fund 
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industrial research work consider that five years 
is the earliest date at which any considerable 
results can be expected from a newly-establish^ 
research laboratory and that the development of 
really new material in considerable quantities, so 
that it will have an effect upon the industry as a 
whole, cannot be looked for in less than ten years’ 

consecutive work.” 

This type of industrial research could not be 
reriously considered hy individuals or firms from a 
business point of view. The industrialist as a rule 
works for the profits of to-day and not for the 
preservation of national wealth of the future. 

The relation of the scientific departments of the 
universities to the industries of the country is a 
very complex and much discussed problem. It is as 
varied in its aspects as are the types of universities 
and the varieties of industries. 

The value of the association of the university 
men engaged in abstract science with those 
interested in its application was so obvious during 
the war that, to develop and make permanent this 
relation in times of peace became the first problem 
before the national scientific organisations of the 
Empire. The attempts to obtain satisfactory co- 
operation between industries and universities since 
the war have proven a very qualified success; many 
schemes have been suggested and tried on the 
American continent as well as in the Empire, and, 
except in isolated oases, the universities have not 
proven of any great or permanent assistance to the 
manufacturer. Successful collaboration occurs 
when the problem is one quickly solved and which 
can be handed over to the factory in a completed 
form ready for commercial development. Such con- 
ditions are rare. Most industrial problems require 
continuity of study by the same int estigators and 
along the same line of research extending over a 
long period. Such conditions in university labor- 
atories are undesirable, rarely possible, and call 
tor special apparatus, often of a kind unsuitable to 
a nmversity building. It is further recognised in : 
factory praetioe that the inventor of a process or . 
substance should himself carry it through the semi- ■ 
commercial stage and be able, by his experience, to 
meet the new conditions and difficulties of large- i 
scale operations. 


The larger new universities and institutes of 
teehnolop- recognise the importance of the 
technical section in their departments of science to 
the manufacturer. The staff of the technical 
colleges are usually men of research ability, who at 
^ available in a consulting capacity and 

are able to attack problems of manufacturers which 
r 1 advantage be studied on a laboratory 

keeping in constant and intimate touch 
interests of the country, 
j “y ^ the universities of England, Canada. 
CBn+ ynited States are situated in industrial 
intimate relations with the 
tboi I®® of the place, and naturally identify 
Tbi** needs of these industries. 

the spot the subjects for research 

out fu ° frequently an opportunity of trying 
V ‘“eas in factory practice. Co-opera- 

the factory and the university 

to “ Itighly desirable and decidedly 

sitiM .L *'^® university. The nnirer- 

eostlv , ^®®*. that, in a sense, they hold their 

trust f““®®®tories and technical equipment in 
“areh***^ the community. Every successful re- 

ndvao industrial economic problems is an 
Part knowledge and should be regarded as a 
vij . the realisation of the ideals of a university, 
Tet* tk'*®* ■ ^ total of human knowdedge. 

“tiverSt ** essential function of the 


It has been stated that utilitarian motives, aris- 
^ from war experience and accentuated hy the 
present period of reconstme- 
dominate the scientific life of the 
,^“7®®tigations along fundamental 
lines suffered during the war, especiaUy in the 
universities from the transference of attLtion to 
iifg®P.f needs and the absence of a junior staff 
ivito c?paciy for research. Many university men 
with high ideals fear what is described as a grow- 
ing tendency to exaggerate the utilitarian motive 
in university investigation; as Dr Schuster 
expresi^s it; “Beating the utilitarian drum too 
loudly. 


Rc^areh in the abstract sciences and the study 
®f applications are, however, not incom- 

patible, and they can often be carried out in the 
same university with advantage to both. There is 
however, es^cially on the American continent, a 
danger of the essential university function being 
less developed than the subsidiary function. 

The universities should be chiefly the training 
ground for research men, where those set apart as 
research instructors should not he overburdened 
1 by Administrative work, and where ample time, 
remuneration, facilities, and assistants are avail- 
able for graduate schools of research and training 
I in the more abstract fields of science. 

The undergraduate, let us say in chemistry, is 
so fully occupied during his regular course in 
acquiring a knowledge of the essentials of his 
science that he cannot acquire originality in meet- 
ing new conditions or that independence of 
thought and intellectual dexterity which comes 
from the experience of being thrown on bis own 
; resources. University researches are speciallv 
designed for training these advanced students and 
junior members of the staff in those principles and 
habits of work which underlie all research, and 
: these are not usually of a type the results of which 
; can be directly carried into the industries. 

The high privilege of the universities is the 
preservation of real knowledge, not only to see that 
I such knowledge, once acquired, should not be lost, 
but also to extend its boundaries. 

Research and the development of initiative in 
scientific investigation among its graduate students 
distinguish the university from the mere college. 
Capacity for research is the valuable product the 
countries of the Empire expect from the scientific 
departments of its universities. It is therefore 
essential that any State system designed to 
develop the industrial research of the country 
should especially consider the needs of the univer- 
sities in order to ensure a supply of men capable 
of taking positions of higher command in industrial 
research. 


Investigations in the so-called pure ” sciences 
have hitherto been largely confined to the univer- 
sities. They claim, however, no proprietary rights 
to the domain of fundamental research; indeed, 
they can offer little inducement to a research 
career. 

Scientific work in universities is often hampered 
by tradition, lack of financial support and proper 
equipment. A more stimulating and congenial 
environment for research would be the natural 
atmosphere of a large State-endowed research 
institute. The stimulus afforded each other by a 
group of scientific investigators in dally contact 
with each other should make for increased efficiency 
and establish an esp-nt de corps which would be 
inspiring to themselves and bring about a whole- 
some rivalry with the laboratories of the univer- 
sities. The positions of higher command in an 
institute would be prizes worthy of the best efforts 
of those with capacity for research. It would 
thus offer an attractive career for the research 
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worker and be a powerfal stimulus to the graduate 
schools, of science tliroughout the country. It 
would further aid British science by encouraging 
research along the border lines between the 
science, where progress in recent yeasa has been 
so remarkable, and would be particularly well 
organised to attain the highest results, which come 
from co-operative work calling for the resources 
different sciences to solve some great problem of 
nathmal importance. 

The associated development in the same organ- 
isation of abstract and applied science in closest 
contact with each other is the most recent stage in 
the evolution of the problem. We find a movement 
on all sides towards this end. A few of the more 
advanced type of industrial laboratori^ in England 
and America retain men gifted with vision and 
scientific imagination, who are advancing our 
knowledge, for instance, of such an academic 
problem as the ultimate constitution of matter. 
We find papers on the constitution of the atom 
and on molecular structure coming from the 
laboratories of the General Electric Company, and 
papers on higher mathematics and mathematical 
physics from the Eastman Kodak Company. 

The laboratories of the Bureau of Standards at 
Washington and the National Physical Lalwratory 
have for many years given numerous contributions 
to our knowledge of physics and physical chemistry 
of the highest value. 

The Bureau of Standards at Washington is not 
only conducting, on an increasing scale, funda- 
mental researches in almost eve^ field of physics, 
engineering physics, and chemistry, hut is now 
carrying on purely industrial research on a very 
large scale. The^ have taken over extensive build- 
ings erected during the war and have converted 
them into industrial laboratories. In these build- i 
ings are installed plants and machinery on a com- j 
mercial or eemi-commercial scale to study improve- i 
ments in methods of production and quality of the | 
output. Only industrial problems of national { 
importance are studied, chiefly to obtain value ; 
from waste raw materials and neglected by-pro- 
ducts. These are studied in close association with 
their very exact work on standards of measure- 
ment, quality and performance. 

The National Physical Laboratory has recently 
largely extended its field of usefulness to the 
country. In addition to the accurate maintenance 
and reproduction of all the primary standards of 
measurement for the Empire and exact research^ 
in physics, it has now be^n called upon to enter the 
field of industrial work. It not only co-operates 
in researches with many of the industrial research 
associations, but it is responding to an ever-in- 
creasing demand for investigations on the part of 
manufacturers and private firms, for which the 
laboratory receives payment of the full cost. An 
extension of its present activities in the industrial 
applications of science would in the near future 
enable it to take over with advantage many of 
the greater and more basic problems which cannot 
be completely solved by the research associations 
during the period of five years allotted to them. 

To ensure permanence and inspire confidence 
among men of science a national Research Institute 
should be administered by a single responsible 
body, incorporated if possible so as to encourage 
private benefaction and with an assured endow- 
ment. 

The difficulties in equipping and manning any 
sin^e institute capable of carrying on more ^an a 
frsc^n of the researches required for the mani- 
f<dd industries of such industrial nations as the 
United States or Great Britain are almost insuper- 
able. Iliese difficulties are largely eliminatea if I 
the work o#*the institute be confined to qaeatioQS i 


which are of basic important to the nation, a&d 
not directed to problems individual or incidental 
in their character. 

Is it beyond the practical to hof^ that much of 
the future scientific and industrial research Iq 
G reat Britain may be carried out in a State 
institute where both abstract and fundamental 
industrial research could be blended? 

Tbe industries will conduct research in worka 
because they have found it to be a good businesa 
investment, but only along those lines of invest!* 
gation that obviously and immediately yield a 
return for their investment. They are not un- 
reasonable in looking to the State to conduct 
investigations in abstract science and on problems 
remote from their own particular operations, tut 
basic to the production of national wealth. 

A plan of co-operation of the various branches of 
abstract science with industrial research in a 
Government Institute and a recognition of the 
purely commercial side of research may appear tu 
many to be a compromise with scientific ideals. It 
must be remembered, however, that an institute of 
a national character, if it is to be permanent, must 
have popular Bupi>ox^, and to obtain and hold such 
support a certain amount of its work must he 
understood and appreciated by the majority of the 
public. Public opinion should be strongly felt hy 
Parliament to ensure favourable legislation and 
permanent financial support. 

The extent and character of the compromise is a 
difficult question, but with the more general appre- 
ciation of science among the unintelligent, as well 
as the intelligent, public, the development of funda- 
mental and abstract science will in time receive an 
increased measure of popular support. 

** The more enlightened the peoi)le, the moro 
general and permanent will be their support of 
science.” 

While centres of research in works and is 
universities must always have a place, and play an. 
important part in fostering scientific advancement 
and in adding to the wealth of the nation, research 
in abstract science and its material applications 
seem now to call for a larger measure of direct 
State support throughout the Empire. 

As scientific research, like education, is subject 
to social control, it should become one of the 
accepted responsibilities of the State in a pro- 
gressive democratic country. The financial sup- 
port of the abstract sciences as well as of their 
material application should be as certain, permar 
nent, and free from party politics as is the grant 
to national education, for, as Sir Ronald Ross 
expresses it, Science has become our premier 
national industry, and governs every other in- 
dustry, as the work of the architect governs that 
of the bricklayer.” 

Ur. E. F. Armstbono, President-elect, proposing 

a vote of thanks to the President for his 
said that Dr. Ruttan had given them much food 
for serious thought, and he asked him, on 
behalf of the Society, to allow the address to oo 
printed in the Transactions. They had all oitcn 
heard of the neglect of science, but this was alm^ 
the first time they had heard something about tn 
other side of the picture, of the steps that we 
being taken throughout the Empire and in 
Mother Country to promote science. It 
some years before these steps materialised, hut tn y 
must be all to the good. Dr. Ruttan had gi 
a picture of what was being done throughout- 
Empire in this very necessary direction. Be co 
not help feeling that there was going to be ^ ^ 

deal of bureaucratic control about research + wav 
future. If bureaucratic control was the 
to do research all would be weU, but he 
It was, however, with very great pleasure tna 
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proposed a hearty vote of thanks to Dr. Ruttan 
Lf his addresa. 

The vote oi thanks was carried with acclamation. 

On the motion of Mr. R. H. Clayton, seconded 
by Mr. MoAbthttb, Messrs. Price, Waterhouse, and 
Co. were re-elected auditors. 

ij%.e pRBSiDBifT expressed the high appreciation 
and sincere thanks of the Society to the Council 
of the Institute of Engineers and Shipbuilders for 
the hospitality afforded in allowing the use of 
their building in connexion with the meetings, 
ijbe vote of thanks was carried wifcli acclamation. 

Subsequently the Pbestdent announced that as 
the result of the ballot Prof. W. R. Hodgkinson, 
Pr. Alfred Holt, Mr. W. A. Williams, and Mr. 
j_ H. Young had been elected Ordinary Members 
of Council. ' 


Nottingham Section. 


Meeting held at Univenity College on May 17, 1922. 


MR. I. H. DITNFOnD IN THE CHAIR. 


THE CHLORINATION OP WOOL. 

BY 8. B, TBOTMAN. 

The chlorination of wool for the purpose of 
making it unshrinkable has been carried out 
entirely as an empirical process, with little 
attempt at scientific control or critioal examina- 
tion of the product. It is hardly surprising, 
therefore, that the results are irregular and com- 
plaints not infrequent. These complaints are com- 
monly that (1) the material is not unshrinkable, 
(2) though unshrinkable it wears badly, and (3) 
much weight is lost during the process. These 
faults do not as a rule occur together, though (2) 
and (3) often do. In trying to avoid the first fault 
the manufacturer often commits the remaining 
two. He is, in fact, on the horns of a dilemma. 
If he does not carry the process far enough the 
goods are not really unshrinkable, while if he does 
make them unshrinkable they are liable to lose too 
much weight and wear badly. 

The experiments describe in this paper were 
institut^ with the view of trying to solve these 
difficulties. Though not yet complete, sufficient 
progress has been made to indicate the lines upon 
which the problem must be solved, and, incidentally, 
to emphasize the importance of and urgent necessity 
for carefully planned and patient research. The 
^bject will be dealt with under three heads: (1) 
properties of chlorinated wool. (2) Analytical 
^^^^rds for a satisfactory product. (3) The raanu- 
tacturing process and its control. 

The properties of chlorinated wool. 

There ia a very important difference between 
microscopic appearance of ordinary and 
w(m 1. In the former the free edges 
• epithelial scales can always be seen dis- 
‘ lu chlorinated wool these are no longer 
sible; the scales appear to adhere to the cortex 
P This is seen in Figs. 1 and 2. In a 

m,!i. ®W<>rinated sample the outline of the 
urk is still perfectly plain. Their 

smooth and opaque as in natural wool. 
•Vg damage ia indicated by the outline of 
i>®coming difficult to observe and their 
thp Sometimes they become so thin that 

cortex can be seen (Fig. 3). Actual 
g© 18 denoted by the complete disappearance 


of the epithelial scales exposing the cortoc of the 
fibre. This gives the fibre a rough surface marked 
with longitudinal streaks as seen in Fig. 4. This 
damage may be either local or general. In can be 
estimated quantitatively by counting the per- 
centage of damaged fiores present. Samples of 



1- 2. S. 4. 

Fio. 1. — Untreated wool fibre. 

Fig. 2. — Pint stage of chlorination. 

Flo. 3.— Second stage ebowing indpieot damage. 

Fig. 4. — ^Third stage showing complete destruction of epithelial 
scales. 

commercial unshrinkable fabrics contain from 5 to 
over 60% of damaged fibres. Complaints of bad 
wearing properties are invariably found to be 
associated with the presence of large numbers of 
such fibres. 

The properties of chlorinated wool are generally 
stated to be : (1) Decreased tensile strength and 
elasticity. (2) Increased affinity for dyes. (3) 
More readily wetted down fhan ordinary wool, 
(4) Has a scroop, particularly when wet. (5) Has 
different electrical properties to ordinary wool. 
Some of these properties I have proved to be those 
of over-chlorinated or damaged wool. Other im- 
portant properties must be added, viz., altered 
solubility in water, alkalis, acids, etc., and an 
increased affinity for water. 

Tensile strength and elasticity. — I find from many 
experiments that there is no loss of either tensile 
strength or elasticity during careful chlorination. 
Even when a considferable percentage of damaged 
fibres is present the lose is not immediately 
apparent, though it may be developed gradual^ 
owing to causes to be explained later. It is not 
until over 50% of the fibres are badly damaged 
that any marked diminution of either tensile 
strength or elasticity can be observed. Thus, for 
example, the breaking strength of an undamaged 
yarn was 2*6 lb. The same yarn when hardly any 
epithelial scales were left had a breaking strength 
of 2*4 lb. Very similar results were obtained in 
tests for elasticity. In a typical set of experiments 
the following results were obtained, on six-inch 
lengths : — 

Elasticity of original aatreated yam . . . . 1*50 

M undamaged chlorinated yam ■ . 1*60 

„ slightly damaged chlorinated yarn . . 1*52 

„ „ damaged chhHinated yam . . 1*375 

„ ,, badly damaged chlorinated yam . . 1-206 

Another set of experiments with the same yam 
but using a different method of chlorination gave ; — 
Elasticity of ondama^d chlorinated yarn . . 1-620 

„ „ dama^ „ „ .. 1-476 

Apparently, therefore, chlorination, in the 
absence of damage, actually increases the elas- 
ticity slightly, and considerable destruction of the 
epithelium is required sensibly to reduce it. The 
results are not surprising. The strength of the 
wool fibre is a function of the cortex. The epithelial 
scales have little to do with it. Possibly when large 
numbers of them are destroyed their cumulative 
effect becomes apparent, but it is more probable 
that it is damage to the cortical cells which is bedng 
measured. It is obvious that tensile strength 
cannot be used as a test to check the process, or 
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eyen. as an indication of serious damage. The 
weakne^ which is sometimes developed in wear ia^ 
in part, due to the gradual wearing away hy fric- 
tion and other causes of the exposed cortex of the 
damaged fibres. 

Increased affimiy for dyes , — This is generally 
described as though it were a valuable property of 
chlorinated wool. My experiments show that this 
is quite wrong. If the process of chlorination is 
carried out properly the increased affinity for dyes 
is extremely slight, in fact negligible. It only 
becomes marked as the epithelial scales begin to 
be attacked and destroyed. In fact, one may say 
that if an unshrinkable fabric has a marked affinity 
for dyes it is a bad sign and indicates extensive 
damage and bad wearing properties. In one ex- 
periment four samples of yarn containing 0, 5, 20, 
and 50% of damaged fibres respectively’ were dye<l 
in the same bath. It was found that the depth 
of colour was roughly proportional to the per- 
centage of damage and that the affinity for dyes 
of the sample free from damaged fibres was but 
little greater than tliat of natural wool. In a com- 
parative test on a good commercial fabric contain- 
ing 4% of damaged fibres and a sample of the same 
make but containing a much larger percentage, 
the same difference was again noticeable. Good 
and bad samples can be sorted by simply dyeing 
them under exactly the same conditions. Further 
experiments are in pr<^€ss upon these points. 

Wetting power , — ^The wetting power of chlorin- 
ated wool is actually not much greater than that 
of ordinary scoured wool. It is, Tike the increased 
affinity for dyes, only marked when the fibre is 
damaged. In tact, the wetting power varies 
directly with the percentage of damaged fibres. In 
one experiment, fibres of (a) untreated wool, 
(6) undamaged chlorinated wool, (c) chlorinated 
wool containing respectively 5, 20, and 50% of 
damaged fibres, were suspended with their lower 
ends dipping in a weak solution of an acid dye. 
The height to which the solution rose in the fibres 
was in. the order of the percentage of damaged 
fibres, and there was very little difference be- 
tween the action of the natural and undamage<l 
chlorinated wool. If a piece of badly damaged 
fabric is worked in water it wets immediately and 
becomes soft and almost slimy. This, however, is 
not noticed in an undamaged sample. This rapid 
softening doubtless has some bearing upon the 
breaking down of damaged goods in wearing and 
washing. When dried again the fibre appears to 
regain its strength. This peculiarity on wetting is 
very similar in the case of certain varieties of 
artificial silk. It is still more noticeable if dilute 
sodium carbonate or sodium hydroxide is used. 
Lc^ of tensile strength is very marked, while with 
undamaged fibres no such loss is observed. This is 
illustrate by the following example: — 


Good Bad 

sample. umple. 

Strength of dry yeni 2*59 . . 2*52 

Strengtti after aoaklng in yflQ lodlam 

eartionate .. .. 258 1*80 


Closely connected with wetting power is the 
property of attracting and retaining atmospheric 
moisture. The standard “ regain ” depends upon 
this factor. The regain for wool is 181%. For 
properly chlorinated wool it is the same. For 
damage chlorinated wool it is higher and increases 
with the extent of the damage. A regain of 19% is 
quite common, and in one case it has reached 
21*5%. Untreated wool regained 16*07% under the 
name conditioos. A large number of samples of wool 
and chlorinated wool have been exposed to the same 
atmospheric conditions till equilibrium was estab- 
li^ed and the moisture present then estimated. It 
was found tj^t in every case (1) the moisture con- 
tent of nntilftted and chlorinated wool (when un- 


damaged) was practically the same, and (2) as the 
fibre became damaged tho water content increased 
gradually. 

An interesting experiment was carried out in 
which a commercial garment— one of the best I have 
examined, containing only 4% of damaged fibre 
— ^was cut in two and one portion treated with 
chlorine water (3 g. per litre) and washed as usual 
The dry weight of each portion was then found in 
an ordinary conditioning oven. The two dry pieces 
were exposed, side by side, under exactly similar 
conditions, to the action of the air and re-weighed 
at intervals of 24 hours and the regain calculated. 
The results are given in the following table: — 


After 1 day 



Good sample. 
Bagain. 

9*78 

Bad sampie 
Regain. 
12-40 

„ 2 days 



16-84 

19-59 

„ 3 days 



16*16 

18-04 

„ 4 days 



16-46 

19-07 

„ 5 days 



16-49 

19-07 

„ 6 days 



16-80 

19-07 


The atmosphere became dryer on the third day. 
This is reflected in the regains. Under all condu 
tions the regain of the bad sample is nearly 3'^ 
higher than that of the other. This point has, of 
course, some bearing upon the weight of commercial 
unshrinkable garments. Another set of experi- 
ments was made with commercial garments from 
different sources. They were again dried and ex- 
posed to air, under identical conditions, and 
weighed every 24 hours. Samples 1 and 4 were 
badly damaged during chlorination. Nos. 2 and 3 
were of fair quality. The results of tho tests are 
given in the following table: — 



No. 1 

No. 4 

No. 2 

Ko, 3 

Begaln 1st day 

IMl 

. 13-04 

9*54 

9-00 

,, 2&d day 

10-92 

18-52 

. . 9-81 

0'89 

„ Srd day 

13-81 

14-10 

. . 10-88 

11-01 

4th day 

13-56 . 

14-49 

. . 11*45 

. . 11-31 

5th day 

14-31 

. 15-00 

.. n-98 

.. ll'S? 

,, 6th day 

14-88 . 

15-46 

. . 12-26 

. . 11-98 

„ 7th day 

15-82 

. 15-64 

.. 12-81 

. . 13-28 


Tho difference between the good and damaged 
samples is again very marked. It seems to be quite 
clear that the capacity for absorbing moisture from 
the atmosphere is a function of the damage. 

These four samples were next wetted out with 
water, wrung, and hung out to dry in a warm room, 
the rate of drying being determined by weighiug 
the garmente at intervals. Tho following results 
were obtained : — 

PerceDtafffi of water in sample. 


Alter 24 hours 
„ 38 hours 
,, 48 hours 


3714 

23-27 

15-00 


14-44 

11-72 

11-72 


14*10 

12-08 

1208 


IG-M 

15'Q7 


It will be noted that the bad samples retain more 
water than the good ones, and that the amount 
retained is in accordance with the regains in the 
former experiments. , , 

Solubility oj chlorinaied wool . — Natural wool ana 
chlarinated wool, both undamaged and damag^'J? 
have been treated side by side with (a) water, 
(b) N/10 sodium hydroxide, (c) N/10 sodium ca • 
bonate, (d) dilute acetic acid and salt solution 
artificial perspiration). The dissolved ^ 

stance was estimated colorimetrically by me om 
reaction, and also directly by weighing the samp 
before and after treatment. The results 
experiments prove that (1) well prepared cni 
ated wool, containing no damaged 
more soluble than ordinary wool; (2) 9^ . 
ciklorinated wool is. on the other .. q-q. 

soluble, and tho solubility increases in direct y 
portion to the percentage of damaged nore f ^ 
sent. This is, no doubt, explained by ithe* 

the cortical scales are less resistant ^nan tae F 
lial scales, the latter when present follow* 

former from the action of the solvent. 1 1 . jn 
ing figures illustrate tho .percentages , — 

2V/10 alkali of good and bad coi^ereial sampie ^ 
No. 1, 5% damaged, 3-51%; No. 2, 5/, damage 
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4 08%; No. 3, 25% ^maged, 9-00%; No. 4, 60% 
damag^} 14*50%. Oood and bad samples behaye 
ouite differently when placed in N flO alkali. The 
former tend to swell and the fibre retains its firm* 
ness. Paniaged samples, on the contrary, wet down 
almost instantaneously by assuming a “ fallen ” 
appearance and squiring a soft, slimy feel, and 
breaking unless carefully handled. The colour of 
both fibre and solution becomes yellowish. 

This solubility and “ falling ” of damaged goods 
is in my OTinion, one of the chief causes of bad 
wearing. Every time the goods are washed they 
are soaked in dilute solutions of alkali. Gradually 
more and more of the wool substance is dissolved 
until, ultimately, the fibre breaks down. The 
solubility in- artificial perspiration is of considerable 
importance as a factor affecting wearing properties. 
It is much less marked than the solubility in alka* 
line solutions, but still quite distinct. It is always 
greater in the case of damaged goods. Untreated 
and well-treated woo! only lose traces of nitrogen 
eren when soaked in dilute acetic acid and salt 
solution for long periods. Damaged chlorinated 
wool, on the contrary, gives a biuret reaction in a 
comparatively short time. This is illustrated by 
the figures obtained from two garments from yarn 
from the same source and of the same grade. 


Peroeatage soluble in .y/10 alkali in 
3 houn 

peroentage aolable In dilute acetic 
acid and salt In 12 boon 


Average 

sample. 

6-29 


Damaged 

sample. 

16-52 


Tfao acetic acid extract cave a very strong biuret 
reaction in the case of the damaged sample, but 
practically none in the other. 

Action of ozonised air on chlorinated wool. It 
seemed of interest to test the comparative action of 
ozonised air, under similar conditions, on wool and 
chlorinated wool. The tensile strength and elas- 
ticity of a natural wool and the same wool after 
different degrees of chlorination were carefully 
tested. The samples were then exposed to the 
action of ozonised air for 7 days, after which the 
elasticity and tensile strength were re-tested. The 
results of these tests indicate that (1) the elasticity 
and tensile strength of natural wool are unaffected 
by exposure to ozonised air; (2) the elasticity of ! 
chlorinated wool is also unaffected ; (3) the tensile j 
strength of chlorinated wool is distinctly less after I 
exposure to ozonised air. The following table ' 
illustrates these points : — 


N^atural wool 

Tensile strength 
before exposure. 

Tensile strength 
after eipoeore. 

3-29 

S-60 

,t „ 

8-40 • 

350 

Chlorinated wool . . 

S45 

342 

5-70 

SS5 

II .... 

3-47 

3-27 

ft » . ■ 

3 93 

3-50 

I. »i • • 

S-87 

3-23 

m. 1 

3-58 

S 45 


of tensile strength would probably increase 
jjfith the time of exposure to the ozonised air. . 
lime has not permitted me to complete the tests 
jor to find out whether the result varies with the 
of chlorination. There appears to be ’ 
^^idence that chlorinated wool does not withstand ^ 
^posure to air so well as ordinary wool. This fact i 
ay have something to do with inferior wearing : 
properties. j 

notic^ also that when epithelial scales are j 
<iuring chlorination the damage is in- I 
exif^ ■ process of boarding. Further ' 

penm^nts are, however, being carried out upon 
‘•■'Us point. 

with formaldehyde in 2% solution ^ 
in chlorination causes a considerable decrease ! 

®jrubility of even damaged goods, as well as, j 
height ^ later, a diminution in the loss of j 


I have 
damaged 


The analysis of chlorinated wool. 

Natural, scour^ wool contains only traces of 
<^hlorine. Chlorinated wool, if properly ** de- 
chloriimted ” and washed, is also practically free 
from chlorine. If either of these processes is faulty 
the quantity of soluble or combined chlorine in- 
cre^^. Soluble chlorine indicates incomplete 
washing, while combined chlorine denotes over- 
c^rination or faulty dechlorinating. Soluble 
chlorine is estimated by a method similar to that 
used for rag flacks. Combined chlorine is deter- 
mined in the residue, after removing soluble 
chlorine, by careful incineration with sodium car- 
bonate and precipitating the chlorides with silver 
nitrate. 

The following are examples of good and bad 
samples : — 

_ , . , . , . Good. Bad. 

Soluble chlorine . . . . trace . . 0-033% 

Combined chlorine .. .. 0-007% .. 0 - 070 % 

Solubility in iV/10 sodium hydroxide, sodium 
carbonate, etc., artificial perspiration, and water 
are also tested, the dissolved wool substance being 
estimated by the biuret reaction. 

Chemical analysis should always be accompanied • 
by a careful microscopical examination. I count and 
examine 100 fibres taken from different portions of 
the sample. Good samples should fulfil the follow- 
ing conditions: — (1) Only traces of chlorides should 
be present. (2) Should not contain more than 6% 
of damaged fibres. (3) Should not have a mark^ 
affinity for dyes. (4) After soaking in cold deci- 
normal alkalis the solvent should only give faint 
reaction for wool substance with the biuret test. 

Alternatively, the loss of weight may be deter- 
mined directly. The following illustrates the 
method. About 2 g. of the material is dried and 
weighed in a weighing bottle. It is then soaked for 
3 hours in N jlO sodium hydroxide solution. At the 
end of this time it is washed with hot distilled water 
several times, then with vory dilute acetic acid, 
followed by more water. It is then dried and 
weighed again in the weighing bottle. 

The manufacturing process. 

Damage of chlorinated wool may be produced in 
the following ways: — (1) During chlorination^ (2) 
during finishing; (3) after finishing owing to in- 
complete removal of chlorine and the breaking down 
of damaged fibres. 

In studying the “ unshrinkable process one is 
struck, at once, by the incompleteness of published 
information and often, as will be shown later, by its 
inaccuracy. The follow'ing examples, taken from 
standard text books, are typical of the unscientific 
nature of the process itself and of the incomplete- 
ness of published information. Yet they are quite 
typical of the methods of actual manufacture. 

(1) “ Treat the wool in a bath of li lb. hydro- 
chloric acid in 10 gallons of water. Squeeze and 
wash in a bath of bleaching powder, made as follows. 
For 100 lb. of wool use 15 to 20 lb. of bleaching 
powder to 330 gallons for hard fibre wool uid 20 
to 25 lb. to 475 gallons for soft fibre wool. The 
bleaching powder solution should be 0'6° Tw. to 
1° Tw. After balf-an-hour add 3 oz. of hydrochloric 
acid to each 10 gallons and work 10 minutes l<Miger. 
Wash and treat with bisulphite.” 

(2) ** Prepare a solution of 160 Ib. of bleaching 
powder at 14*^ Tw. Add 100 lb. of soda ash. l<et the 
precipitate settle and decant. For each pound of 
fabric use from 4 to 1 pint of acid.” 

(3) ** Steep for 20 minutes in hydrochloric acid of 
1*5® Tw., then for 10 minutes in bleaching powder 
solution of 3® Tw. Then pass into hydrochloric acid 
of 1*5° Tw. for 20 minutes.” 

The most striking point about these publiBhed 
processes, next to their general vagueness, is that 
in no case is the strength of the blefMfliing powder 
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eolution stated in terms ayailable chlorine. With 
regard to this, it should be noted that for such low 
strengths as 0*5° — 1*5° Tw. the error of experiment 
is greater than the total amount of chlorine present. 
In process No. 1 the effect of adding hydrochloric 
acid at the end of half an hour would probably be 
to cause consid^able damage to the goods. 

We have but little definite knowledge of the 
chemistry of the process. Experiments are in 
progres s, t he results of which will be published 
later. When chlorine water acts upon wool the 
following changes may be observed. (1) Protein 
nitrogen is gradually dissolved. (2) Sulphur is 
dissolved as sulphuric acM. (3) The proportions of 
sulphur and nitrogen in the reslaual wool are 
‘Changed. All these changes are directly proper- 
tionsd to the concentration of the chlorine water 
and the time of action. The dissolved niirc^en 
gives the biuret reaction. This, together with the 
fact that sulphuric acid is present, appears to 
indicate that the keratin molecule is broken down 
into simpler compounds, probably soluble chlor- 
amines, with the liberation of some looeely-com- 
bined sulphur atoms. Over-treatment of wool is 
, accompanied by a rapid loss of sulphur. Thus a 
natural untreated yarn contained 3*74% of sulphur. 
Treatment with chlorine water (5 g. per litre) 
redneed this to 3*29%. At the same time the 
nitrogen content fell from 16 01% to 15*57%. Very 
similar results were given by fair and imaged 
commercial garments. 

Fslrs&mple. Bad s&raple. 

introgen % . . . . 15'2l . . 14-90 

Salpbur % . . . . 2-72 . . 2-51 

Bleaching powder solution is a complex mixture 
containing lime, calcium hypochlorite, calcium 
chloride, and hypochlorous acid. It owes its action 
to hypochlorous acid or chlorine separately or 
conjointly according to the conditions of the re- 
action. These conditions have been investigated by 
Taylor, Higgins, and others, and may be usefully 
recapitulate, as they are of much importance in 
the treatment of wool. 

(1) When bleaching powder is treated with just 
enough of a strong acid (hydrochloric or sulphuric 
acid) to neutralise the free lime, hypochlorous acid 
is liberated by hydrolysis till the accumulation of 
lime inhibits the action. If more hydrochloric or 
sulphuric acid is added, the calcium hypochlorite 
is decomposed with the formation of more bypo- 
chlorons acid. This is, in turn, decomposed by the 
mineral acid giving rise to chlorine. With limited 
amounts of acid a mixture of hypochlorous acid and 
free chlorine is produced. If the quantity of acid 
is increased the proportion of chlorine rises till 
ultimately only chlorine is produced. 

It will be seen that in the commercial processes 
no account is taken of these facts. It is entirely 
a matter of chance whether hypochlorous 
acid or chlorine is used, or both. It depends largely 
upon the quantity of acid carried into the bleaching 
powder bath by the soured wool. In any case, it is 
probable that the first effect is the liberation of 
chlorine, owing to the excess of acid when the 
chemick first enters the wool. 

(2) Weaker acids, such as acetic and phosphoric 
acids, act similarly, except that the proportion of 
hypochlorous acid aoes not usually fall below 60%. 

(3) Boric acid, according to Higgins, even when 
present in excess, gives oiUy hypo^lorous acid and 
no chlmrine. Taylor, it should be noted, does not 
confirm this statement, though it is agreed that the 
proportion of h^ochlorous acid is high. From 
experiments made in connexion with this paper, 
I am (ff opinion that for weak solutions of bleaching 
powde]% such as would be used in the chlorination 
of wool, Higgins* view is correct, but that when 
strong soiuiicji^ and an excess of boric acid are used 
free ^lorine^ also produced. For concentrations 


up to 8 grams of available chlorine per litre 
mixture of bleaching powder and boric acid is prac. 
tically hypochlorous acid. 

(4) Carbonic acid, in the cold, gives a mixture of 
hypochlorous acid and chlorine, like a mineral acid 
As the temperature rises the proportion of hypo! 
chlorous acid increases, till at 190° C. only hypo, 
chlorous aoid is formed. 

(5) Chlorine water contains small quantities of 
hypochlorous acid, but if a little hydrochloric acid 
is added it may be regarded as containing only 
chlorine. 

By taking advantage of these reactions it is 
possible to investigate separately the action on wool 
of chlorine and hypochlorous acid. I may say that 
from the study of many samples of damaged goods 
and of the actual processes used, I had formed the 
opinion that in all cases the damage was caused by 
chlorine and not by hypochlorous acid. My experi- 
ments were undertaken, in the first instance to 
confirm or disprove this view. ’ 

In all cases the goods were carefully dechlorinated 
and washed. After drying, they were examined 
with the microscope and the percentage of damaged 
fibres estimated. In most cases the loss in weight 
was also determined. This is also a measure of 
the efficiency of the process. 

The action of chlorine is shown in the following 
table: — 


Chlorine water. 


No. of exp. 

Qrma. Cl-per 
litre. 

% kMs In 
weight. 

% of damaged 
flbrea. 

1. 

0-5 

5-2 

.. 27 

2. 

1-0 

8-0 

.. 46 

3. 

3-0 

15-6 

.. ICiO 


It may be mentioned that bleaching T^wder 
solution of 1° Xw. contains approximately g. 
of chlorine per litre. The destructive eilect of 
chlorine is very marked. A solution of hypo- 
chlorous acid containing excess of hydrochloric acid 
gave similar results. 

The next table shows the effect of bleaching 
powder solution to wjjich was added the quantity 
of hydrochloric acid required to liberate all tha 
available chlorine. 


No. of exp. 
1 . 

2 . 

3. 

4. 


Bleaching fowder. 


Grms. Cl per 

% loas In 

% of damaged 

litre. 

weight. 

fibres. 

2-0 

13-8 

1 Scales nearly 

3-0 

20-5 

40 

23-5 

1 all gone. 

6-0 

25-5 

} 


EIxp. 2 was repeated using only one-quarter of the 
acid, i.e.j decreasing the ratio of chlorine to hypo- 
chlorous acid. The loss in weight was reduced to 
10*6%. A blank experiment with the yarn used, 
omitting only the chemick, gave 2*2%. 

The next series of experiments was designed to 
test the effect of adding gradually increasing quan- 
tities of acid to a definite amount of bleaching 
powder solution. The latter had a strength of 4 g- 
per litre. The amount of acid necessary to liberate 
all its available chlorine was calculated. The same 
quantities of wool and bleach liquor were taken for 
each experiment. In the first experiment one- 
fourth of the total acid was used. In succeedi^ 
experiments the quanti^ was gradually 
till excess was reached. The wool was soured in tjie 
measured quantity of acid and the wholo of tne 
fraction added to the chemick. ^ 

The results are given in the following table : 

% of damaged flbr«a* 

^Very IHtle damage- 

Damaged. 

Much damaged. 

Here again the effect of increasing the 
chlorine is very marked, as is also the large p® 


No. of exp. 

add used. 

weight. 

1. .. 

0-26 

s-e 

2. .. 

0-40 

15-6 

3. .. 

0-60 

18-0 

4. 

0-76 

13-8 

S. .. 

1*00 

16-6 

e. 

1-20 

17*0 ... 
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entage loss in weight caused hj excess. Tet this 
f^^Qentiy happens, in commercial processes where 
n^ontrol of the acid used is exercis^. Commercial 
hquors nearly idways contain free acid after use. 

The next series of experiments was carried out 
V ordinary commercial process, except that the 
Btrength of we bleach liquor was carefully con- 
troUcd by titration. Varying concentrations in 
(Trams per litre of chlorine were used. The process 
ygcd was : — ^1) Steep in hydrochloric acid at 1® Tw. 
and squeeze. (2) St^p in bleaching powder eolution 
and wash. (3) Steep in bisulphite and wash. (4) 
gteep io soda ash, wash, and dry. 

In every case the amount of acid carried over by 
the wool was in excess of that required, aa it 
frequently is in practice, thus giving a large propor- 
tion of chlorine to hypochloroua acid. 

The results of these experiments were: — 


Ifo. ot exp. 

1 . 

2 . 


& 

7. 


Ormfl. Cl. per 
litre. 

0-3 

04 

0*5 

0-6 

0- 7 

1 - 0 
2-0 


% loss Iq 
weight. 
2-26 

2- 70 

3- 8() 

4- 65 

5- 90 


% of damaged 
fibres. 
Less thao 5 


OvM 10 
30 

Over 30 
50—00 


These results indicate the danger of using un- 
known strengths of bleaching powder solution, and 
that the chlorine content must be estimated care- 
fdly and kept below 0*6 g. per litre. 

A set of experiments with another make of yarn, 
on the same lines, gave very similar results, viz. : — 


No. of exp. 

1 . 

2 . 

3. 

i. 

5. 


Orms. Cl per 
iltre. 

0-3 

0-4 

05 

0-6 

0-7 


% l<3ai in 
weight. 
ISO 

3- 21 
3' 30 

4- 00 

5- 04 


% damaged 
fibres. 
Ijeaa than 5 
6 
6 

10 

Over 10 


1 


It seemed probable that previous treatment with 
formaldehyae would cause a decrease in the loss 
of weight. This proved to be the case, though little 
difference in the number of damaged fibres was 
noted. With 0*7 g. of chlorine per litre the loss 
in weight was reduced froin»5*04% to 2*60%. I 
noticed here a point of some importance, namely, 
that different types of wool hare different powers 
of resistance to <ilorine. Thus in a set of experi- I 
meute with a fresh variety no damage was observed 
till 1 g. of chlorine per litre was exceeded. This i 
was particularly noticeable in the case of a coarse, | 
unbleached woollen yarn where no damage was ' 
recorded below 3 g. of chlorine per litre. I noted, 
further, that when a yellow colour appears on the 
woo!, it is indicative of serious damage. I have 
often been told by manufacturers that the object 
of the bisulphite or sulphurous acid hath is partly 
to remove the yellow colour produced by the 
chlorine. This should be quite unnecessary. The i 
only object of its use should be to remove chlorine j 
left in the wool. \ 

Boarding goods containing traces of unremoved ' 
dilorine caused, as would be expected, a great in- j 
<^ease in the number of damaged fibres. 

Experiments were made next with sodium hypo- 
chlorite instead of bleaching powder solution. 
Rather stronger solutions can be used with safety 
the loss in weight appears to be somewhat less. 

Sodium hypochlorite. 


^ 0 . of exp. 


Gnn«.Clper 

Btte. 

1 
2 
8 


loss In 
'wcfgbt. 
«-7 
10-4 
10-5 


»’ 10 • 

. Hore'tbsn'lO 


experiments are necessary for generalisa- 

^Lp^.i'°e^lorou8 acid was prepared by passing 
in water containing calcium carbonate 

^^®P®e8ion. If, as the foregoing experiments 
™ to indicate, damage is caused by chlorine, less 


should be found when hypochlorous acid free from 
chlorine is used. That this is eo is, I think, un- 
doubtedly the case. It is shown in the following 
tables for some different kinds of yarns. 

Sypochlorout acid. 

Grmn. Cl per % o£ damaged fibres. 

No. of exp. litre. 

1. .. I'O .. No damage. 

2. . . S O . . Less than 5. 

3. . . S O . . 30 

4 . .. 1*0 . . Xo damage. 

5. . . 3*0 . . Scale int^ but faint. 

As already noted, hypochlorous acid may more 
readily' be obtained by treating bleaching powder 
solution with boric acid. 1 give some results 
together with parallel experiments made simul- 
taneously with other methods. 


No. of 

Grms Cl 
per litre. 

Acid used. 

% of damaged fibres. 

1. 

. . 0-5 . 

hydrochloric 

DO damage. 

u. 

. . 0*5 . 

. boric 

. no damage. 

2. 

1*0 . 

. hydrochloric 

. S 

2a. 

1*0 

boric 

no damage. 

3. 

. . 3*0 . 

hydrochloric 

. 80 

3a. 

. . 3*0 . 

boric 

scales intact but faint. 

4. 

.. 5*0 . 

. hydrochloric 

no scales left, 

4a. 

.. 6*0 . 

boric 

. 80 

Fi&er counts. 

1. . . 0*5 

. hydrochloric 

. no damage. 

la. 

. . 0*5 . 

. b^c 

no damage. 

2- 

. . 10. 

hydrochloric 

. 10 

2a. 

1*0 . 

. boric 

. 6 

3. 

. . 3*0 . 

hydrochloric 

. 20 

Sa. 

. . 30 . 

. boric 

. 15 

4. 

. . 5*0 . 

. hydrochloric 

. 50 

4a. 

. . 5*0 

. boric 

. 40 


It is clear that when boric acid is used as the 
sour a greater concentration of chlorine may be 
used without causing damage than when hydro- 
chloric acid is employed. Vice versa, less damage 
is produced at lower concentrations. Not only is 
the danger of damaging the fibre less, but the lose 
in weight is also much smaller. This is seen from 
the foUowing experiments: — 


No. of exp. 

3*. 

4. 


Grms. Cl per litre. % 


3 

4 

5 


loss in'weigbt. 
2-6 
4-8 
5*7 
7-5 


As before, damage only became visible at a con- 
centration of 3 g. per litre. W© may take it as a 
general rule that hypochlorous acid up to the 
strength corresponding to 2 g. of chlorine per litre 
will cause neither damage nor undue loss in weight. 
The latter is still further decreased by previous 
treatment of the wool with formaldehyde. 

Sumtnary. 

(1) Wool is more easily damaged by chlorine than 
by nypochlorous acid. Hence bleaching powder 
solution sbould be used under conditions that mini- 
mise the quantity of chlorine present. 

(2) Different grades of wool require rather dif- 
ferent treatment, some being damaged more easily 
than others. 

(3) For any particular type of wool the maximum 
strength of bleaching powder solution permissible 
should be determined by experiments and never 
exceeded. 

(4) For this purpose the Twaddell hydrometer is 
worse than useless. It should be replaced by a 
chemical process. 

(5) Using bleaching powder solution and a 
mineral acid, it is rarely safe to exceed a strength 
of O'O g. of available chlorine per litre. The prac- 
tice of soaking in acid is dangerous, unless the 
quantity of acid is controlled, since excess of acid 
carried over into the bleach liquor causes evolution 
of chlorine. 

(6) Excess of either hypochlorous acid or chlorine 
causes destruction of both epithelial scales and cor- 
tical cells, large loss of weight, high solubility, and 
bad wearing properties. 
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(7) If boric acid, or other weak acid, is used as 
the sour., excess is not so dangerous and less dam^e 
results since hypochlorous acid is chiefly produced. 

(8) Loss in weight and also the soluhilitv of the 
product can be reduced by means of formaldehyde. 

(9) JUI goo^ should be required to conform to a 
standard of “ good commercial quality.** 

(10) Many of the properties usually ascribed to 
chlorinated wool are th<^e of over-chlorinated wool. 

Many of the experiments in connexion with this 
paper were carried out by my assistant, Mr. H. W. 
Goodwin, F.I.O. 


Communications. 

NOTES ON THE COMPOSITION OP THE 
RESIDUE ON DISTILLATION OF CRUDE 
GLYCERIN. 

BY ABOHIBALD BAYNBB, B.80., F.I.C. 

In a paper on the above subject (J., 1922, 97 t) 
E. Lewis describes an investigation which partly 
duplicates work carried out by the writer sever^ 
years ago, with the same abjective in view, and 
although certain conclusions arriv^ at coDiirm this 
earlier work, there are several points raised which 
seem to need oonhrmation or amplification. 

In the first place, it is stated that 25/4 of the 
residues consists of glycerol and polyglycerols, and 
70% of inorganic matter, from which it follows that 
the organic soaps etc. can only amount to 5%. 
This statement seems to need some explanation 
since, as only negligible quantities of organic im- 
purities pass away w*ith the distillate, it follows that 
the proportion of inorganic to organic impurities 
in the residues should be substantially the same as 
that in the crude glycerin before distillation. It 
is well known, however, that the organic impurity 
in soap or saponification crudes is invariably much 
more than one-fourteenth of the inorganic maUer. 
Examination of the more detailed analyses given 
later shows similar results which are difficult to 
reconcile 

In the writer’s experience examination of 
various still residues from soap crudM from various 
sources has sihown that the organic salts usually 
amount to about 40% of the inorganic salts, which 
is about what would be expeefed, since it is about 
the arerage proportion in which they occur in 
soap crude glycerin. . 

Further, the statement is made that polymerised 
glycerin is present in commercial crude to the 
extent of about 2%, and is highest in glycerin pro- 
duced in autodaves. Unless it is suggested that 
polyglycerols exist combined with fatty acids in 
the original fats, their presence in crude glyceriM, 
and other than such glycerin as has had still 
residues worked back into it, cannot be explained. 
Many years’ experience of glycerin produced 
largely by the autoclave process quite fails to 
support the suggestion that such glycerin contains 
polyglycerol at all, nor from th^etical considera- 
tione, having in view the dilution of the glycerin 
in the autoclave, can such a production of poly- 
^ycerols considered in the least likely. 

As regards the calculations by which the relative 
amounts of glycerol and diglyoerol in the residues 
are estimated, as far as the writer is aware, there 
w no justification for assuming that the aoetylisable 
impurities iu the residues are wholly due to poly- 
glycerols, since this would necessitate the assump- 
tion that the acetyl value of the residues of crude 
^ycerin is similarly due wholly to polyglycerols in 
the crude, ^ suggestion which appears hardly 


possible of acceptance, since it is well known that 
various hydroxy-acids etc. are present, which 
sapon^able products when hoiled with acetic 
anhydride. Further, the writer has found tit 
the only distillable polymerisation products which 
are produced from glycerin are also volatile under 
the conditions of the I.9.M. total residue test if 
the latter is carried to a correct finish. In any case, 
however, it does not appear that the chemistry 
of the polymerisation products of glycerol is gj 
simple as to enable the composition of such pro- 
ducts to be estimated in terms of glycerol and 
diglycerol Horn their hydroxyl value. 

As a result of a long study and examination of 
these products, the writer was forced to the con- 
clusion that the conversion of ^ycerol to volatile 
polymerisation products gives rise to substances of 
at least two different types, the one class appear- 
ing to consist of products obtained by intermolecular 
condensation of the ordinary diglycerol type, with 
the molecules linked together thus: — 

HO HO n 

I 1 / \ I I 

CH, — CH— CH, CH, — CH - CH, 
(diglycerol) 

and the other of the glycide type, in which not only 
is there intermolecular condensation, but also the 
original glycerol molecule itself has undergone 
internal condensation giving products of the type: 

O O OH OH 

c^— CH — — iai — CH, 

(glycide of diglyoerol) 

It is only by assuming the presence of these two 
types that the discrepant rcsulto of different 
observers of the properties of the volatile poly- 
merisation products can be explained. As a typical 
instance of these variations in results the following 
figures may be quoted. In a certain laboratory by 
heating glycerol for 12 hours at 270®— 280 C. and 
separating that proportion of the distillate boiling 
at 210® — 250° C. at 3 mm., a product was obtained 
having a hydroxyl value 34‘0 % and a viscosity 
5 times that of glycerol. On the other hand, in 
this laboratory by boiling glycerin alone for a Mme- 
what longer time and distilling at 10 mm., a large 
fraction was obtained, boiling at ^0°-— 2^ C. at 
10 mm., and having a hydroxyl value of 380/, ana 
a viscosity 13 times that of glycerol. The 
enoes are quite outside any possible anal.vticai 
errors, and as the product having the lugner 
hydroxyl value has actually a much greater viscosity , 
i it follows that there must be present, particulpi.y 
in the case of the first distillate, another distinct 
! class of compound, probably of the glycide type, 

: possessing low viscosity and low hydroxyl value . 

' Of this class of compound the glycides of Sbaerw, 
i diglycerol, and triglycerol are known, tlie la - 
I named being said to be produced when polyglyeer 
are distilled. . , „ 

From their molecular structure it follows Ina 
hydroxyl values are low, whilst they are known 
be thiii liquids haring boiling Poi“ks considers ) 
lower than the parent glycerols. The , 

of such substances in distilled 
from residues, on a large scale by a special prw 
worked out by the writer, has been was 

A sample from a particular batch of ,, t 

redistilled in the laboratory at > at 

portion separated which boiled at 174 17b ■ 

10 mm. (b.p. of pure glycerol in same ®PP.”.,,.te 
175°— 176° O. at 10 mm.). As this 
appeared to contain traces of bases, it ;j 

purifi^ by treatment with phosphotuugstm 
followed by another redistillation, ore- 

the portion boiling within 1°. The resuHmg Pf^^ 
duet was apimrently pure glycerol, contain g. 
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moi»t-ure, and giTing no total residue by the I.8.M. 
method. Its glycerol ralue however, when deter- 
mined by the l.S.M. method, standardising the 
aolutioiw used against standard glycerin, gave 
P6'3% glycerol, and it had ep. gr. 1*2641 at 15 5^ C. 
only, as against pure glyoeri» 1*26531. If in this 
case it were assumed that the product was a mixture 
gf glycerol and diglyoerol the proportions would be 
approximately glycerol and 14% diglycerol, a 
composition which, in view of the boiling point, is 
impossible, and the low glycerol value can only be 
explained by the presence of smaller amounts of 
another compound of similar b.p^ to glycerol, but 
having a much lower hydroxyl value, or possibly no 
hydroxyl value at all. 

“Such figures are characteristic of these distillates 
and other products derived from polyglycerols, and 
it is on this account that, in the writer’s opinion, 
no information as to the relative amounts of 
diglycerol and glycerol can be obtained from the 
hydroxyl value of the mixed products. 

If such information is required it is best obtained 
by submitting the volatile products to fractional 
distillation, whilst the total amount of volatile 
producte can be estimated by the difference after 
determining the moisture content and total residue 
hy the l.S.M. methods. 

It should be mentioned that attempted poly- 
nierisation by 0*05% of iodine, as described, has 
(^aite failed to give anything like an 85% yield, very 
little polymerisation at all being obtain^ under the 
conditions described, and this method seems to suffer 
from the same defects as other methods having as 
th^ir object the preparation of pure polyglycerols. 

I am indebted to Mr. Charles Radburn, Chairman 
of Price’s Patent Candle Co., Ltd., for kind per- 
mission to publish these notes. 

The Laboratory, 

Belmont Works, Battersea. 


THE COEFFICIENT OF VULCANISATION OP 
RUBBER. 

HY G, MARTIN, B.SC., A.I.C., AND F. L. ELLIOTT, A.I.C. 

It has been .shown by previous investigators that 
uhen rubber-sulphur mixings aro vulcanised 
approximately to the same physical properties, 
there is a small variation in the percentage of sul- 
phur “ fixed ” by the rubber. This variation docs 
not generally amount to more than 1% of sulphur 
jjaton, Agric. Bull. Fed. Malay States No. 27, 
iM?' Vries, India Rubber J., 1917, 101 — 

103). Except for results showing that “ quick- 
curing” rubbers generally have a high coefficient 
w vulcanisation at the standard cure, wffiile 
slow-curing ” rubbers have a low coefficient, no 
«xporimental evidence has been published indicat- 
the cause of these differences (Eaton, foe. eit.; 
Vries, J. Ind. Eng. Chem., 1921, 13, 1133). 
Vries (“Estate Rubber,’* 1920, p. 489) sums 
JP the position by stating “ Though the coefficient 
a feed cure shows small, thou^ distinct varia- 
Jons, it has not yet been possible to connect these 
'iftviations with any property of the rubber in 
a manner that, for instance, a coefficient 
Jgher than the average would be an indication of 
^rtain mechanical properties or of a certain 
P^ial composition of the rubber.” 

J pbject of the present investigations was to 
termine to what extent, if any, the percentage 
8ta combined with the rubber at the 

nat cure adopted, is dependent upon the 
the amount of the usual accessory 
i^a-Dces present in raw rubber, 
wenty.four aamples of rubber were selected for 
They consisted irf six samples of 
vj P® ^^bber and six samples of sheet rubber pre- 
on an ©state in Ceylon from the latex of a 


^oup of tre^ approximately 10 yeara old, and alao 
ot SIX aamplea of sheet rubber and six samplee of 
crepe rubber prepared on the aame estate from 
pother g^p of trees approximately 20 years old. 
JJTom each lot of latex were prepared one sample 
of sheet rubber and one sample of crepe rubber. 

Vuleaniaation coefficient and ream content of Ceulon 
Rubbers, 
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An interval of 14 days elapsed between the collec- 
tion of each lot of latex from each group of trees. 
It has been found convenient to number the lat^ 
lots from each group of trees from 1 to 6, according 
to their order of collection. The samples were 
washed, dried, analysed, vulcanised, and tested 
in the usual way (Bull. Imp. Inst., 1916, 14, 499). 

The “free sulphur” was determined by 
extracting 2 g. of the crumbed sample for 20 hours 
with acetone and oxidising the dry acetone extract 
with fuming nitric acid and potassium chlorate. 
In order to obtain the “ combined sulphur,” 
“free sulphur” was suhtract-ed from 10%, which 
was the amount of sulphur used in all these mixes. 
The accuracy of this method was checked hy 
separate determinations of “ free ” and of ” com- 
bined ” sulphur. The combined sulphur was thus 
determined for two cures near the standard cure, 


VuicaniHatlon coefTiclent. 
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and. the eoefficient of vnlcaiiifiation at the standard 
core calculated from each result. Until nearly 
the whole of the sulphur has gone into combination 
with the rubier the rate of combination of rubber 
with sulphur is constant, so that as long as the two 
cures are close to the etandaid cure this calculation 
can be done with accuracy (De Vries, “ Estate 
Rubber,” 1920, p. 4B7 ^ Eaton, los. ctt. ; also Delft 
Comm., 6, 183), It will be seen in the tabulated 
results that the coefficients of vulcanisation 
calculated from two separate results are in close 
a^eement. In those cases where only one cure is 
given ^e results were checked by repeating the 
determination. 

The standard cur© selected was that which 
gave a stress-strain curve which passed through 
830% elongation under a load of 1*36 kg. per sq. 
mm. In the majority of cases the standard cure 
was calculated from the position of the stress-strain 
curve at a cure two to three minutes above or below 
the standard cure. This could be done with 
accuracy, since the alteration in the position of the 
stress-strain curve with time of cure was deter- 
mined for each sample. 

The results obtained in the examination of the 
rubbers are given in the following tables : — 

Series I trees — about 10 years old. 

Section 1. Sheet-rubber. 


Calculated Average 
vuIcanUa- vulcanisa- 
Combined Calculated tion tion 


SampleLatex Core. 

sulphur 

standard 

coefflclont ooefficient 

no. 

lot. mfDB. 

found. 

core. 

at the 

at the 




% 

mins. 

standard 

standard 






cure. 

cure. 

406 

1 

reo 

i 70 

4-64 

6-81 

62 

5- 32 *1 

6- 23 J 

■ 6-28 

407 

2 . 

roo 

168 

4*62 

6-20 

66 

6-57 1 
6-62 J 

4.55 

408 

» 

r66 

60 

4-84 

6-14 

68 

5-66 1 
5-52 J 

» 6-69 

499 

4 

48 

4-SS 

52 

5-84 

5-84 

600 

6 

60 

4-48 

62 

6-00 

5-09 

601 

6 

64 

4-64 

68 

5-48 

5-48 


The average vulcanisation coefficient at the 
standard cure is 6*47 with an average deviation of 
± 0*19. 


5ccfwn 2. Cripe-rubber. 

Calculated Average 
valcanlsa- vulcanlsa- 





Oombloed 

Calculated 

tion 

tion 

Sampleljatex Cure. 

BXilphur 

standard 

coefficient 

coefficient 

no. 

lot. 

mins. 

found. 

cure. 

at the 

at the 




% 

mins. 

standard 

standard 






cure. 

cure. 

508 

1 

r 05 
\100 

4-64 

4-82 

96 

6-16 \ 
5-09 y 

5-13 

509 

2 

110 

4-98 

111 

5-58 

5 58 

610 

3 

flOO 

\106 

4-21 

4-59 

110 

6-16 \ 
5-30 / 

5-23 

611 

4 

110 

4-55 

115 

5-29 

5-29 

512 

5 

05 

4-44 

99 

6-14 

5-14 

613 

6 

108 

4-13 

114 

4-84 

4-84 


The average vulcanisation coefficient at the 
standard cure is 5*20 ± 0*16. 

The samples of crepe rubber in section 2 were 
prepared from the same latex as corresponding 
samples of sheet rubber in section 1. 

Series 11 trees — about 20 years old. 

Section 3. Sheet-rubber. 


Calculated Avenge 
vulcanl&a- vulcarUu* 
Combined Calculated tion tion 


SampleLatex Cure. 

sulphur 

standard 

coefficient ooefficient 

no. 

Joi. mine. 

found. 

cure. 

at the 

at the 




% 

mins. 

standard 

standard 






cure. 

cun. 

602 


r7o 

176 

4-41 

4-71 

77 

5-89 *) 
5-38 J 

. ^-32 



67 

4-40 


5-18 

6-18 

603 

2 . 

^70 

4-69 

71 

6-16 

604 

3 

64 

4-60 

66 

6-27 

6-27 

606 

‘ \ 

'64 

68 

4-83 

6-13 

66 

6-63 *1 
6-63 j 

I-SS 

60S 

6^ 

78 

4-86 

79 

6-47 

6-47 

607 


75 

4-88 

76 

6-42 

6-42 


The average vulcaniaation coefficient at n 
standard cure is 6'38 ± O'lO. ^ 


Section 4. Cripe-rubher. 


CiUcoUted 





CombtJll 

Calculated 

vulcanlsa* 

tion 

Bamplelatex Cure. 

sulphur 

standard 

coeIRdent 

no. 

lot. 

mins. 

found. 

core. 

at the 




% 

wiim. 

standard 






core. 

514 

1 

108 

4-49 

Ill 

5-lS 

615 

2 

126 

4-20 

ISl 

4-96 

616 

3 

125 

4-40 

129 

5-04 

517 

4 

120 

4-31 

126 

5-03 

618 

5 

120 

4-07 

192 

4-98 

619 

6 

125 

4-25 

128 

4-83 


Average 

vulcapisa- 

tion 

coefficient 
at the 
fitaudarj 
cure. 
5-13 

4 - 96 

5- 04 

6 - 03 
4-98 
4'83 


The average vulcanisation ooefficient at the 
standard cure is 5 00 ± 0*07. 

The samples of crepe rubber in section 4 ttere 
prepared from the same latex as corresponding 
samplee of sheet rubber in section 3. 

The average vulcanisation coefficients are 
collected below : — 

Series Z. trees Series II. trees 

(about 10 years old). (about 20 years ol j). 

Sheet .. .. 6-17 ±0-10 6-88± 010 

Crtpe .. .. 6-20±0-H 6-OOiOi}7 

The vulcanisation coefficient of crepe at tie 
standard cure Is distinctly lees than that of Eheet. 
The vulcamsaiion coefficient of rubber from the 
older trees is slii^^tly less than that of rubber from 
the younger trees and the results are distinctlj 
more uniform. 

It is an interesting and possibly eignibcant fact 
that as the average time of jr. ,' cure increases, eo 
the average vulcanisation coefficient decrease!. 

Serk» I. trees. Series ZI. trees. 

Form. Time ot Vulcanisation Time of Vulcacisatkt 

cure. coefficient. care. coefficleH 
Sheet . . 61 5-47 72 6-33 

Cr4pe . . 107 5-20 126 6 00 


It should be noticed that there is no relation 
between the time of cure and the vulcanisation co- 
efficient of individual rubbers. The relation isonl.t 
found to exist when average results of a series of 
experiments are taken. It is possible therefore 
that the vulcanisation coefficient at the standar*! 
cure is dependent upon some factor indefirtitely 
associated with the accelerator present in the drj 
rubber. 

The average chemical composition of the rubbers 
is sbown herewith: — 

Series I. trees — about 10 Series II. trees— a Iwut 20 
yean old. years old. 

Pro- Caout- Pro- Caout- 

Biealn. teln. Ash. ^onc. Resin, tela. Ash. 

Sheet l-as 2-27 0-29 65-47 1-73 2-09 0-28 95W 

Crtpo 2-86 2-26 0-28 94-61 2-65 211 0-25 

Tho fact that sheet and crepe rublwrs of 
Series I. trees contain more resin and protein than 
the sheet and crepe rubbers of Series 11. trees, 
suggests that possibly the less chemically pure 
the rubber, the higher will be the vulcanisation 
coefficient at the standard cure. Evi<len^ 
favour of this can be quoted from the results « 
other workers. For example, rubber 
from latex which has been evaporated to 
and rubber prepared from the first clot m 
partial coagulation of latex, both contain j 
the accessory subetancee present in 
rubbers than does rubber prepared in the us 
way, and they both have a higli coefficient ^ 
vulcanisation at the standard cure (de 
Ind. Eng. Chem., 1921, 13. 1134). .However 
amount of the accessory substances in raw r • 
is not the only factor which may affect the ^ 
sation coefficient. The nature of these acc^ 
substances, which varies with the form ana i ^ 
of the rubber, possibly plays an important y 
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118 sheet rubber contains more caoutchouc than 
es crepe rubber, yet it has generally a distinctly 
yher vulcanisation coetheient at the standard 
re It will be diown that some of the accessory 
bstances in sheet rubber are of a nature 
fferent from those in crepe*rubber, and have a 
fferent effect on the vulcanisation coefficient. 
ITollowing up the presumption that some of the 
cessory substances in raw rubber increase the 
aount of combined sulphur at the standard 
re tbe question arises as to which are 
sponsible. De Vries (2oc. cit.) reasoning from 
e^effect of artificial organic accelerators on the 
Jeanisation coefficient, presumes that the natural 



Cure, 

Elor^ation 

Description. 

Dilns. 

0-5 kg. 
sq. mm. 


115 

785 

S 4- aSpe 

. . 115 

796 

4- sheet resin 

115 

745 

’ 4 - slab resin 

115 

579 


at the most three other samples which give excep- 
tional results (and this is to be expected in a 
natural product) so that the evidence in favour of 
a direct connexion between the acetone-soluble 
constituents and the variation in the vulcanisation 
coefficient is very strong. 

In order to pursue still further the influence of 
the resin on the vulcanisation coefficient at 
the standard cure, samples of crepe, sheet, and 
slab were extracted with cold acetone and these 
extracts each added in turn to the unextracted 
crepe rubber in the following mix : — Crepe rubber, 
88; sulphur^ 10; acetone extract, 2. The results 
are shown in the following table: — 

Calculated 


Elongation 

Tensile 

Combined 

Estimated 

vnlcaniaation 

104 kg. 

strength. 

sulphur 

standard 

coeffident 

aq. mm. 

Ib. per sq. in. 

found. 

cure, 

at standard 



% 

mins. 

cure. 

880 

1690 

3-24 

135 

4-2 

891 

1570 

3*45 

138 

4>6 

842 

1760 

4‘43 

125 

5*4 

— 

705 

6*20 

S8 

5*3 


celerators in raw rubber are chiefly responeiblo 
r variations in the vulcanisation coefficient, and 
les not correlate these variations with any of the 
her impurities. 

With a view to finding which of the accessory 
bstancee are chiefly responsible for variations 
the vulcanisation coefficient, attempts were made 
correlate the vulcanisation coefficient of each 
mple of rubber with the amounts present of ash, 
resin’’ (acetone-soluble substances), and protein 
mpounds, and also with the time of vulcanisation, 
le latter was taken as a measure of the amount 
natural vulcanisation accelerators present. 

Only in the case of tho “ resins ” could a distinct 
lation be found between the amount of this 
•esent in each rubber and the corresponding 
ilcanisation coefficient. Attention has already 
en called in this paper to the relation between 
e average time of vulcanisation and the average 
ilcanisation coefficient, and it has been pointed 
it that this relation does not hold for individual 
ibbers. lu the case of the resins, however, a 
ference to the table below and to Figs. 1 and 2 will 
low that, with one or two exceptions, there is a 
lation between the amount of the resin of indi- 
dual rubbers and the vulcanisation coefficients at 
le standard cure. 


eries I. trees— 

r Besin, % 

1 

221 

2 

1*95 

Latex lots. 

3 4 

1*72 2-33 

5 

1*92 

6 

1*77 

Sheet 

VuIcahiMtion 
. eoefBcient 

6-28 

5*55 

5*59 

5*84 

5-09 

5-48 

Crfipe *1 

Eesin, % 

aoo 

302 

2-77 

2*90 

2-77 

2*69 

Vulcan&tioD 

5*13 

5-5S 

5*23 

6*29 

5 14 

4 84 

^ries 11. 

^.ooeffldent 

trees— 

Resin, % 

1*83 

1*67 

1*66 

1-34 

1*72 

1-67 

Sheet -j 

VulcaniiutioQ 

1 coefficient 

5-39 

6*18 

5-27 

5-53 

5*47 

5*42 

Crgpe j 

1 Resin, % 

2*74 

2-56 

2 09 

2*78 

2*59 

2*5« 

VuicanliMtlon 

L coefficient 

5*13 

4*96 

5-04 

503 

498 

4-83 


It will be noticed that, with the exception of 
leet from Series I. trees, which has in previous 
fperiments displayed more variations than sheet 
om the older (Series II.) trees, the vulcanisation 
^Gaicient at the standard cure generally rises and 
I Is as the resin content increases and decreases. 
, e sample which shows the biggest discrepancy 
series 1 sheet rubber from Latex lot 3) unfortu- 
eiy arrived in a wet condition, and had a 
loaa of 1*7 %. Previous work hae shown 
moisture has an influence on tho amount of 
Present (BuU. Imp. Inst., 1916, U. 549; 1918, 
.It .18 probable that tho chemical identity 
ift *“^8*013 ^so affected. This may account for 
^ple in question being abnormal. There are 


In columns 3 and 4 are found the elongations 
under the loads stated, as shown by the stress- 
strain curve. Taking for these 4 cures an elonga- 
tion of 800% under a load of 1*04 kg. per sq. mm. 
as tho standard cure, in the 8th column is found 
the estimated time of cure necessary to give this 
stretch. The vulcanisation times of the samples of 
crepe, crepe -b crepe resin, and crepe + sheet 
resin are so near to each other that tho estimated 
standard cure should be relatively accurate. The 
sample of erdpe + slab resin cures very much more 
quicxly than the other samples. It is possible that 
the error in estimating the time of cure in this case 
may amount to a little more. Even when these 
errors are allowed for tho results in the last column 
leave no room for doubt that the added crepe resin 
increases a little the coefficient of vulcanisation at 
the standard cure, while the addition of sheet and 
slab resin has a very marked effect on tho vulcanisa- 
tion coefficient. It is also of interest (column 6) 
that the addition of crepe resin increases the rate 
i of combination of rubber with sulphur very slightly 
1 — hardly more than lies within the limits of experi- 
i mental error — while the sheet resin markedly 
i increaises and slab resin almost doubles the rate at 
I which rubber and sulphur com*biiie. The sheet 
i rubber resin was obtained from a sample requiring 
oO minutes in which to vulcanise. This is much 
less than is usually required by sheet. The sample 
of slab took 66 minutes to vulcanise. This is longer 
than slab usually requires. 

Numerous investigations at the Imperial Insti- 
tute have shown that slab rubber and also rubbers 
which have been machined, and then kept in a wet 
state, usually have a higher amount of resin 
and a lower amount of protein than has sheet or 
crepe; moreover, they generally vulcanise quickly 
i (Bull. Imp. Inst., 1§18, 16, 435). It is evident 
i from tlie above experiments that the resin 
' constituents of slab rubber are responsible for its 
I quick curing properties. This is confirmed by the 
; fact that the acetone^estracted sample of slab 
‘ required 90 minutes to vulcanise. It seems prob- 
i able that part of the protein portion of raw rubbe'r 
' during tlie process of maturing is rendered soluble 
: in acetone and this acts as a strong accelerator. 

Spence (J. Ind. Eng. Chem., 1918, 10, 116) 
states that Para rubber contains an “ active prin- 
ciple,” soluble in acetone, nitrogenous, and feebly 
basic in character, and acting essentially as a 
catalyst of vulcanisation. On the other hand. 
Stevens found that on one occasion the removal of 
resin had very little effect on the rate of combina- 
tion of rubber and sulphur (Kolloid-Zeits., 1915, 14 , 
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91) While on enother occasion the rate of combina- 
tion was decreased by 25% (J., 1916, CT4). In 
Spencers published experiments (Kolloid-Zeita., 
1912, 11, 2^ the resins ** were more completely re- 
moved than in those of Stevens, and it is possible 
that the last traces of “ resin ” may play an im- 
portant part in vulcanisation. It seems probable, 
however, that the “ resin ” of Para rubber pre-. 
pared in different ways and from different groups 
of trees will differ in quality as it does in quantity, 
and wilt have different effects on vulcanisation. 

The increase in the vulcanisation coefficient at 
the standard cure on the addition of 2% of either 
slab resin or sheet resin is remarkaffie. In a pre- 
liminary investigation on the combination of crepe 
resin with sulphur at 150° C. in a sealed tube in 
the presence of air, the resin was found to combine 
ivith 11*5% of its weiglit of sulphur in 2 hours. 
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planation of this increased vulcanisation coefficient 
since the cr6pe resin was the softest and slab resiil 
the hardest. The explanation may lie partly 
the combination of resin with sulphur to form 
an insoluble product, partly in the physical pro, 
perties of the compounds so formed, and partly in 
obscure physical and chemical relationships. ‘ 

The influence of the resin constituents of rubier 
on the coefficient of vulcanisation at the standard 
cure raises the query as to whether the estimation of 
the correct time of cure by the determination of 
combined sulphur gives results similar to those 
obtained by physical methods. The average vuloan- 
isation coefficient for the whole of the 24 samples 
described in the first part of this paper is 5-2d 
Assuming that a rubber which has been cured to 
coefficient of 5“^ is correctly cured for the purpose 
of these experiments, the time of cure of each 
sample can be calculated and the results compared 
with those obtained by physical methods. Thg 
details are shown in Fig. 3. These results arc 
in agreement with those of other workers and 
indicate that the chemical method of determin- 
ing the time of euro does not give results materially 
different from the physical method (Eaten, be. 
cit.'y de Vries, loc. cii.). Rubbers from the same, 
latx and prepared in the same way differ in cure 
roughly by the same amount whether their time of 
euro is estimated physically or chemically. There is 
not the same agreement between th physical and 
chemical methods of estimating the time of cure 
when rubbers of different form, such as crepe and 
sheet, are concerned. These two types of lubler, 
however, differ in time of cure by an amount so large 
that these discrepancies ore of little importance. 
We mav definitely conclude that the relative times 
of cure "of rubber-eulphur (90:10) mixes are approxi- 
mately the same whether w© adopt the chemical or 
phv'sical method of determining the time of cure. 



Time of vulonisatioa determined (rom the amo»jnt of combined 

Qf vulcanisation determined from the standard 
ctirve o O 

Fig. 3. 

About half of this was insoluble in acetone. A 
fuller investigation of the combination of different 
rubbers with sulphur following the procedure 
adTOcated by Kelly might yield important results 
(.J. Ind. Eng. Chem., 1922, 14, 196y-197). For 
the present it should be borne in mind that the 
addition of 2% of either slab or sheet resin to creM 
rubber increased the vulcanisation eoeflicient by 
approximately 1 % of combined sulphur. If the 
whole of this increase were due to a combination 
of resin and sulphur to form an acetonc-insolume 
compound, it would involve the conversion of the 
whole of the substances soluble in acetone into 
insoluble substances, and even then would give 
compounds containing on an average as much as 
30% of solpbTir. The increase in vulcanisation 
coefficient is so large that the combination of 
sulphur and resin to form an insoluble compound 
is unlikely to be the solo explanation. 

The physMhkl characteristics of the resins previous 
to vulcanisation are also unlikely to provide an ex- 


Conclusions. 

(1) The amount of combined sulphur at the 
standard cure depends upon the way in which the 
rubber is prepare, upon the trees from which the 
latex is obtained, and also to a less extent upca 
unexplained variations in the finished rubber ii’oia 
time to time. In the samples tested the maximum 
variation did not reach 1% of combined sulphur. 

(2) For a series of rubbers, as the average limo 
of cure increases so the average amount of combiiica 
sulphur at the standard cure decreases, 

(3) The amount of combined sulphur at the 
standard cure for rubber of the same form, ai 
from tlio same trees, varies approximately as i 
amount of resin constituents of the rubber varios. 

(4) The resin of crepe rubber has little 

on the rate of combination of robber with su p ■ 
The resin of sheet rubber acts as a mild ’ 

while the resin of slab rubber contains a s roa. 
accelerator. The resins cf slab a"** 
increase the vulcanisation coefficient ot crepo < 
at the standard cure more than does the re 
crepe rubber. 

(5) Whether the time of cure of the r“ ^ 

sulphur mix (90il0) is estimated by the 

physical means, the results are aPP™^ arc coiJ- 
saiL. as long as similar forms of i„,ilar 

pared. The differences are larger when mss 
forms such as sheet and crepe are compar ■ 

The experiments described in this P‘>P“'.^ rh» 
been carried out at the Imperial „„esio» 

course of i“’"e«t*Kation3 oondut^ed i 
with the Ceylon Rubber Research Scheme. 

Imperial Institute, liondon, • 
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Annual Meeting. 

CHEMICAL ENGINEERING GROUP. 

The papers by Messrs. Parrish and Hinchley, read 
before the sessions of the Chemical Engineering 
Group at Glasgow on July 6th, are printed below in 
abridged form. An account of Mr. Walmsley’s 
paper will appear later. An abstract of the paper 
read by Mr. T. H. Gray will be found in the 
July 15th issue, p. 281 e. The full papers will 
appear in the Proceedings of the Group in due 
course. 

OBSERVATIONS ON THE DESIGN AND 
WORKING OF AMMONIACAL LIQUOR 
STILLS. 

BY P. PARRISH, A.I.C. 

[Abridged.] 

The quantity^ of gas liquor produced and dis- 
tilled in the United Kingdom must be of the order 
of 1250 million gallons of 8 oz. (1-73 per cent.) NH, 
per annum. This quantity chiefly arises in the 
purification of crude coal gas derived from the 
¥ carbonisation of coal at gas works and coke ovens, 
from blast-furnace gases, and the carbonisation 
of shale as conducted largely at the shale oil works 
in Scotland. 

Tho following analyses give an indication of the 
average composition of ammoniacal liquors arising 
at various works: — 



Claa works. 

% w/v. 

Coke oven. 

% w/v. 

Blast 1 
furoace. 
% w/v. ; 

Volatile ammonU. . 
FLted ammonia . , 
Total ammooia . . 
(N’HjjS . . 

(N'HjjCO, 

XH.Cl 



1-4 to 2-5 
01 to 0-4 
1-5 to 2-9 
0-8 to 0-9 

S O to 8-5 
OS to 10 

0 07 to 0-3 

0-63 to 0*85 
0 *:i to 0-10 

0-98 to 0-95 

0 40 

1-90 

0-20 

0-04 

0-4 

001 
0-41 ; 

M 

o-ooe ■ 


0-9 

0-3 

093 

010 

2-90 

0-015 


Broadly speaking, the arrangement of the stills 
and liming chamber can Im* divided into three cate- 
gories, viz., (A) free still superposed on liming 
ctianiher, fixed etill separate; (B) free still supcr- 
iwsed on hmang chamber and fixed still: (C) free 
still superposed on fixed still, liming chamber 
separate. 

As to the arrangement which the plant should 
wBe, much depends on the prorision made for 
..f ^ fixed ammonia content 

the gas liquor to bo distilled, and on its free- 
Sr matter. By far the greater num- 

.tiil. 1 ® -ll® operating in the United Kingdom are 
sliir-v,””' double-flanged sections, each of 

rpi .1 generally speaking.^oonstitutes a chamber, 
tlio between the corresponding flanges of 

Vulenn”^®’’'' “'■® «'**'*’ Imseed oil and 

W lead and 

provided with '’'"“’if® ^ 1'®^® t® I*® 

such a manholes, and of 

inc of afford facilities for the cleans- 

and/or P*P«® the removal 

»hatevor*^ft” 5- frogs, crocodiles, or 

device is provided, 
sections joints between tho soverni 

»mmoniu tor the leakage of 

the I 1* ^iiusual to insulate the covers 

^ss of 1® ■'rith non-eonducting material, the 

^omoletA is not inconsiderable. 

^ become necessary owing 

^^ockaeeq utl/*?,”® sludge, either causing 

■■emovo are difficult, if not impossible, to 

ten, or the lime may form laminations 


on the bottom of the chambers to such an extent 
as seriously to impair the thermal efficiency and 
capacity of the plant. 

Another arrangement of still which largely over- 
comes tho disabilities to which reference has been 
made above comprises an outside shell free from a 
multiplicity of flanges, and without cleaning man- 
holes. This design of still, for which Dr, Carpenter 
was responsible, contemplates the withdrawal of the 
internal elements, which comprise a hood, tray, 
and bubbler, as constituting a complete chamber 
for cleaning purposes. 

These hoods, trays, and bubblers are provided 
with machined faces so that there is no possibility 
of the by-passing of steam on the outer part of the 
trays. Suitable lifting tackle is provided for 
facilitating the removal of the internal elements, 
which, in turn, are all provided with suitable lifting 
lugs. 

It has been found in practice that, provided the 
accumuhitions of lime sludge at the foot of the 
liming chamber are removed every fortnight, and 
the top cover of the fixed still is lifted monthly 
for the cleaning of the perforations of the anti- 
priming device, the still will operate continuously 
for six months before cleaning is necessary. Dur- 
ing this time approximately 5,000,000 galls, of 
gas liquor will have been distilled, still cleaning 
representing a charge of about 2d. per ton of sul- 
phate made. With the shell type of still, involv- 
ing as it does the withdrawal of the internal 
elements for cleaning purposes, it would be ob- 
viously unwise to arrange the plant according to 
category B. (c/. supra), as this would necessitate 
the removal of tho liming chamber in order to 
afford access to the anti-priming arrangement, or 
first tray, of the fixed still. 

Manifestly w’itli gas liquor having a high con- 
tent of fixed ammonia, particularly if such fixed 
ammonia is due to ammonium sulphate, the diffi- 
culty of keeping the distilling sections of the fixed 
still free from sludge^ particularly tho first and 
second fixed sections, is great. Special considera- 
tion should bo given to the design of the liming 
chambers or the elements of large liming chambers, 
which admit of considerable time contact, in order 
to ensure active agitation. Easy means of a 
periodic discharge of the sludge from the foot of 
the liming chambers should also be provided. Fail- 
. ing this, an arrangement of plant with outside 
liming section specially designed as represented in 
category C. is necessary. 

It is the author’s view’ that mechanical considera- 
tions, such as facilities for cleaning, provision for 
tho removal of bubbling hoods and initial capital 
cost, have been the factors largely governing the 
design and arrangement of gas liquor stills in the 
past. Had designers and makers of gas liquor 
stilLs been in a position to visualise the items which 
contribute to the cost of ammonium sulphate in 
so far ns the still itself is concerned, it is not 
improbable that less attention would have been 
directed to this somewhat circumscribed aspect 
of design, and more attention given to the possi- 
bilities of designing a still which would be economic 
as regards steam consumption. In saying this, 
it is not overlooked that the ideals of the chemist 
and physicist have not infrequently to be com- 
promised ill order to ensure mechanical strength 
and practicability in the matter of production. 

Tho data given below relative to the char- 
acteristics of several types of present-dav stills 
load to the conclusion that standardisation 
based on experimental data under varying condi- 
tions, and with due regard to the fundamental 
laws governing the distillation of gas liquor, would 
be fully warranted. 


Characteristics oj ammnniacnl iiguor stills as supplied hy English makers. 
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Sunymariaed heat baJance of eidphaie of ammonia manufacture. 


(«) 


HeS^enteriDg stUl— 
X Via steam 
XI. „ liquor 
III. u linie •. 


B.Th.U/8 

259,100 

166.000 

12.000 


436,100 

,y\ Saturator balance — ■ • 

^ 1 Heat entering 241,000 

II. Ht. oI dilution 7,900 

III. ,1 >1 formation . . . . . . 65,800 


314,700 

Interdiange balance— 

Entering preheaters . 258,300 


Cr 

Heat leaving still — * B.Th,lJ.’8, 


I. Via gas stream , . 241,000 

II. „ effluent 192,000 

III. BadiatloD loss (0*7%) .. .. , .. 3,100 


436,100 

Heat entering preheaters 258,300 

Loss (radiatioo) \1a liquor whilst centrifuging, etc, U7'8%) 56,400 


314,700 


Heat recovered via liquor . . . . . . . . . . 165,000 

,, lost via water (0-0%) .. .. .. .. 21,760 

.. .. gas (0-1%) 180 

Badiation losses (21*0%) 71,360 


258,300 


258,300 


Tho above figures show the heat expressed in 
terms of B.Th.U. entering and/or leaving the 
various parts of the pLant constituting a complete 
sulphate of ammonia unit. 

Not infrequently has the question been asked, 
What are the conditions governing the water 
balance of a saturator? 

Owing to the heat of formation of ammonium 
sulphate by the combination of the ammonia with 
the acid of the saturator, the temperature of the 
bath is at least equal to the temperature of a 
boiling saturated solution of ammonium sulphate. 
A further increase of temperature accrues from the 
free sulphuric acid content of the bath. Indeed 
the temperature of the bath will be at least 16® C. 
higher than tho temperature of tho stream of steam 
and ammonia leaving the still. Hence there can 
be little possibility of the condensation of water 



Fig. 1. 

showing liquor and ammonia gas concentrations 
at two rates of speed. 

3 7 galls, per hour A 1 . . 

^ jwith identical steam consumption- 

in the saturator unless the heat of formation of 
ammonium sulphate is counterbalanced by heat 
msses via conduction, radiation, and the circula- 
mother liquor outside the saturator, 
the factors governing tho water balance of a 
saturator are undoubtedly the strength of acid 
used and tho quantity of extraneous w'ater 

tuch IS introduced thereto. 

that when using sulphurio acid of 
* content, 50 gallons of extraneous water 
ro?. j ^^‘^roduced to the bath without creating 
®^ndant mother liquor. 

thermal data afforded by the measure- , 
11 *^ review a simple calculation will show 

4 F 8®*mns of water was being evaporated per ; 

sulphate (of 25*74% strength) i 


So far it will be seen that there is great uncer- 
tainty as to the form which the elements of an 
ammoniacal liquor still should take if the vital 
factor, namely, steam consumption within the still, 
is to be economised. Hitherto hypotheses have 
been deduced and indeed worked upon, but it is 
dopbtful whether any satisfactory data have been 
arrived at, eitlier experimentally or otherwise, to 
indicate the precise form which the elements should 
assume, and the conditions under which the stills 
should he operated if a minimum steam consump- 
tion is to be attained. 

Having an experimental sulphate of ammonia 
plant available^ experiments were conducted under 
varying conditions with a view of arriving at cer- 
tain conclusions in tlie above connexion. 

Fig. 1 is a diagram showing the liquor and gas 
concentrations at two rates of feed with identical 
steam consumption. It will be seen from this 
diagram that the rate of flow has been increased 
by about 250% at the sacrifice of 0*23% of free 
ammonia in the effluent. It is not inconceiv- 
able that an identical effluent to that of 



% XHs in gas stream. 

Fig. -2. 

Diagram showing ammonia concentration of gas, with 
varying contents of ammonia. 

the lower rate of feed would have been obtained 
had the time contact been increased (say) to the 
extent represented by two additional trays. This 
experiment wonld appear to indicate that given 
a definite time contact, the steam consumption can 
be made to approach the theoretical minimum pos- 
sible dependent upon the liquor feed concentra- 
tion. The latter condition embodies the ideal at 
which designers of gas liquor stills should aim, and 
incidentally the ono with which manufacturers 
should be conversant when contemplating the pur- 
chase of gas liquor stills. 

A measure of the efficiency of the steam con- 
sumption of a gas liquor still is afforded by the 
concentration of the ammonia in the gas stream. 
A simple method of determining this factor under 
practical working conditions is to condense the 
stream of steam and ammonia leading to the 
saturator, and to make a determination for 
ammonia, carbonic acid, and hydrogen sulphide 
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contents. From a series of analyses carried ont in 
this manner, the graph shown in Fig. 2 has b^n 
prepared. By calculation from the foregoing 
graph the curve in Fig. 8, which affords an indi- 
cation of the steam consumption per lb. of 



Curve showing steam consumption per pound of ammonia, 
with varying concentrations of ammonia in gas liquor. 


ammonia in relation to the ammonia concentration 
in the crude liquor, has been constructed. 

Unfortunately little information appears to be 
available concerning the extent to which the con- 
centration of ammonia in the gas stream is affected 
by varying concentrations of ammonia in the gas 
liquor. This obviously has an important bearing 
when fixing the price of gas liquor according to 
its ammonia content, and particularly so when 
purchasing concentrated gas liquor. As far as is 
known, the only recent work published on this 
aspect was an article appearing in Chemical and 
Metallurgical Engineering of February 15th la.st 
by Emil Piron, in which some of the fundamental 
laws governing the distillation of mixtures were 
discussed. This worker has shown the lines along 
w'hich problems of this character can be studied, 
both experimentally and mathematically. Indeed 



Fig. 4. 

IHagram of Emil Piron' s values, showing the variatiott of 
“ K," with a variation of the strength of liquor. 

the article is of such merit that diap-ams, based 
on the experimental data furnished, have been 
embodied in this contribution. Fig. f is a graph 
which shows the relationship between the composi- 
tion of tbA liquor being distilled and that of the 
distillate leaving the still. The particular experi- 


ment comes under the category of a disoontinuom 
distillation, but the data so given can he corre. 
lated to the performance of a continuous still 
This graph in conjunction with Fig. 5, which is 
oompfled from data by the same author, is of in, 
portance as indicating the economic limit which 
should be looked for as representing the poiut at 



Fig. 5. 


Steam consumption per unit of ammonia distilled from 
liquors of varying concentrations, plotted from data bt/ 
Emil Eiron (see Chem. and Met. Eng., Feb. 15, 1922). 



Fig. 6. 
nill’s still. 


which further distillation is unprofitable- 
furnishes some idea as to the relative , j„t 
liquor of different concentrations from 
of view of the distiller. haviuB 

It ha.a been suspected by , uouor 

technical and practical experience or g 
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ctills that there was no particular merit in the 
dements of the still being arranged with a deep 
«al through which the ascending gases and steam 
compelled to bubble. On the contrary, it 
'-as been suggested that the capacity of a gas 
liquor stiil can be fully maintained, and the steam 
consumption appreciably reduced, if the ascending 
gases and steam emerged on the liquor line in the 

b shows a continuous gas liquor stilt which 
was m operation in London in 1878, the design of i 
whicli was based on the principle of a compara- 
tively Urge surface area with a thin film of liquor, 
along which the gases and steam skirted by reason 
af the contiguity of the respective plates. It is 
known that a still 15 ft. high by 7 ft. x o ft. in 
section, having 38 plates, was capable of dealing 
with the free ammonia content of 10,000 galls, of 
eras liquor of 0—8 oz. strength per day. 

" It is clear from the experience afforded by the 
operation of the above still that heating surface 
is not alone the governing factor which should 
be aimed at in the design of gas liquor stills. 
Rather must attention he directed to ensuring the 
greatest intimacy of contact along with maximum 
time contact and heating surface. Attenuated 
bubbling of such a nature that maximum deforma- 
tion ana/or reformation of the bubbles is ensured, 
is the principal factor for promoting rapid 
equilibrium. 

Experiments have been directed to the elucida- 
tion of the above view by varying the depth of 
seal for a given still design, and although the 
author is reluctant to draw premature conclusions, 
evidences are not wanting which support the 
theory advanced above. 

It has to be remembered that the utilisation of 
exhaust steam is not confined to vacuum distilla- 
tion plants alone. Many gas liquor stills operat- 
ing under normal pressure conditions are worked 
to-day with exhaust steam. Moreover a con- 
sideration of the relativo vapour pressure of 
ammonia and water in typical gas liquors at 
ranges of pressures between (say) 20 in. of mer- 
cury (absolute) and 35 in. (absolute) leads 
one to the conclusion that no great saving in 
steam consumption is likely to accrue, whereas an 
additional expenditure of steam will be required 
for the operation of the vacuum pump and the 
pump installed to withdraw the effluent liquor 
from the still. 

Other considerations also operate when working 
a vacuum still. Some are advantageous, others 
have the contrary effect. The volume occupied by 
the steam at (say) 5'7 lb. per square inch (the 
^Jsoluee pressure at wliich the vacuum still at 
Hamilton is reported to have worked) le 68 
ft. per ib., as contrasted with 24'75 cub. ft. 
lb* when operating under normal pressure dis- 
hllation conditions. Thus, under vacuum condi- 
hons, th.e velocity of the steam through the still 
Js appreciably increased and hence the time con- 
18 reduced correspondingly for a given weight 
or steam. On the otner hand, the greater volume 
W stcani passing over, or bubbling through, the 


quoron the several trnys is dearly an advantage. 


lii 

, avvjjrai vruys is cicany a 

' ^iiirestly the elements constituting the chambcr.s 
J operated under vacuum must have larger 
orea provided for the ascent of the stream 
steam and ammonia. 

. ' ® . '^’^oertainty existed as to the intrinsic 
varv^ ^ dealing with gas liquor of 

to ^*^centratioiis, experiments w'ere made 

^onrl aspect. Gas liquor of varying 

WM fed to the experimental still 
+vr that the effluent liquor 

^ approximately a constant 

fcvi. Prom the rates of flow and the oon- 




Ihis 


curve 


. Pig. 7 hae been constructed. In brief, 
represents the amount of ammonia dis- 


tilled in unit timo expressed in relation to the 
concentration of the feed liquor. 

Gat liquor storage tanks. 

Ae to the form of the tanks and the general 
arrangement for the storage of gas liquor, prac- 
tice varies considerably througliout the country. 
The shells of Lancashire boilers are used in many 
cases for the storage of gas liquor, and it is known 
that they have served quite well for this purpose. 
Experience suggests, however, that sectional plated 
cast-iron tanks are preferable, and are calculated 
to have a much longer life tlian .second-hand steel 
boiler shells. 

Preheaters and coolers. 

With sroall units of plant it is usual to place 
the preheater inside the still house, where it^is 
not subjected to extremes of temperature during 
operation. With larger units of plant the pre- 
heaters are almost invariably placed outside the 
itill house building. This practice may be re- 
garded as unsound from the point of view of heat 
c>onservation. The quantity of heat leaving the 
saturator, however, is appreciably greater than 
that required to raise the temperature of the 
feed liquor to boiling point. Indeed, cooling 



Fig. 7. 

Dia^am of the capaciiy of experimental atill in 
relation to strength of feed liqiior. 

water h.is to be profusely used to reduce the waste 
gases at atmospheric temperature. 

Devil Vniuor stontge tank. 

On account of the no.vious character of the 
devil liquor, it is important tlmt certain steps 
should be taken to ensure its collection and treat- 
ment. This i.s be^t effected in a sectional plated 
east iron tank suitably lagged which will allow of 5 
to () hours’ accumulation. Opi7nons vary as to 
the best method of treatment. At many works the 
j devil liquor is pumped along with the gas liquor 
j and tho mixed liquors are distilled, Tho only 
disadvantage is that exi^ense is entailed in the 
! matter of steam, and many of the impurities of 
the gas liquor which are arrested with the devil 
liquor, such as pyri<lin<*, creosote oil, naphthalene, 
i etc., are again returned to tiie saturator. Obviously 
1 for the production of white salt it is essential 
; that these impurities should be disposed of in 
j another way, and not recirculated to the saturator. 

! Moreover, it must be remembered that the di.s- 
! tillatiou of devil liquor represents apprqximatel.v 
a 20% r dv.ciion of tlie capacity of the still, which 
is ain-iiuT important consideration. 

('onsfituent ports vf gas Vig-nor stills. 

Fig. 7 shows how tho olomonts of tho still designed 
by T)r. Carpenter (r. xi/pn/j are assemhhHl. The 
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bottom tray is supported on a circular webbed 
flmige arranged within the still. Each succeeding ■ 
tra>* is in turn supported by the one underneath. : 
The first bubbler of tho free still, placed immediately j 
above the liming chamber, is supported by a vertical j 
0-iii. cast iron pipe (which by a bend near the toot . 
conducts the limed liquor to an outer annulus) 
placed centrally in the liming chamber and ter- > 
minating with a suitable base. The first bubbler 
sup}>orts the hood which in turn supports the 
bubbler. Thus the whole weight of the bubblers 
and hoods is transmitted to the 9-in. pipe, ^*^d 
fcb.e complete weight of the trays is reflected on 
tile webbed flange. 

For the permanent machined joints a mixture ; 
of red and white lead is used. For the faced joints ! 




Fig. 7. 


of the superimposed sections graphite paste is 
used. A packing of yarn is also employed between 
the trays and the outside shell of the still ©o as 
to prevent the admission of any rust ^bicb will in- 
terforo with ttie removal of the trays. The bubblers 
of the fixed section of this particular still are open 
with serrated edges on the two circumferential 

^merits of the design of this still are the 
size of the liquor overflows and the large area of 
wetted surface which the elements afford. Further 
it is evident that the designer has appreciated 
two other important factors, viz., the great advan- 
tage of a high velocity of the vapours where they 
come in contact with the liquid, and the imporv 
ancQ of lime contact as between the vapour 
.ibovo th^iquid and the liquid itself as aiding 
equilibrium. 


Fig. 8 shows the elements of a still which was 
introduced to this country about 40 years ago 
Home of the features of this still, particularly tho 
liming section, possess definite _ merit, but it ji; 
believed that there are many directions in which 




Fig. 9. 

le still can bo improvetl, particularly 
f area of liquor overflow's, 
lie vajwur and liquid, and velocity o 
.rough tho liquid . „ ,iill of 


•ougn vrn.* 

Fig. 9 represents the elements or a f- 
cent design. Regard has obvious j 


been P» 


liil 
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to the removal of the hoods for cleaning purposes, 
and tlio possibility of blocked outlets would appear 
be remote, in view of their size. The compara- 
tively small diameter of the still in relation to the 
quantity of gas liquor with which it deals and 
the arrangement of hoods which clearly admit of 
the bubbles from one being thrown in contact with 
those created by the adjacent hood, must ensure 
considerable^ deformation, thus increasing the 
contact of liquid and vapour. 

Fig- 10 represents a very simple form of ele- 
ment. If simplicity were the predominant factor 
in the efficiency of a gas liquor still, this particn- 





r 





Fig, 10. 

certainly merit a premier place. 

“’’d fixed stills are 
to ri.dn" Irttvel of the liquid is left 
‘lo'ys“-iL’' alternately. The over- 
'■'itlnnfl,- ,™*®V®bly_ large and the designer has 
I'ockairp^s '* '"•'•.d the importance of avoiding 

reaiiu' Itotnt. The hoods are capable 


One disadvantage appears to 


localijlu *}'®, 5‘U'‘t‘'J?«ment of iiood lends itself to 
Moreover the area of the 
d the v,,„ "‘t* '■? ofs the area 

*"‘'112 "'Itmh area is too large for en- 

oppmacbi,, '"Jpour velocity as to give anything 

‘'■"■g optimum bubbling. 


represents the elements of a square 
still which by reason of its form must have the 
iT IoIki- regards cost of production. 

3itLr^ accessible 

e ther for inspection or withdrawal. Whether 
the liquid will follow the path intended for it 
appears .somewhat open to doubt. Whilst the 
arrangement of four hoods is a considerable ad- 
vantage, it is feared that tlie area for the a.scent 





of the gas is far too large for ensuring satisfactory 
bubbling, and the liquor overliows also appear to 
be unnecessarily restricted, although protruding 
as they do beyond the castings, they are without 
doubt easy of access. 

Fig. 12 represents the constituent parts of a 
still of recent design. This still has a very large 
capacity. I'he designers have recognised the ini- 
iwrtanoo of large overliows and the advantage 

‘ b2 
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attending the depth of chamber in relation to the 
liquor on the trays as increasing the factor of 
time contact. Moreover the weight of the still in 
I elation to the capacity is certainly a chemical 
engineering achievement. The latter is largely 
due to the adoption of a small liming chamber, 
and of course introduces a subject on which there 
would he, no doubt, considerable divergence of 
views. It is believed that the design, by reawn 
of the large area afforded by the serrations, mili- 
tates against such a vapour velocity as is calcu- 
lated to ensure satisfactory bubbling. 

Fig. 13 represents the elements of a still possras- 
ing several merits, particularly the one of creating 
bubbling over a large surface area, and ensuring 
impact between the respective bubbles from the 
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several hoods. It will be an advantage if the 
makers will in future increase the diameter of 
the overflow pipes, as it is not inconceivable that 
trouble mav arise from this cause. 

Fig. 14 represents the chief constituent parts 
of a still which was designed nearly forty years 
ago. Whilst the designer has apparently recog- 
nised the importance of maximum agitation of 
the liquid, it is feared that the area of the serra- 
tions, which are largely in excess of the area of 
the gas outlet, will obviate this desideratum. 

Fig. 15 represents the elements of a square still, 
certain advantages of which have already b«n 
named. Here the importance of vapour velocity 
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ciently rapid vapour velocity to ensure satisfac- 
tory bubbling, altbougb tbo arrangement of the 
hoods and their camparative contiguity will 
doubtless assist in causing conflict between the 
respective bubbles. 

Fig. 17 is similar in many respects to the ele- 
ments of one of the other scjuare stills to which 
reference has already been made. 

Fig, 18 represents the sections of a still which 
has obviously been designed to ensure agitation 
over a largo area, but unfortunately the low 
velocity of the gas is not calculated to assist to 


UnfortiHiately lime containing 96% CaO a j 
free from ashes is very difficult to obtain 
no doubt this has been one of the deterring facto'^ 
to the adoption of such a method as the one infV 
cated. It is found in practice that cream of jiJ' 
cannot be pumped satisfactorily, and that f 
pumping is resorted to milk of lime of about 
'IVaddell at 70'^ — 75^ C. has to be used. Tlic Ijm, 
mixer must obviously be placed in such a positi«! 
that the cream of lime (say) of 30° Tw. j.J 
gravitated direct to the liming chamber. 
regard is had to the fact that lime is with didicuip! 


lbs. milk of Hme oontaioiog 18'7 lbs CaO. 
Thousand B.T.U’s. 



54 zs '■ in 

2‘io i-t-: 

C'3 : 51 

74 07 C'l 

11-2 W-1 

7-0 7-2 C'9 


Sp, gr, (*Tw.) 


8 

12 I 16 

Lb. CaO per gull. . . 

0-244 

0-498 

0-752 1 l-OO 

Oail?. reqvilred to give 13'7 

• 



lb. CaO 

56-1 

27-0 

18-2 j 13-7 

Eb. required to give 13-7 lb. 



1 

CaO 

i 572 

286 

193 : 148 

A. Heat required for dlasolu* 




tioD, B.Th.U. (lOOO’s).. 

86-4 

43-2 

29-2 , 22-4 

B. Heat absorbed in dUtUla* 




tion, ditto 

60-9 

30-5 

20-5 ; 15-8 


18 1 

20 

22 

24 

26 

23 

30 

52 

M3 1 

1-26 

1-38 

1-52 

1-64 

1-77 

1-90 

2-03 

121 ! 

10-9 

9-0 

9-0 

8-4 

7‘7 

7-2 

6-7 

132 

120 

110 

101 

D5 

88 

83 

78 

10-9 

18-4 

lO-O 

15-3 

14-3 

13-3 

12-5 

11-8 

141 

12-8 



11-7 

10-8 

lO-l 

9-4 

8-8 

8-3 


N'OTES. — 1. The above flg<ires are calculated for the distillation of 100 galls.of 8-oz. liquor having a fixed ammonia couknt of (rSlO [ 
w/v (20% of the total ammonLu). 

2. An excess of 20% above theoretical lime quantity ia allowed. 

3. The milk of lime enters the still at 110* F. and hoc therefore to bo raised through 106-5® to 216-5® (the temp, of dUti!l;\tiori). 

4. The heat required for the dissolution of the lime is taken .-u 151 B.Tir.U. per lb. of solution. 


Fio. 19. 

Diagram having rejerence to the thermal aspect of the application of lime. 


^his end. The manholes appear to afford satis- 
factory access to the overflow pipes, but whether 
the serrations of the hoods can be as easily 
cleaned, or whether they can be readily withdrawn, 
is a matter of doubt. If there had been a larger 
va|K)ur space alx)ve the liquid level in the trays, 
this would have ensured a greater time contact 
which obviously is a decided advantage. 

TAming and liming chambers. 

The most economical ay of liming the gas liquor, 
which has been deprived of its volatile ammonia, 
is to introduce powdered lime by a positive method 
to the liming chamber. By pursuing this method 
steam and water are economised, and in addi- 
tion advantage can be taken of the heat gener- 
ated by tlie formation of calcium hydroxide. Tlie 
importaye of this aspect is made evident by the 
graphs and data furnished in Fig. 19. 


.soluble in water (only a 0T7% solution at 1-J " 
being possible) the importance of main Udninii ^ ^ 
cream of limo in agitation with the liquor iicccinf' 
bo unduly emphasised. 

The introduction of cream or milk of J 
the still chills the liquor at the foot of the 
chamber momentarily, but sufficient steaw, 
ally about 10% of the total, has to be 
ensure the necessary agitation and to maintain 
mixed liquor at boiling temperature. ., 

Coming to tbo question of the size of a n 
chamlKjr, it would appear evident that if jjj 
i.-i to be efficient, there must be a limit to 
of the liming chamber in relation to 
volume of Umed-liquor treated. 
of the faults of design of many liming 
is that they are too large and allow *at« 

to settle out, instead of being retained m a 
of suspension. This is a matter to whica 
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creasing attention could be very profitably 

Not infrequently has the question been asked, 
hj- managers in charge of sinall and medium sized 
sulphate of ammonia plants, whether any formulas 
u-ere known relative to the quantity of milk of lime 
required per unit volume of gas liquor containing 
a certain percentage of fixed ammonia in relation 
to the total ammonia. 

Fig. 19 is of interest in this connexion. It is 
clear that a formula of the kind referred to can 



Eio. 20. 

calculated from anal.vii<'al data, Giie ; 
eh forniula (based on tlio milk of lime rouuirod ; 

'^^udred gallons of gas liquor) of which fho i 
riter ha.s knowledge is expressed thus : — - 

^ V = 65 F s- L, ! 

represents the volume of milk of lime I 
ca ,F the fixed ammonia content of the ■ 

of '•* ounce strength, and L the strength 

“me in degrees Twaddell. 


The following calculation will afford an indica- 
tion as to how the above formula has been arrived 
at and incidentally gives an idea of the excess 
milk of lime solution which it contemplates : — 

^ strength 0-3469 oz. NIL. 

I" Tw. milk of limc = 0'845% CaO at 70" C, ; 
or, in 100 oz. ditto there is 0 845 oz. CaO 
in 1 gallon ditto ,, ,, i a52 

2 NH, : CaO as 34 : 66 ’ 

1 07. fixed ammonia requires 0 348^ 56 

=:0'r)7I2 07 .. CaO. 

Thd factor per gallon of gas liquor on the above 
given data ts O o712^ l-3o2-0-42, or a factor ix-r 
100 gallons of 42. 

Presumably the formula cited contemplate.s 
about a 50% excess of milk of lime-. This is rather 
excessive as extended experience suggests that the 
whole of the fixed ammonia can be eliminated, given 
reasonable control with a surplus of milk of lime 
of 10 — 20% of the theoretical. 

Coming now to the question of typical liming 
chambers, Pig. 20 shtiws a pipe bringing the gas 
liquor to be limed to the foot of the still, at which 
point the milk of lime is added. The steam inlet 
pipe is provided with four outlets two of which 
are placed tangentially, the other two ^ing at 
right angles to the pipe. The baffle plates admit 
of considerable travel for ensuring uniformity of 
admixture. 



Fk;. 21. 


Fig. 21 I anoilu'r foiiu of iiiniiig 

iliamlK*!-. The liquor to Ik* limed is brought to 
the foot of tile by four pipes and the milk of 

lime is aduiittod at the foot (;f the still, a suitable 
agitating stea.ni itli radial arms being 

provided. The limed liquor ascends the liming 
«‘hamber and is illiorod through a perforated plate 
prior to being di-^charged to the fixed still. 
Whotber blockages arise on tiie perforated plate 
is not known, but except the agitation is toler- 
ably effective, it is feared that this may prove a 
possible soxu'^H} of diificulty, particularly sc as the 
[x*rforatod plate is not too readily accessible. 

Fig. *22 shows a simple form of liming chamber 
which iutorvonos between the free and fixed stills. 
The liquor to he limed enters almost at the foot of 
the chamber, at which point the milk of lime is 
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introduced. Agitation is created by a circular 
perforated pipe, the limed liquor leaving by the 
overflow pipe shown in the sectional elevation. 

Fig- 23 represents another typical liming 
chamber having many features in common with 
t^se already described. It will be seen that this 
^Pl'angement provides for the limed liquor pass- 
ing to a chamber at the foot of tlie column before 
being led to the fixed still. 

It is important that the gas liquor should bo 
thoroughly decarbonated before entering the 
liming chamber, otherwise the ammonium carbon- 
ate will react with the milk of lime forming 
calcium carbonate, which becomes hard in the 
still and renders cleaning much more frequent 
and difficult. 

Where the liming chambers are of tolerable size, 
provision should always be made for the periodic 
emptying of the liming chamber in order to remove 
the accumulations of lime sludge which settle out. 
Indeed, it has been found advantageous in the 
operation of many stills to run off part of the 
limed liquor from the liming chamber direct to 
the waste Ijgpior main once or twice each day. 


Manholes should also be provided in connexioj 
with all liming chambers in order to afford access 
for cleaning purposes. 



To prevent the escape of steam etc. from tlie 
foot of the fixed still or fixed segment, it is neces- 
sary to provide some suitable seal pot or cquivsleni 
arrangement in order to ensure that the steam 
admitted to the fixed still will proceed through 
the several chambers and not by-pass the appar- 
atus. 

Constant steam supply. 

The pressure against which the steam has to 
work in the fixed still, where uj'iinliy [)0 ; of 
the total steam is admitted, is the prcssiiro of 
the combined seals in the several trays, plus the 
seal of the cracker pipes of the saturator, and 
the skin friction of the preheaters, coolers and 
pipe lines. This pressure will obviously vary 
with different stills, but usually does not exceed 

lb. per sq. in. 

In the case of the steam admitted tn tlio jiu'iOjj 
chamber, the pressure against which this will 
have to work will be of the order ol 5- f* H*. por 
sq. in. It is dear, therefore, that some form ol 
reducing valve must be used, in order to reduce 
the pressure at which the steam boilers normalJ.' 
work to a pressure compatible with the require- 
ments of the stills. 

Constant feed of liquor. 

Many arrangements for ensuring a 
of liquor to ammoniacal liquor stills have 
devised. Generally speaking, those having 
float or suitable steel ball valve placed 
small tank are the ones in operation in connes 
with small and moderate sized distillation , 
On the whole this type of constant feed g. 
inent has been found fairly satisfactory in op ^ 
ation. Some makers provide a 
feed arrangement, consisting of a glob® 'ijcal 
which is placed a pipe having a series of 
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stepp®^ holes, graduated to represent varying 
rfttes of flow. 

ifjjo only disadvantage of either of the above 
^rraugein^iits is the fact that the pressure against 
Jvijiclt the liquor is discharged is a slightly vary- 
ing one, dependent on the depth of the acid seal 
ir) the saturator. 

i^n ntrangement for ensuring satisfactory and 
oniform feed in connexion with large units of 
piijnt provides for direct pumping of the liquor 
to the still, the rate of feed being governed by 
a cock to wnich is fitted a graduated quadrant and 
pointer. As a meanfi of governing the delivery 
of liquor from the pump a connection is made 
from the delivery line the suction, and inserted 
ill this line is a spring-type of by-pa.ss valve. 
Tiie principle of this by-pass valve is that the 
liquor floats the mushroom valve against the 
pressure of the spring which can be adjusted. 

Constant disekarue. 

'this is dependent almost wholly on the main- 
toiiance of the two conditions to which reference 
has just been made. It has been found in prac* 
tice that the setting of the outlet cock can best 
be adjusted by providing it with a graduated 
quadrant and pointer. _ 

Prior to the admission of steam to the still for 
heating purposes it is important that all the 
trays should be sealed as well as the steam pipe 
[)r jets in the liming chamber and the fixed still. 
The heaters and coolers should also be filled with 
gas liquor and water respectively so as to prevent 
possible fracture of the pipes when the cold liquor 
is first introduced. Provision should be made for 
venting the air from the still. A suitable arrange- 
ment is to take a IJin. wrought iron pipe from 
the cast iron pipe leading from the still to the 
satuVator, and provide this with a cock, allowing 
the discharged foul air to be emitted to the 
atmosphere. 

The practice of venting a still inside the still- 
liouse is a dangerous one and should be disooun- 
teuanced. 

The gradual admission of steam to the still i^ 
important, particularly with the types of distil- 
lation apparatus which consist of a series of 
double-flanged pieces which are heavy in charac- 
ter. Such stills must l>e cautiously heated, other- 
wise tJie irregularities of expansion will cause 
Iracture. 

a new still of tolerably large capacity 
at least twelve hours should be allowed for raising 
tlio teni|>erature to the requisite degree for the 
‘lumissiijii of the gas liquor. 

Thermometers should be provided, preferably 
f 4.U suitable oil pockets, on the liquor inlet 
0 the preheaters and on the outlet to the still. ■ 
jnet siiiiilarly thermometers should be fixed on tlio 
^aste inlet ^ the coolers and on the cutlet. 

tt IS also desirable to arrange a centrally situ- 
. board so that the various pressures can 

operator of the 


, Bu uiijiii me variou 

De observed without difficulty by the 


plant. 

It is 
Hi the 


equally important that each of the stills 


m!n ' category A type of plant, and the 

bfi categories B and C should 

^ efficient safety valve, one fonn 

adiiiA 3 spring type and ran be easily 

pressure relieve at any predetermined 

neliT^ of a still after temporary stoppage 

tliP i occupy more than four hours. After 
cock °r\^*'^^on of the still has become warm, the 
sent # yont pipe can be closed and the steam 
pipes saturator, the cracker 


iiquor ” have lien sealed with mother 

outlef 1 ^ important that the devil liquor 
cooks should be opened immediately the 


I heaters ^come warm in order to allow of the 
automatic withdrawal of condensation which 
i must ari.se, due to the cooling influence of the 
I gas liquor and water with which the heaters and 
, coolers are filled. 

Prior to feeding the still with gas liquor it is 
: wise to pump, or gravitate, milk or cream of lime 
to the still, so that by the time the gas liquor 
; is introduced, there is a complement of boiling 
: milk or cream of lime in the liming chamber. 

I The raising of the temperature of the apparatus 
I to this i>oint is usually done with steam at boiler 
I pressure, but immediately the liquor feed is {X)m- 
i menced the reducing valve .should be brought into 
I operation by removing one or more of the weight.-s 
' on the spindle. The next step is to direct atten- 
tion to tbe passage of the limed liquor to the 
. fixed still, the connecting pipe to which is usually 
; provided with a cock so that samples can bo drawn 
, from time to time. As soon as the limed liquor 
enters the fixed still a further and final ndjust- 
' ment of the steam reducing valve and the steam 
' inlet valves to the stills is necessary. 

Temperatures at the essential parts of the 
plant should be taken at regular intervals and 
soould be recorded. Equally the liquor feed 
gauge board should be watched very carefully 
so as to make certain that a uniform feed is being 
obtained. Records of the liquor fed to the still 
. should be made half-hourly. 

It is usual to connect a cast iron pot to the fixed 
still, and to provide such pot with two vertical 
pipes, one of which is carried almost to the foot 
of the pot and which is provided above the pot 
with a glass tube suitably connected to give an 
indication of the working level of the still, the 
other pipe being attached to the cover of the pot 
in order to serve as a safety valve. 

One other point of importance as affecting the 
operation of gas liquor stills has reference to the 
necessity for a uniform feed of devil liquor along 
with the gas liquor. It has been found that an 
indication of the uniformity of conditions is 
furnished by taking a continuous temperature 
record of the waste liquor leaving the still. 

A continuous sample of the waste liquor leav- 
ing the still should be taken and a definite 
standard adhered to in this connexion. Experi- 
ence suggests that O’Olo NH, iji the waste 
liquor is an economic strength, as working 
below this limit simply resolves itself into the 
recovery of an exiguous amount of ammonia at 
the expense of labour in the operation of the 
plant. The devil liquor .should be tested period- 
ically from the points of view of its freedom or 
otherwise from ammonia and its volume. The 
presence of ammonia indicates that leakages are 
occurring, and these shoul<l lie arre.?ied at the very 
outset. An unduly large volume of devil liquor 
suggests a high consumption of steam in the di% 
tillation of the liquor, or otherwise the leakage 
of water in the coolers. 

Early indications are furnished of the fouling 
of the stills by the necessity for reducing the 
volume of steam being introduced thereto, and 
it will be found, other things being equal, that 
the effluent liquor gradually increases in point 
of ammonia content. If tar accidentally becomes 
mixed with the liquor, in order to prevent this 
adversely affecting the working of the still, the 
preheaters and pipe lines to the still should be 
dischargeti, such discharged liquor being returned 
to a tank for separation or other suitable treat- 
ment. 

In concluding these observations the author 
desires to summarise his view's as to the direction 
ill which progress in the design of ammoniacal 
liquor stills is likely to proceed in the future. 
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Designers must concentrate their attention and | 
energies to the evolution of the elements of a i 
still which will be economical as regards steam 
oonsiimption. Data must be arrived at as to the 
relative value of attenuated bubbling, as com- 
pared with time contact of the liquid and the 
vapours as a factor in aiding equilibrium. 
Obviously distillation cannot proceed until the 
vapour prosaure of the nmmonia in solution in 
the trays is in excess of the vapour pressure of 
the ammonia in the vapours. 

It should be possible to design such a forni of 
bubbling device as will not only assist in promoting 
optimum bubbling, witli maximum imi>act between 
the respective series of bubbles so formed, but that 
such an arrangement need not necessarily appre- 
ciably reduce the factor of time contact of the 
liquid and vapour. Such time contact can 
obviously be iiK reased by allowing a tolerably large 
vapour space abov’o the liquid in the trays. 

Optimum bubbling is a function of a definite 
vapour velocitj’, which, when exceeded, will hold j 
up the liquid and prevent contact between the | 
vapour and liquid — in other words, will defeat i 
its own object. This definite vai>our velocity will 
diifer in each compartment of the still, by reason 
of the varying vapour volumes, and instead of as 
at i)rcsent the serrations, or perforations, of the 
bubblers being uniform in size, these must be 
modified in accordance with the varying volumes 
indicated. I 

As regards the utilisation of the surplus heat | 
leaving the saturator, it is evident that the 1 
present arrangement of plant as generally known | 
must be improved in order that more satisfactory 
conservation of the heat available can be ensured. ! 
There are several fjossibilities in this direction 
which must occur to one on careful consideration 
of the conditions obtaining. 

Finally the author wishes to express his thanks 
to those chemical plant manufacturers and gas 
engineers wdio have kindly placed drawings and 
photographs of their stills and accessory plant 
at his dispo.sal, without which the paper must 
obviously have been less comprehensive in its 
scof.e and data. 

Tie also wishes to expre.ss his thanks to Dr. 
Carpenter and Mr. E. V. Evans, F.T.C. (the | 
( hief of the Chemical Department), for their per- ^ 
mission to publish ^rtain experimental and j 
other data embodied in the paper, and for their ; 
helpful guidance at all times. 1 

His thanks are likewise clue to Messrs. O. W. i 
Weight, F. C. Snelling, and C. E. Parr for their j 
assistance in the preparation of several of the j 
drawings and diagrams, and for their helpful ’ 
suggestions. j 


THE GENERAL PROBLEM OF 
EVAPORATION. 

BY PROF. J. W. HINCHLEY, A R.S M., F.I.C. 

\_Ahridfjed.'\ 

The common meaning of the term “Evaporation” 
i.s the vaporisation of a liquid at some tcmpcra'turc 
below its boiling point, but in the technical sense 
the w'ord may be considered to be synonymous with 
vaporisation. 

The subject is a very difficult one and challenges 
the chemical engineer at every turn. It may be 
considered under two heads ; — 

(а) Evaporation below the boiling point of the 
liquid evaporated and 

(б) Evaporation at the boiling point. 

The study of the former has occupied the atten- 
tion of meteorologists, physiologists and phyaici.sts 
to an extraordinary extent for many years, but 
unfortunately the work has rarely had any 


chemical engineering aspect, and its iitibtv f 
this purpose is generally lost sight of. ‘ 

Dalton, Apjohn, Maxwell and Stephan nic i' 
m(»t celebrated of the host of workers 
studied this subject. Stephan showed that thor? 
of evaporation from a circular flush 
radius a is given by the expression : — 

4 a k log Pp 

P-Pi 

w’here 

k is the coefificient of diffusion of the vapour 
P is the total barometric pressure, 
p* is the partial pressure in ram. of Hg:. of (]], 
vapour of the air, 

p, is the partial pressure of water vapour at 
the temperature of the water surface. 
If po and p, are small in respect to p 
formula becomes — 


4 a k (Eip*’”) 


Such a formula is useless to the c-heniieal 
engineer, since it is almost impossible of .'ippHcs. 
tion. It states that the rate of cvaponition i-. 
proportional to the linear dimensions of the tank' 

A short experience with figures derived froui 
industrial work rapidly proves that the rate oi 
evaporation may be taken to be proportional to 
the area of the surface without serious error, pro- 
vided that other factors such as the size, the 
ventilation and other points with respect to the 
factory are taken into consideration. 

The urgent necessity some years ago of estiniat- 
ing the outputs of crystallising plant compiled 
the author to determine the rate of evaporation 
from water surfaces under ordinary factory con- 
ditions. The ordinary statement that the rate of 
evaporation in still air was proportional to the 
difference between the vapour pressure of the 
liquid and the vapour pressure in the air was foimd 
to bo untrue, but a simple and reliable formula, at 
any rate for chemical engineering purpo.ses. was 
found and adopted. The formula may he subject 
to criticism on account of its dimension.'!, but its 
utility justifies its existence. Since that date 
hundreds of experiments with simple nppariitas 
luivG been carried out by the students of ltio 
Imperial College in the course of their training, and 
it is found that the rate of evaporation uuiy be 
expressed by a simple formula: — 


Rate of evaporation in /'i n \I‘2 
kilograms per sq. metre ^ 
pier hour from water V. 50 / 

surfaces 

where 

p,i=vapour pressure of the liquid in luii], 

Pe =vapour pressure of the water vapour m 
the air in the same units. 


Thi.s equation has been drawn in the form of 
curve (Fig. 1), and as an alinemciit clim t bv M'- 
Uman.ski (a former student of the Imperial College)- 
Knowing the temperature of tho water an 
the hygrometric state of the air, the 
enables one to determine at any in.stant the 
evapioration from tanks of water in still air. ''h, 
salt solutions it is obvious that the t-L 

give accurate results provided that the j, , 
of the vapour pressure of the solution 
presence of the salt be taken into account, i ^ 
experiments have been made both with ^ 
with salt solutions and compared with 
results. In general the agreement is good. 
estimating purposes the formula lua.v be 
to be 10% high. 

When calculating the value of P ‘ / of 

solution using Raoult's law (the lowiiUo 
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our pressure is proportional to the mol periinit- • 
' the dissolved salt present), any dissociation 
‘'f the salt should be taken into account. 

Above 60° G. the experimental results are lower 
* those indicated by the formula owing to the | 
f t that Pti is true vapour pressure in the : 

in immediate contact with the liquid. On the j 
^II cT hand the margin conditions modify the effect 
1 - between large vessels and small vessels to a j 

may be. remarked that since from a theoretical I 
int of view the rate of evaporation in a still ] 
?hnosphere should be proportional to the vapour j 
* ressure difference, some explanation of the index ; 
^ desirable. The explanation seems to be that i 
still air is impossible under the con> 1 
ilitions, for moist air is lighter than dry air, so that 
convection must he a normal accompaniment of 
evaporation. Again, when there is a difference of ; 
temperature between the liquid and the atmosphere : 
the convection effect must be still more evident. | 
heoiiard Hill, in approacliing the subject from ; 
•J plivsiological standpoint, obtained a slightly j 
different formula. He u.sed a simple and ingenious • 



Histi'iimeiit called a “ Kata-theriuoinetcr.” simply 
im al(ohol thermometer with a large bulb wliiiii 
|ne5i.siire,s its own rate of cooling. By covering the 
milb with a “ muslin glove/’ after dipping the 
j^aole instrument in hot water, its rate of loss of 
could be determined in any air comliiions 
imposed. He z*eferred all liis resiills to the 
^mnperature of the hiimun body. It will ho 
that the area ol surface of a “ muslin 
bo\c could not be a very accurate figure for our 
I uposc, although it is remarkably valuable and 
atisfactorv for physiological i>urpo.ses. He 
the- formula— 


The work of Carrier in America calls for special 
mention, since he ha.s appioacluHl th<? subject from 
a chemical engineering point oi view and has 
obtained extremely useful results. His formula 
for evaporation in still air is — 

n ^ 0-093 (t.'-c) 

where R is the nuinlx^r of pounds of water 
evaporated per sq. foot of surface per hour and €‘ 
and c arc the vapour pressures of tlic liquid and in 
the air respectively in inches of mercury. Con- 
verted into metric units and using the same 
notation as iKjfore wa get — 

W ^ 0-0178 (pe— p,d 

It will bo noticed that 0 0l78 is nearly 

i'Jffect of velocity . — The effect of a draught on tiie 
rate of evaporation from the surfaces of liquid.^ 
has been investigated by main- ob.server.s. There is 
a differeiue of opinion as to whether tin* rate ot 
evaporation is intreased in iiroportion to the 
velocity or in proportion to the sq. root of the 
velocity of the current of air. 

Jell'ries in 1918 discussed the subject mathe- 
matically and found that; — 

(1) The rate of evaporation is proportional to 
ihe sq. root of the velocity. 

(2) Tlie total evaporation from surfaces of the 
'•aine shape and orientation to the wind are as the 
J powers of the respective areas. 

Tile dilficulties of ensuring that the current of 
air is parallel to the surface, that its velocity is 
uniform and is measured accurately, apart from 
the presence of disturbances and convection effects, 
make the problem extremely difficult. 

Leonard Hill’s experiment first led him to a 
formula involving the sq. root of the velocity, but 
lie has now added to his “ still air” formula the 
factor O' 102V® '’, where V is the velocity of the wind 
in metres per second. This would indicate that the 
rate of evaporation is doubled in a wind velocity of 
U'oo metre per second. 

It is obvious that tlie rate of evaporation will Be 
greater for a wind impinging on a surface than for 
a 'Wind parallel to a surface, and it is usually 
found that the rate i.s nearly doubled when the wind 
strikes the surface at a right angle. This would 
explain the high rate given by HilTs formula, 
>iiuc his “ Kata-thermomeier ■’ expoFyOs a large 
area of vertical surface. 

( arr:ci' states that the rate of evaporation is 3^ 
limes as great in a wind of 4000 ft. per minute 
velocity as in a wind of 1000 ft. per minute volocitv, 
and the formula he adopts indicates that the 
increase in evaporation is proportional to the 
velocity. Converted into metric units his equation 
becomes — 

W = 0-0178 ^1 -I (Pe - p<i) 

It mil bo soon that in a current of air paiallcl 
to the surface the evaporation is increased to twice 
that in still air at a velocity of I'lf metres per 
■soctind- -almost oxactlv half that given by Hill's 
I'oimula, The effect of changes in barometric 
prossmo on the rate of evaporation may be allowed 
lor bv modifying the formula ns follows: — 

W ^ 28-2 

and if we adopt Carrior's figure for the effect ot 
velocity on evaporation 'wo obtain the following 
formula : — 


K = 0-085 (p. ~ p,) I W 20-2 (' + 

*8 the rate of evaporation loss in heat wlicrc, as botore, is the number of kilos of water 
It* ^.7 per s<p centimeter per second. I'vaporalcd per sq. metre of surface per hour, v is 
^ ^ 111 bo noticed that the index ia aS not 1'2. the velocity of air in metres per second, pi and 
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pj are the vapour pressures of the liquid and in 
the air respectively in mm. Hg. P the baro- 
metric pressure in mm. Hg. 

This formula can be approximate only, but under 
ordinary practical conditions where the tempera- 
ture of the liquid is less than 60° 0. the error 
should not be more than 10%. 

The experimental work at the Imperial College 
has not reached the stage when this formula can 
be thoroughly criticised. 

It is obvious that the formula must fail with 
high velocities of air current because saturation 
of the air will impose a limit — in fact, the straight 
line law suggested cannot be strictly true. 

There are many applications of the fact that the 
rate of evaporation from a vertical surface is 
practically twice that for a horizontal surface — tlie 
conditions under which direct impingement of the 
current of air may readily take place. 

In drying cakes of wet material the rate of dry- 
ing is increased greatly by placing them on edge. 
One of the moat successful air-drying peat 
processes depends largely on that fact. 

With respect to the evaporation of liquids other 
than water, the rate of evaporation appears to be 
proportional to the molecular weight, and for 
liquids which are not associated the law may be 
stated — 

W = 0-48 M ^ ^ (approximately) 

where 

M is the molecular weight of the substance 
Pc* is the vapour pressure of the liquid 
P is the barometric pressure. 

W is the weight of liquid evaporated in kg. 
per sq. metre per hour. 

MeaJiurernent of vapour pressure . — The accurate 
determination of the vapour pressure in the air is 
becoming more and more important as the effect 
of air-conditioning on the output of factories is 
becoming appreciated. The determination of the 
dew point directly is often in error through the 
temperature or heat gradient in the instrument 
being comparatively great. Fig. 2 shows a con- 
venient dew point hygrometer designed by the 


n 


c 



Fig. 2. 


author. The thin silver chamber is charged with 
ether and air drawn through it by means of a water 
pump or rubber bulb. The cooling produced by the 
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evaporation of the ether lowers the temperate 
of the surface until dew appears. The flow of 
pump is then reduced until the dew just disappear 
The mean of the temperatures at which 
phenomena occur is taken to be the dew poj.? 
Unfortunately, even if the experiment is perio^irtipii 
very slowly, and although a reading of less tW 
oiic-fifth of a degree can be obtained, the tempera** 
ture gradient may produce an error of twice or 
three times that amount. This fact is due to tk 
high surface resistance of even such a couductoj 
as silver, so that the temperature of the therinQ. 
meter for both readings may be as much as half a 
degree different from that of the surface upoj, 
which the dew is formed. By making the bulb of 
the thermometer the container for the coolino 
agent as well as the surface for the deposition of 
dew the effect of the temperature gradient maybe 
eliminated and a very accurate result obtained 

The dry and wet bulb thermometer appears to be 
the universal instrument of the factory for the 
determination of the hygrometic state of the air 
A di.'^cussion of the instrument would be too long 
for this paper, but it may be stated that although 
it is nearly always inaccurate it is rarely mialead- 
ing. In instruments where the bulbs are shielded 
and the air is drawn past the wet bulb bv 
mechanical means moat satisfactory results arc 
obtained, but the ordinary stationary instrument 
is very unreliable. 

The more recent electrical methods give excellent 
results, but if used without a complete knowledge 
of the principles involved may be very misleading, 

Drying. — While the evaporation formula given 
are devised for use in cooling, crystallising, ant] 
concentrating operations, they may also be applied 
to drying operations in air dryers. 

If the rate of drying does not exceed the rated 
liquid diffusion through the material the rate d 
drying is nearly proportional to the perunitaged 
“ tree ” moisture present in the material. The 
texture and plasticity of the material affect this 
rate to an extent which cannot generally be 
estimated, and experimental tests for the deter- 
mination of drying factors (the relation of the rate 
of drying of the material to the rate of drying of a 
water surface under the same conditions) are always 
necessary. 

Knowing the maximum and minimum drying 
1 factors for the material in question and therefore 
i the maximum and minimum rates of drying the 
I logarithmic mean of these rates will give the 
average rate of drying. Since the determination 
of a logarithmic mean is one of tlie coniinonest 
I calculations the chemical engineer must make j 
j have ventured to submit a graphical method of 
I determining it. If the smaller number be divided 
; by the larger number and the fraction obtained w 
j called “ j," the logarithmic mean will be given by 
i multiplying the larger number by the fraction - 

i (i-j) log. 1/i 

I 

I The values of this fraction are given by the curvfi 

; 

I Boiling point evaporation. — In considering 
I subject of evaporation at the boiling point nice 
i with many new conditions and limitations to tae 
I rale of evaporation possible or desirable * 

I successful evaporating plant is one in which tor 
given quantity of heat supply the maxiinunt ra 
of evaporation is produced at the minimum co _ 
On this account it is necessary to employ hc®t « 
surfaces at their highest rates of worKing. 
sizes of vessels and pipe work so that for a gt 
expenditure in capital, fuel and labour, 
maximum amount oT profit is obtained. 
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There is tio question that the efficiency of 
1 , mical plant is capable of enormous improvement 
V the application of sound chemical enginee.ring 
both in design and operation. Few are 
jcience^^ ^l,at a considerable extent this improve 


be carried. 


aa-are to 

'"The ""rate of heat transmission in evaporating 
t from steam to water solutions may vary in 

■plEir'l' lit.*!*, . , , .. i_„i £ onrt i- ort/tA 


the same 

calories ' 


kind of plant from 300 to over 3000 
(3 per sq. metre of surface per hour per I® C. 



0 01 0-2 0*3 0*4 05 0 6 0-7 0-d 0 9 l-O 


j*a/b 1 

Fig. 3. 

temperature difference. This simple fact illustrates 
the possibilities of sound chemical engineering. 

in plant in which evaporation takes place from 
the surface it is obvious that the area of that ; 
surface should boar some relation to the amount of ! 
evaporation. The equation we have already dis- i 
cussed fails when pe = P (i.e., at the boiling point), : 
hut it suggests that at the boiling point of water 
the rate of evaporation in still air would be about : 
26 kg. per sq. metre per hour and that such an j 
evaporation would bo produced from water without ; 
any disturbance of its surface, that is, without any | 
boiling. This figure seems to indicate the rate of 
evaporation from any water solution at which no 
difficulties from frothing, entrainment, or other 
troubles could occur. 


The maximum rate at which evaporation might | 
take place from an evaporator is not easy to deter- i 
Tuine, but everyone who has had charge of 
evaporators or stills will have experienced the effect 
cf projection of the liquid from the still, cither as 
whole or by frothing or by ordinary entrainment. 
The designer of the plant, however, must fix a 
limit to the rate of evaporation from the surface 
'n Ills particular apparatus, and it has !>rpn llv 
author’s practice to suggest tho figure <>f 200 kg. 
P^r s(j. metre per hour. In rectifying plant, when* 
t^ntiainment must be avoided at all costs, tliis rati* 
^noiild not exceed 100 kg. per sq. metre per hour, 
•nose figures represent the maximum rate 

at which any apparatus may be workml, but they 
iiive. a convenient design figure. 

In that type of evaporator in which the liquid 
s tor(>pd through tubes and the contents of the 
iibo are proj^ted into the chamber in which 
eparation of liquid and vapour may take plaee. 
niB limitation of area doea not arise. In this type 


we obtain a more or less fine spray in which the 
convex surfaces of the drop present a maximum 
area and the best conditions for vaporisation. On 
the other hand, however, frothing of the liquor 
may intpose a working limit. 

An interesing feature about frothing is the fact 
that there is generally a critical rate above and 
below which the plant may be worked without any 
trouble from this source. 

An effective save-all ” or arrangement for the 
separation of spray from vapour makes tho 
questiou of area of pan of less importance, but it 
is always desirable to measure the amount of 
entrainment, which is occasionally excessive. 

In most commercial plants it is obvious that tho 
limitation of the rate of evaporation is mainly n 
question of heat transmission. On this subject it is 
quite easy to produce observations which arc 
mutually contradictory, unless one takes into 
account secondary effects which are neglected and 
generally misunderstood. 

It is generally assumed that the rate of heat 
transmission through any given surface is ^>ro- 
portional to the temperature drop, and this 
a.ssumption enables the chemical engineer to make 
calculations for design purposes which are usually 
satisfactory iu practice. 

It has been stated by many observers that the 
rate of heat transmission per degree Centigrade of 
temperature difference per unit of surface increases 
with the temperature drop. On the other hand, 
there are quite a number of observations which 
would suggest that the rate of heat transmission i* 
greater with small temperature drops. 

In many experimental results the figure^ 
obtained are simply measures of the rate of supply 
of heating agent to the apparatus, the capacity of 
the pipe-work to supply steam, etc. 

Contradictory results may he explained by 
simple physical facts that have been overlooked, 
errors in determination of mean temperature and 
temperature differences etc. 

A few preliminary experiments at the Tmperi.al 
College gave curves of heat transmission which 
could only be expressed by a cubic equation. It 
is obvious that contradictory conclusions could 
easily be drawn from such experimental results if 
they' had rot been carried far enough to reverl 
their character. 

A slight consideration of heating by steam i.s all 
that is possible in this paper. 

The rate of heat traiumission from sto.am to 
boiling liquids i.s determined mainly by : — 

(a) temperature drop and temperature level, 
i <b) the velocity of the liquid and of the heating 
steam. 

I <c) tho density and viscosity of the li<iuid. 

I (d) the resistance of the surfaces and scale. 

(o) the resistivity of the material of which the 
heating surface is made. 

The work of Badger and others in .American 
Fnirersities is very valuable on those points. 

Tcwjpcrrtfure drop. — There is little doubt that 
the rate of hc.at transmission is not strictly pro- 
portional to the temperature drop; hut since the 
amount of mochanicnl disturbance hears some 
relation to tenqH'rature drop and temperature 
level, and is limited hy the construction of the 
plant, no mathematieal relation is possible except 
for I particular desigji. Tt is found that with a 
particular type of plant or at .a particular tenqxwa- 
turo level, a certain temperature drop will give a 
maximum rate of heat transmission. .\t high tem- 
perature levels this drop will he greater than at low 
temperature levels and with high hydrostatic heads 
greater than with low hydrostatic heads. With film 
evaporation this drop is smallest. 
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Vdocity effect . — The effect of temperature drop 
and temperature level is hound up with (h) the 
effect of the velocity of the liquid and of the 
heating steam. 

The effect of velocity on increasing the rate of 
heat transmission is well known, but full scientific 
knowledge is not available. 

Scale . — The effect of density and vi.scosity of 
the liquid on the heat transmission will be obvious 
without discussion, but much experimental work 
is needed on this point. The resistance of. the 
metallic surfaces and of any scale formed is per- 
haps more important to the user than any other 
point. To keep clean the heat transmitting sur- 
faces of a plant is not a question for the chemical 
engineer only, but for the chemist as well. The 
chemist can often prevent the formation of a hard 
scale by slight modifications of the process. The 
chemical engineer in charge is often powerless, 
and can only stop for cleaning at definite in- 
tervals — with most plants the best solution of the 
problem is only obtained by the assistance of the 
chemist. 

Where the circulation is high and the heating 
surfaces are well submerged scale to a minimum 
is produced. It may be mentioned that the pre- 
sence of fine solids in a well circulating evaporator 
will often keep the surfaces clean. 

Material . — Although the effect of the heat re- 
sistivity and thickness of the material of the heat- 
ing surface is much smaller than the other factors, 
it must not be neglected. Rates of heat trans- 
mission of over 3000 are not possible except with 
good heat conductors. 

Multiple evaporation . — It will be realised that 
owing to the high latent heat of water the 
cost of evaporating water is very high. By using 
the evaporated steam as the heating agent in 
another apparatus a large portion of this latent 
heat may be recovered and a further evaporation 
obtain^, and so on. This is the well-known system 
of multiple effect evaporation. 

The heat pump . — Early in the last century, it 
was suggested that by compressing the evaporated 
steam, its temperature could be raised and it could 
he us^ in the same evaporator as heating steam. 
Siemens tried this plan in 1868, but on account 
of the low efficiency of compressors of his day the 
experiment was a failure. To-day four or five 
firms are making plant on this principle. 

On account of the immense improvement in 
efficiency of electrically-driven turbo-compre'ssors, 
and also by the use of high pressure steam in- 
jector compressors, a considerable amount of 
success has been obtained 

It will be realised that in this form of evaporation 
the condenser is the heating surface itself and is 
at a higher temperature than the liquid in the 
evaporator. Of course, the condensed water from 
the heating surface is used in a heat-exchanger 
for heating the in-coming liquid. 

Provided that the temperature rise is small, 
about 5® C., the efficiency of the “heat pump” is 
snfficiontly good. By the turbo-compressor, about 
10% heat efficiency is obtained and by the injerlor 
probably over twice this amount. 

It is obvious that on account of the small tem- 
perature difference (3^ C. or 4° C.) the method 
cannot he used efficiently for concentrated salt 
solutions and that in any case special methods 
must Hk used for obtaining a high coefficient of 
heat transmission. In the Soderlund and Boherg 
evaporator the liquid is allowed to flow in a thin 
film down vertical tubes. In the Prachc and 
Bouillon evaporator, mef'hanical means are adopted 
to move the liquid at a high speed and a very high 
coefficient is obtained. 
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THE HEAT DEVELOPED ON MIXING Slir 
PHUniC ACID, NITRIC ACID, AND WATKij 

BY J. IV. MCDAVID, D.SC., F.T.C. 

It is well known that when sulphuric acid or nitric 
acid and water are mixed heat is developed, and 
that the actual amount of heat depends on tk( 
initial .and final concentrations of the acid solution 
The quantity of heat generated has been determined 
in the case of mixtures of sulphuric acid and water 
and of nitric acid and water by Thomsen (Tlioinsen’i 
“Thermochemistry,” translated by K. A. Bnjijj 
p. 76). Thomsen’s results put in slightly diffeteni 
form, are given in Tables 1 and 2, while they are 
shown graphically in Fig. 1. 

Table I. 


Quantity of heat liberated when pure sulphune 
acid is diluted with water to give 1 g. of solutior 
of strength shown. Taken from Thoiiisen'i 
“ Thermochemistry,” p. 76.* 


MoU. 

Mob. 

Total 

H,SO,. 

H,0. 

weight of 
mixture, 

10 

1 

8* 

908 

5 

1 

508 

2 

1 

214 

1 

1 

lie 

1 

1*5 

125 

1 

20 

134 

3-0 

152 

1 

4-0 

170 

1 

5-0 

188 

1 

6-0 

206 

1 

00 

200 

1 

150 

368 

1 

lO-O 

440 

1 

30-0 

638 

40-0 

818 

1 

800 

1538 


Gram- 

% H,80* 

U.' calories 
evolved 

caloriea 

In 

perg.ol 

evolved. 

product. 

solution 

9480 

93-2 

liroduad. 

96 

8930 

66-4 

17-6 

7770 

91-6 

30-3 

6382 

34-5 

05’O 

8122 

78-4 

65-0 

6404 

73 1 

70'4 

11167 

64 4 

73'5 

12320 

57-6 

72'5 

13135 

52-1 

m 

13740 

47 6 

M7 

14886 

377 

57’4 

15950 

26 6 

43'4 

16256 

223 

37-0 

I64S0 

157 


16580 

120 

20'2 

10780 

C”1 

lO'd 


• ty. also Porter, Trans. Faraday Soc.. 13, 373. 


Table II. 


Quantity of heat liberated when pure nitric acid 
Is diluted' with water to give 1 g. of sulution oi 
strength shown. Data taken from Tliomsen’! 
“ Therrnoehemistr.v.” P. 78. 


.Mols. 

Mob. 

Total 

HNO,. 

!l,0. 

weight, 

10 

1 

8* 

U48 

5 

1 

332 

2 

1 

144 

1 

1 

81 

1 

2 

99 

1 

3 

117 

1 

4 

135 

1 

5 

153 

1 

10 

243 

1 

20 

423 

1 

40 

783 

1 

iOO 

1863 


Gram- 

% H.VO. 

Calories 

calories 

iQ 

pi'i 

evolved. 

product, 

^olmioD 

Drodured. 

4880 

97-2 

:-5 

4420 

94'9 

13-3 

3915 

87 5 

27-3 

40'5 

3285 

77 8 

4808 

03 0 

4S'l 

5690 

53'9 

4d-5 

0206 

467 

46-5 

6008 

41’2 

43 4 

7318 

25’9 

:50'2 

7440 

14'9 

17-5 

7440 

8i) 

O'i 

7440 

3-4 

3'9 


Similar data for mixtures of sulplitinc an j 
litric acid, and water are very often riciuirca 
onncxiou with the designing of cooling 1’'“"” ' 
doyed in acid mixing, hut hitherto, with tnect r 
,ion of results determined for a few ’*1'"''' 
uch information, has not been availiiole it 
ividcnt, however, that, with the assistance o 
igures given in Tables I. and II.. a very j 

it experiments would give a sumcicnt lui'i • 

■esults to enable a diagram to be 
vould be of cousi<lerable assistunce m lu' it. p 
lealing with acid mixing or acid distillaiKiii. ^ 
.‘Vs .<i triangular diagram is the 
nethod of rcprestnitiiig results for „ vI.* tl-H.l) 
lata given on the H,SO. — HjO and H- > jj,, 
rraphs in Fig. 1 were first of ail transfi i" 
irianglo in Fig. 2. For this purpf; 
amtages of sulpliuric acid in 1 g. of soliiti > 
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, ^ produced from pure acid and water give 10, 20, ! 
? ,,♦/> s.-caloriee or heat, were read off from the 1 
•anil and plotted along the side HjSO* — H^O of j 
! triangle in Fig. 2. Similarly the results refer- • 
(r to jiiixtures of nitric acid and water were read ‘ 





Fia. I, 

Graphs showing hftat developed on mixing pure enlphurlc 
•ill or^20% oleum, or nitric add with water. Otlculated from 
Aa ffiven by Thomaen (Thermo-Chemlatry, p. It) and Porter 
Faraday SOC.. 13, 373). 


The experiments were carried out in the silvered 
glass vessel of an ordinary vacuum flask. In each 
experiment 400 g. of mixed acid was prepared by 
placing one of the constituents in the flask, noting 
its temperature, bringing the other constituent to 
the same temperature, then adding it to the liquid 
in the flask and noting the rise in temperature. 

In order to calculate the heat developed, a know- 
ledge of the specific heats of the mixtures, over the 
temperature range employed, is necessary, but .such 
data are not available. The specific heats of 
mixtures of sulphuric acid, nitric acid, and water 
at 2(F C. have, however, been determined by Pascal 
and Gamier (Bui). .Soc. Chim., 1920, 18) and the 
results obtained by them have been used in calcu- 
lating the quantity of heat liberated. From one or 
two isolated specific heat determinations carried out 
at higher temperatures it is evident that the error 
introduced in thi.s manner is negligible for ail 
practical purposes. 

The method of calculating the amount of heat 
developed can be best explained by means of an 
actual example. When g, of 49'2% nitric acid 
and 150 g. of 06T6'4 sulphuric acid were mixed 
there was a rise in temperature of 49‘2‘^ C. The 
water equivalent of tlie calorimeter was 17 g. and 



Fiu. 2. 

Heat ik'VcIoiK'd in p.-calorics |ier 2. of jircJnct wlien luiwl a^'i.l i;" cmiuvi iroin 
HjSO,. 100‘’o UNO,, atul U.O. 


I 1 and plotted along the sido HNO,— t the spoi-ific heat of the resulting mixed acid was 

lU of the diagram in Fig. 2. Tho points repre- 1 0’573. The heat actually evolved was therefore 
eating 10, 20, etc. calories were marKed with the ' (400x0'o7;l-f- 1 D x 19*2 12113 g. calorics. But this 
number. ! is only the lieat evolved in producing the mixed acid 

in order to obtain similar points inside the 1 iji <iuestion from 49*2;; nitric acid and 96*16% 
angle, it was necessary to delerinino the heat j sulphuric acid, and to obtain the total heat evolved 
losfr producing mixed acids of various com- | in producing the mixed acid from 100% sulphuric 

for this purpose mixtures of tin* fol- I acid. UXI . nitric acid, and water, it is necessary 
If.., were employed ; — (l) 49’2% HN(\ and to add to tlio above figure the heat already de- 
20 0% HNO, and 96*16% ll,SO,. vclopcd in producing 2‘)0 g. of 49*2': nitric acid and 
iiid and 60*0% Hi,SO*. (4)96-8% HNX), 150 g. of <»6 16 -: sulnhiirie acid. 

ID s u Mixed «u'id containing Now from Fig, 1 the heat developed in producing 

^42^tb,48 .4% HNO,, l'8% IIjO, and water. J g. of IXVlOx. sulphuric acid from H,^>* and 
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water is 19'5 calories. Hence the heat developed 
in producing 150 g. of 96*16% sulphuric* acid is 
2925 g.-ealories. 

Again, from Fig. 1 the heat developed in pro- 
ducing 1 g. of 49*2% nitric acid from the 100% acid 
and water is 47*8 g.-calories, and therefore the heat 
emitted in producing 250 g. of 49*2% nitric acid is 
11,950 g.-cals. Hence the total heat emitted in 
producing 400 g. of the mixed acid in question from 
100% HjS 04 , 100% HNOi, and water is 12113+ 
21>25+11950 = 26988 g.-calories or 67*5 g.-calories 
per g. of mixed acid produced. 

All the results given below were calculated in 
this manner. 

The details of the experiments carried ont and 
the results obtained are given in Tables III. — VII. 

Table III. 

Hesults of experimeyiis on mixing 49*2% nitric add 
and 96*16% .<iw7p/iizric acid. 


Hcftt 

d6Vf^lnp«d 


Weight 

Weight 

CompoaltioQ of 



Id makiug 

of 

of 

mixed 

Add 

Temp. 

Sp.he&t la. of the 

49-2% 

96-1% 

produced. 

rise. 

of 

mixed 

HNO, 

]I,SO« 

% 

% 

* C. 

mixed 

add from 

used. 

used. 

H,SO„ 

HNO,. 


KCld. 

H,SO„ 

g- 

8- 




HNO, 







and H,0. 
g.-cah>rie8. 

250 

150 

36-06 

30-77 

49-2 

0 573“ 

■ ‘ 67-5 

300 

100 

24-04 

36-91 

32-6 

0 616^ 

r : 62-2 

350 

50 

12-02 

43-05 

17-4 

0-640i 

56-1 

200 

200 

48-08 

24-61 

M-O 

0-52 tf 

69-7 

150 

250 

60-10 

18-46 

72-0 

0-475 

• 67-3 

100 

300 

72-12 

12-30 

63-0 

0-447 ■ 

59-9 

50 

350 

84-14 

0-16 

47 8 

0 410 

44 6 

0 

400 

96-16 

0 

— 

— ^ 

? 19-5* 

400 

0 

0 

49-2 

— 


47 8* 


• Taken from Fig. 1, 


Tabi.e IV. 

Itesults of experiments on mixing 20% nitric add 
and 96*16% sulphuric acid. 

Heal 

developed 


Weight 

or 

Weight 

of 

Compositloo of 
mixed acid 

Teiup. 

Sp. heat 

In making 
1 ii. of t.l»e 

20% 

96-1% 

produced. 

rise. 

of 

mixed 

HNO, 

HjSO,. 

% 

. % 

* C. 

mixed 

add from 

8- 

»• 

HNO,. 

HjSO,. 


acid. 

11,80,. 

hVo, 

and H,0. 
g.-calorie!i. 

41 2 

350 

50 

17-5 

1-2-02 

22-5 

0-765 

3U0 

100 

15-0 

24-04 

42-7 

0 705 

54-4 

250 

150 

12-5 

36-06 

65 6 

0 040 

66-8 

:ioa 

200 

10-0 

48-08 

H5-5 

0 505 

73-4 

100 

300 

50 

72-12 

105-7 

0-458 

68-8 

50 

.350 

2-5 

84-14 

77-0 

0-420 

51 0 

0 

400 

0 

96-10 



19 .5* 

400 

0 

20-0 

0 

— 


23-5* 


* Taken from Fig. 1. 


Table V. 


Hcsults of experiments on mixing 96*8% nifric «ci<i 
and 60*0% sulphuric acid. 


Weight 

of 

Weight 

of 

Compoeitioii of 
mix d add 

Temp. 

Heat 
developed 
In making 
Sp. heat 1 g. of tlie 

96-8% 

00% 

produced. 

rise. 

of 

mixed 

HNO,. 

H,SO,. 

% 

% 

®C. 

mixed 

add from 

g- 

8- 

HNO,. 

H,HO,. 


add. 

11,80*. 

.350 

50 

84-7 

7-B 

12-7 

0-49 

HNO, 
and H,0. 
g.-caioriee. 

22 9 

300 

100 

72-6 15-0 

19-7 

0-516 

35-4 

200 

200 

48-4 

300 

229 

0-64 

64 2 

150 

250 

363 

37-5 

21-2 

0-S4 

61-5 

100 

300 

24-2 

450 

17-9 

0 54 

68 6 

60 

350 

121 

52-5 

11-7 

0-635 

72-3 

0 

400 

0 

60-0 

— 

— 

73-5» 

400 

0 

96-8 

0 

— 

— 

80* 


* Taken from F^. 1 . 

The figures given in the last column of each of 
the fables III. — ^VII. could now be plotted on the 
dia^am in Fig. 2 and an attempt made to draw 
curves through points of equal magnitude. It is, 


however, simpler to determine, for each serioc 
points which represent 10, 20, 30, etc. calories^^^ 

Table VI. 


llesulis 


of experiments on mixing 96*8% nitric 
xoitH 99*5% sulphuric acid. 


acid 


Wefglit Weight Compooltlon of 
of of mixed acid 

06-8% 99-5% pr^accd. 

HNO.. H^O*. % % 


8- 

g- 

HNO,. 

HiSO, 

350 

50 

84-7 

12-4 

300 

ipo 

ZOO 

72-6 

24-9 

200 

43-4 

49-8 

150 

250 

36-3 

62-3 

100 

300 

24-2 

74-6 

0 

400 

0 

09-5 

400 

0 

9G-8 

0 


• Tukeo from Fig. 1. 


Temp. 

rise. 

“C. 


14-5 

22-2 

30-7 

33-6 

32*7 


Sp.hcat 


Of 

mixed 

acid. 


0-460 

0-445 

0-415 

0-395 

0-37D 


mixed 
ndd fron, 

H,80,. 

H^NO, 
and H,(). 

g.-c-ilorleg 

13’0 

17'5 

las 

1«'2 

17-4 

H* 

i-ii* 


Taulb VII. 


l.nnmv 49'a% H.SO, and i»4% HNO, ,nf 


Wehcht Weight Composition of 


Of 

of mixed 

acid 

mixed 

H,0. produced. 

acid. 

8- % 

% 

K> 

HNO„ 

H.SO, 


350 

50 

42-35 

43-75 

300 

101) 

36-3 

37-3 

250 

150 

30-25 

31-26 

200 

200 

24-2 

24-9 

175 

225 

21-1 

21-8 

400 

0 

48-4 

49-8 

• Taken from Table VI. 



Temp. 

rise. 

®C. 


63- 0 

64- 6 


82-5 

71'5 

63-5 


Heat 
developed 
„ , io inakioB 

Sp. heat Ig, 

of mixed 
mixed 


acid. 


acid /rora 
H,80,, 
fLVO, 


0’475 
0-510 
0-603 
0-665 
0 684 


60-0 

w-r 

OO'f) 

60-9 

19-S* 


If the figures in the last column of Table HI. 
are plotted against the percentage of sulphuric 
acid given in column 3, a graph will be obtained 
from which the mixed acids correspomliti,; to 10, 
20, 30, etc. calories can be read off. These pointi 
can then bo marked on Fig. 2. The results in 
Tables IV. — Vn. c.nn be treated in the same manner 
and when the points are plotted on 2, curres 
can readily be drawn through corre-spondiny; points, 
Fig. 2 shows the (-ompleted diagram, The tiirvc-s 
in niost cases pass through all the correspondinf! 
points which wore determined by experiment and 
interpolation. Each curve in the <li;igrtim i? 
marked with a number, which denotes tb'- immkr 
of g.-calories evolved when 1 g. of any arid situated 
on tho curve is produced from 100% sulphuric acid, 
UH)% nitrile acid, and water. Tho lu'nt rM)lvt;d m 
the production of 1 g. of any acid which is sltiiatfd 
between two of the curves can, of ((iur>t‘, be ob- 
tained by interpolation. 

The diagram in Fig. 2 can be employed for 
solving many problems in connexion with 6fi'l 
inixing, but a great many problems, lor wl+ji 
Fig. 2 is of no nsflistance, are cH>nnc<trd 
the mixing of oleum wn’th other aci<ls. It is thtre- 
fore orjnvenient to construct from the dutii idieady 
obtained curves .showing the heat dov(d<i))cd 'dipn 
1 g. of mixed acid of any composition is prodiU'd 
from, say, 20% oleum, 100% nitric arid, mul 
In order to do this it is necessary to kimw in tiw 
first place tho heat devclope<l in uiiikinp; aij 
strength of sulphuric acid from oleum Porter 
(Trans. Faraday S.-kj., 13, 373) ha.s ilralt cxiia"*' 
lively with tho heats of dilution of ol( urn orul sul- 
phuric acid, and the oleum-water grni'h n ri£ ‘ 
has hoe# compiled by combining his hguri’ for t c 
dilution of 20% oleum to 100% 

Thomsen’s resnlte in Table I. From this ‘ 
percentages of milpburic acid in 1 g i 
which when produced from 20% oleum mid uu 
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rill generate 10, 20, 30, etc. g.-calorics can bo read 
fff and plotted along the H,S04~H,0 side of a 
;riang«lar diagram. The figures on the HNO, — 
j Q side of the diagram are exactly the same as 
n Fig* 2 and the points within the triangle can 
ill be obtained by calculation from the data given 
Tables III — yil. The finished diagram is giren 
ill Fig. 3 and will be found to give the same results 
IS Fig. 2 in such problems for which either can be 


ON MIXING ACIDS AND WATER. 


96% sulphuric acid and 33*3 parts of 65% nitric 
acid are required. 

Now in tho production of 100 parts of the mixed 
acid from sulphuric acid, nitric acid, and water the 
heat generated = 100 x 57 g. -calories (see Fig. 2) = 
5700 g.-oftlories. But the heat generated in making 
66*7 parts of 96% sulphuric acid from H3SO, and 
water =66*7x20 g.-calories (see Fig. 1) = 1334 g.- 
calories. Also heat generated in making 33*3 parts 
of 65% nitric acid from HNO^ and water = (33 3x 





Fio. 3. 

Heat developed Id g.-caiorles per g. of im>dac± when mixed acid is produced from 20% oleum, 100% 
HNOj. and li|0. 


Similar diagrams can be constructed starting 
with any strengths of oleum or nitric acid. 


Use of the diagrams in Figures 2 and 3. 

Tho diagrams in Figs. 2 and 3, especially the 
latter, are necessary for the solution of all heat 
problems in connexion with acid mixing. Suppose, 
that weak nitric acid is to be added to 
U.O.V. to form mixed acid, and it is desired to 
Know the quantity of heat that will be generated, 
■.® can be obtained with little trouble from 
either Fig. 2 or Fig. 3. As one illustration of the 
so of the diagrams this problem is worked out in 
detail below. 

the heat generated in the production of 
•J‘^Slycerin mixed acid from oleum and nitric 
be determined without difficulty. The 
also be employed to solve thermal 
connexion with acid distillation or 

t 

of the use of the diagrams are | 


1— feirtuisj can 

I Problems in 
^nitration. 


heat generated in mixing 96' 
nitric acid to ^^oduf 
«« acid containing 64% H,SO,, 21*7* nitri 
acid, and 14*3% H.O. 

shows that to make 100 parts o 
acid of the above composition 66*7 parts 0 


^75) g.-calories (from Fig. 1) — 1583 g.-calories. 
Hence heat generated in producing 100 g. of mixed 
acid from G6*7 g. of 96% sulphuric acid and 33*3 g. 
of 65% nitric acid = (5700 -1334 -1583) =2783 g.- 
calories =278 g.-calories per g. mixed acid. 

The above problem can also be solved by using 
Fig. 3 instead of Fig. 2. as follows : — 

In the production of 100 parts of mixed acid from 
oleum, nitric acid and water the heat generated = 
100x 88 0 (Fig. 3)=88C)0 g.-calories. But heat 
generated in making 66*7 parts of 96% sulphuric 
acid from oleum and water=66*7 x 66*5 = 4435 g.- 
calorics (Fig. 1). and heat generated in making 
33*3 parte of 65% nitric acid from HNO, and 
water = 33’3X47'5 = 1583 g.-calories. Hence heat 
gencr.atcd in producing 100 g. of mixed acid from 
66 7 g. of 96% sulphuric acid and 33*3 g. of 65% 
nitric acid =8800 - 4435 -1583 = 2782 calories=27'8 
calories per g. of mixed acid. 

In order to calculate the temperature rise it is 
only necessary to divide the result obtained above 
by the specific heat, which is 0*45. Hence tempera- 
ture rise in this case = 27'8-?-0*45 = 62® C, 

Determination of heat liberated tn the production 
of mixed acid containing 58% H.SOt, 40% HNO., 
and 2% from 20% oleum ana 90% nitric acia. 

Calculation shows that 55*5.,parts of oleum and 
44*5 parte of 90% nitric acid are required to produce 
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100 parte of mixed acid of the aboye composition. 
Now, from Fig. 3, in the productdon of 100 g. of 
the mixed acid from 20% meum, anhydrous nitric 
acid, and water, the heat gen€rated=(100x49)= 
4900 calories. But from Fig. 1 the heat developed 
in producing 44'5 g. of nitric acid from 

anhydrous nitric acid and water=44*5x^^*3=1037 
calories. Hence heat liberated in producing 100 g. 
of mixed acid from 20% oleum and 90% nitric acid 
—4900 -1037 =38^ =38*6 calories per g. of mixed 
acid. 

In. conclusion, the author desires to thank the 
management of Messrs. Nobel’s Explosives Co., 
Ltd., for permission to publish these results. 

Ardeer Factory, 

Stevenston, Ayrshire. 


capillary tube; G is then closed by a rubber tukk 
and clip. The working fluid — saturated calcitm 
chloride solution or toluene — is next poured iJt 


ELEOTRIC HEATING AND CONTROLLING 
APPARATUS FOR A SMALL THERMOSTAT. 

BT 8. O, BAWLING, B.SC., A.I.C. 

{Communication No. 23 from the Sritiih Photo- 
graphic Research Laboratory.y 
In working with automatically regulated, con- 
stant-temperature baths, it is frequently found that 
to .change from one temperature to another involve 
troublesome readjustments of heat supply and regu- 
lating gear. The apparatus to be describe has 
been devised with a view of overcoming this diffi- 
culty, within the temperature range from 25<^ to 
40® C. 

Electrical heating and controlling is employed, 
and the general principle of the apparatus is illus- 
trated diagrammaticafly in Fig. 1. Current is 
supplied from the direct current power mains. 



Fio. 1. 

A thermo-regulator controls a device whereby the 
resistance, R,, is short-circuited when the tempera- 
ture of the bath falls below its working level. The 
resistance, R,. is adjusted so that when current is 
passed througn it and the heater alone, more heat 
Is supplied by the heater than is necessary to keep 
up the temperature of the bath. The second resist- 
ance, R„ is of such a value that when the short- 
circuit is broken, the total resistance causes the rate 
of heat supply to become too small to keep the tem- 
perature up to its working degree. 

The thermo-regulator (Fig. 2) consist of a largo 
bulb, A, from the neck of which a side arm, B, 
slopes downward and connects it with the middle 
of the U-tnbe, C. The U -tube itself is divided into 
two parts by a seal, D, through which a platinum 
wire is fused. The arm, F, of the U -tube is pro- 
vided with a short length of capillary tubing of 
about 1 mm. bore. A side tube, G. is fitted above 
the top of the capillary and a rubber stopper^ H, 
fitted in the widened end of the U -tube, carries a 
platinum electrode mounted in a glass tul^. The 
end of the electrode projects about 1*5 cm. into the 
capillary tul^. The upper end of the tube leading 
from the top the main bulb is closed by a glass 
tap, K, with a fairly wide bore. It is essential that 
the plug of this tap should be very well fitted. 

To fill the regulator, clean mercury is poured into 
the U -tube so Giat its level is about halfway up the 



the main bulb by means of a funnel of which the 
neck has been drawn out so that it can bo passed 
through the bore of the tap. 

Electrical terminals are provided on one sidely 
a copper wire dipping into mercury placed ia the 
arm, fe, of the U -tubo and on the other by a wire 
dipping into mercury in the electrode tube fitted 
through the stopper, H. 

Adjustment is effected by heating the^batlito 
its working temperature with the tap, K, op«n. 
Towards the end of the heating, the rate of supply 
of heat is reduced to ensure that the liquid in the 
bulb has attained the temperature of the bath. 
The tap is then turned off and the electrode tip ^ 
adjusted to the surface of the mercury* in the 
capillary with the arm, G, open. This regulator 
works well, and for a working temperature or ^ • 
is capable of keeping tho temperature of a bath co * 
taining about 27 litres of water consUni: 

, ±0 02® 0. 

The arrangement of the short-circuitmg re j) 
i resistances, and switchboard is shown in Fig- • 
i Carbon-filament lamps are used as 
' Provision is made for varying these r^sistanc s i 
I placing two bayonet sockets in parallel to . 
I resistance. By using different combina 
lamps, a considerable range of •„ hefi, 

covert. The relay iteelt is part of an g 

and consists of the electromagnet, A, no 

spring, C, and the contact point, o- 
currei^ is passing through the rnagne ^ 

sprin Af the armature makes contact •'J' l the 
tne resistance, R,, is short-circuitca ^ 

• In aauM where the temperatace need not of 

than 0*1* 0. It Ui unnecesury to make a fine aajua 
electrode potni. 
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• tr to B and the small resistance, which is a 
spring . f y ohms placed in senes with the 

to? "S clreuit. When the temperature of the 
’’’’It T-ises so as to make contact between the mercury 
platinum in the thermo-regulator, current will 
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flow round the magnet coils and the contact at B 
will lie broken. The main current must then flow 
through R, and E, in series and in this way the 
current through the heater is diminished. 

The terminal board is made up of fibre, and the 
variable resistance, R., is mounts on a block of the 
same material. In making up this hoard it is 
advisable to number the terminals as shown in 
Fig. 3. The wiring is then an easy matter. 

Efficient stirring is provided in the thermostat 
bath by means of a centrifugal stirrer driTen by a 
Bmail motor. A switch is proTided on th© terminal 
board to control the motor, which takes its current 
‘ ^rom the mains through a lamp resistance, R,. 

In order to heat the batii quickly from room 
eraperature a switch is arranged to sliort-circuit 
)oth resistances, R^ and R,, and so allow the heater 
0 develop its full power. 

The heater actually in use at present is a nickel 
‘hot point ” immersion heater c.apable of supplying 
100 watts; it has a resistance of about 160 ohms, 
ind works on the 210-volt circuit. 

As an example of the method of calculating the 
resistances necessary for R, and R, the following 
case may be taken : — 

The thermostat consists of a tank of copper, t 
<10 cm. cube, lagged round the bottom and sides with 
thick felt. A glass window 20 cm. by 22*5 cm. in 
each of the opposite faces is left uncovered. The 
k>p of the tank is open. A cooling curve was 
plotted to find roughly how much heat per second 
^nust be supplied in order to keep the temperature 
lip to any desired degree. The volume of water in 
the tank is about 27 litres. With the room at about 
to C. and the bath at 25^^ C. the heat lost per 
J^ond is about 12*4 calories. This is equiv-ilont to 
Watts. It is then necessary to choose R, and R, 
so that with the voltage across the mains (in this 
volts) the power developed in th^ heater 
is short-circuited is alwut 70 watts and 
R, and R^ are in series, about 30 watts. 

heating, a glass battery jar, Inverted bell Jar, 
veQ a large beaker might be used Instead ot a metal tank. 


As already stated, the resistance of the heater is 
about 160 ohms. Thus the current required to 
develop the necessary power in the heater can be 
calculated. Heat developed per second in. a con- 
ductor of resistance R ohms carrying current C 
amps. = C*R watts. When R, is short-circuited, 
C,^*xl60=70, where C, is the current in amperes 
necessary to give 70 watts in the heater. Hence 
C, = 0*665 amp. When R^ and R, are acting in 
series, C/xl60 = 30, where C, is the current neces- 
sary to give 30 watts in the heater, whence €3 = 
0*434 amp. 

The values of IL and Rj can now be calculated. 
0*665 = 210 h-( 160-HK,) whence Ri= 157 ohms (ap- 
Iirox.), 0*434 =210-;-(160+157+R2) or R2=167 ohms 
(approx.). 

The resistances chosen were as follows: — R, : two 
32-candie-power 200-volt carbon-filament lamps in 
parallel; net resistance about 150 ohms. R, ; a 
single 16-candle-power 105-voIt carbon-filament 
lamp; resistance about 160 ohms. 

The lamps used for the various resistances must 
be able to withstand the voltages which occur 
across them. The conditions obtaining in the 
present arrangement are as follows: — When R* is 
short-circuited, the voltage across R, is 100 volts, 
across the heater 110 volts, and across Rj nil. When 
R, and Rj are in series the voltage across R, is 
67 volts, across the heater 73 volts, and across R, 
70 volts. 

The use of lamps for resistances in circuits that 
are made and broken frequently has the advantage 
that very little sparking occurs at the contacts. As 
has been shown, the voltage drop across the short- 
circuiting device and its contact breaker amounts 
only to about 70 volts in the particular case given. 
The sparking occurring is hardly perceptible. The 
only part of this apparatus having large self-induct- 
ance is the electro-magnet of the relay. In order to 
cut out the sparking at the platinum and mercury 
contact in the regulator, a small induction coil con- 
denser has been placed across the regulator ter- 
minals, 7 and 8 (Fig. 3). 

To e.stimate the resistances of carbon filament 
lamps the catalogue values of nominal candle-power 
and voltage are used. The consumption per nominal 
candle-power may be taken as about 4*3 watts for 
these lamps. From this the watts consumed by any 
lamp working at its correct voltage may be calcu- 
lated and the resistance of the lamp is then calcu- 
lated from the formula R = E^/W, where R = resist- 
ance in ohms, E^voltage (cat.tlogue value), and 
W=^ watts consumed. 

The apparatus has worked very well for six 
months. The lamp comhinations for Rj and B.., 
necessary for various temperatures have been 
work^ out, and so to change from one temperature 
to another takes only as long as is necessary actually 
to bring the temperature of the bath itself to the 
new one required. . ,. 

In conclusion the author wishes to express h^ 
thanks to Dr. .T. Slater Price and to Dr. G. I, 
Higson for much help and advice in the working out 
of the details of this apparatus. 


THE DETERMINATION OF SULPHUR IN 
VULCANISED RUBBER. 

nv J. w. W. DYER, W.SC. (LOXD.), AXD -VJIY H. WATSON', 
B.SC. (LOND.). 

Xu the course of eiulurnnco te.sta on a large 
niimbor of rubber-proofed balloon fabrics it was 
necessary to make chemical analyses of the 

‘"^Tlvo'*fuetliods vrhicli will be described hare b^n 
tried onlv on vulcanised rubbers suitable for this 
kind ot materi.il, i.r.. on mixings coiitaimng usually 
little more thnu 5". of ingredients other than 
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rubber, of which 1—3% may be sulphur, but there 
is no reason for supposing the usefulness of tne 
method is limited in appUcation to such mixing. 

For the purpose in view, a knowledge ot tne 
amounts of free and combined sulphur was desired. 

It was always preferable, and often nectary, to 
work on tho proofed textile itself, and not on 
ecraped-oft proofing, and the oxidation of a latge 
amount of organic matter with a very small weight 
ot sulphur was thus involved. This necessity limits 
the agreement obtainable with repeat _ xesta, 
because of slight uncertainty as to the iroight of 
the textile components. It does not, however, 

affect the figures given in this paper. 

A review of available methods, and some 
preliminary experiments led to adoption ot a 
modified form of tho nitric acid process. 

Method tor combined sulphur. — The modification 
of the simple nitric acid treatment consists in the 
addition, in tho later stages, of small amounts of 
potassium permanganate, to complete 
m a shorter time. From 0 5 to 3 0 g. of naaterial 
(depending on whether rubber alone, or rubber on 
textile is being used) is added to 30— 40 c.c. of 
nitric acid, sp. gr. 1112, m a suitable open fl^k 
Gentle heat starts the reaction, which may at hrsc 
need restraint by cooling. .,.S'‘*> 3 eguently the 
mixture is heated to gentle boiling, with a funnel 
in the mouth of the flask, and the boiling continued 
till the liguid is clear. Powdered pure potassium 
permanganate is now added to the 
liquid, about 0-25i0-5 g. at a time, and the heating 
continued between the additions. The first rapid 
disappearance of the permanganate soon slaAene, 
and finally a permanent black precipitate is 
obtained on furAer addition of a Tittle perman- 
ganate : usually about 2 g. in all is required. The 
Contents of the flask are transferred to a bas'"> 
and evaporated to dryness once, and then again 
after addition of about 10 c.c. ot concentrated 
hydrochloric acid and a little water The rwidue 
is treated with water, brought to a bulk of 
100 O.C., and made just acid to methyl orange at 
boiling point. Since small amounts, less 

•than OT g., of barium sulphate are involved, great 
attenGon to the conditions ot precipitation is 
necessarv ; particularly the free acidity and bulk of 
nruid ef.o’uld be kept low. It iS o«»r.lly necessary 

to filter from a few specks of insoluble matter he^^re 
precipitation, but perfectly clear, “1"' 

t^ions, filtering quickly, ar® always obtained. 

Although, as stated, the method is intended, and 
is normally used for combined have 

found it -satisfactory for tota sulphur where the 
amount of free sulphur is large The following 
figures exemplify results obtainable by this and 

other methods : — e j r i. • 

Example 1.— Total sulphur in a proofed fabric. 
Nitric a^d only, 2p5% S; hromine plus n^^c ac^d 
plus potassium permanganate to finish, 
nitric acid plus potassium permanganate to finish, 

^ ^Example 2.— Total sulphur in a 

frtl Two tests by nitric acid — permanganate method 

S thTwhoW fabric gave 2-49, 

th\ Two tests by Carius’ method on pwlea-on 

proofi® gave 2-17! 2-2o%-mean 2;21%.- f ®on- 
mderable amount of free sulphur is present m the 
textile of ncw*proofed fabrics. A determination ot 

^Ws in the ^on enclosing 100 g, of rubber ^ve 

0-35 g Adding this to result (b) the hgur® 2 
is obtained, in good agreement with direct detcr- 
Tnination (a), vix., 2'52. ... . . inn 

Example 3.— On a vulcanised < 

litharge 3, sulphur 3 (total «“Jphar content 
the results obtained were : — ^With nitric acid alwie, 
^ ^54— mean 2-46% 5 nit™ P’"* Petm®°- 
eanate. 2-90, 2-96— mean 2-93%. 


Example 4. — On a mixing made as Example 3 
hut with double the quantity of litharge, the CariM 
method gave 0T030 8- ®“4 T5s.”‘tric adj 

and permanganate method 0 1021, 0 1024 g. 

Method /or free sulphur . — By the term “f,,, 
sulphur *1 is meant that extracted by acetone at 
or near its boiling point. It is determined u 
oxidation with neutral potassium perman^ganate i, 
the acetone solution. If the weight of tho aceto® 
extract is required, cither the acetone is distillji 
off, the dry extract weighed and redisBohed fo, 
oxidation of the sulphur, or else two separata 
extractions are made, one for oxidation direct, and 
one for drying and weighing. In the case of normal 
new fabrics, an amount equivalent to 1—2 g, ,( 
proofing is used. In the apparatus employed, atom 
50 — 60 c.c. of acetone is required, and to Hi, 
acetone extract O' 5 — 1 g- of pure potassium per. 
manganate is added all at once in powder form.thi 
mixture shaken round for a minute or two, anj 
allowed to stand for half an hour or so at roei, 
temperature. If the deep purple colour disappciri 
on this treatment a little more permaiiganata i, 
added but this has only been found necessary shea 
much oxidation resin is present, as in pierisliej 
proofings, and then tho determinatmii of fr* 
sulphur is largely meaningless. Following this tki 
acetone is distilled off from a water bath. T* 
prevent bumping, which may cause serious loss, i 
glass bead is put in. The brown rraidue is heated 
in an oven for a short time at 100°— 110° C. to 
remove every trace of acetone. 

Concentrated hydrochloric acid is then added b 
amount* only slightly in excess of that , required to 
bring the residue to a clear dark greenish solutioi, 
becoming colourlew on heating for a short time ii 
the water bath. This solution is dilu cd a little, 
and filtered from a very slight insoluble residue, 
The filtrate is brought to near 100 c.c., ammowi 
cautiously added till the clear nearly colour® 
solution becomes yellqivish and slightly turbid, lb 
solution made just acid and prwipitatcd at boiliq 
with 4 or 5 c.c. of N /2 barium chloride. 

The following results indicate tho sufficiency d 
th© method. 

V-fnm.Tile 1 — A ciuantity of proofed fabric 
extracted with acetone, and five ‘^‘‘’if+hoS! 
the extract, each representing 1 5 g. of thoongmi 
fabric, were taken. 

Method ot oxidation. 

O'tiici 

2!\Sl'd neutral pot^ium pcmiang.anate in | O 

" > * j. 

flux condenaer^ Q.OliS 


>[ethod. 

permanganate in acetone half au 

1 g.°?^lBSi8.’ permanganate In acetone 24 hoiirs 
1 g. potass, permanganate heeted under rctl • 
condenser half an hour 


I Mouoicai 

g. f acetone solution 

3 and 4 but heated under reflux c 

Example 2.-A different fabric treated as 

BaSO,. 
O'OSja 
0-0338 

o-ejii 
O'DJl® 

It is clear that the method is 
accurate. Blank tests on all reagen ‘ j jliiti 
Results given above are 

were never more than 1 or 2 mg., and ^ ^ 
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Th,. Peesident, in calling upon Profeesor H. E. 

, il.irong to deliver the first of the Mcssel 
Lectures, said that Dr. Rudolph Meesel 
viTbiSn one of the original members of the Society 
’’i m his death, in 1920, he had bequeathed 
“ “inrda of £20,000 to the Society of Chemical 
?’*a,f«trv A part of this the Council had decided 
^ u® for the first of a series of lectures, to he 
the Messel Memorial Lectures, and to 
nre a medal, which would be known as the 
^fessel Medal, to he given, by vpte of the ^uncil, 
the most distinguished chemist of the tiiM in 
Vrcland Dr. Messel had been President of the 
£iety of Chemical Industry in 1911-12, and 
toing his visit in that year to America and Cana^ 
Srhad don© more, probably, than any other indi- 
in popularising the Society in North 
wrca Dr Messel might be described as a 
ivuical chemical engineer. At first he had been a 
rheinist, and carried out research work in Germany 
for many years. He had also done research work 
in this country, and had then devoted himself to 
rheinioal engineering and made the contact or 
atalvtio process for the manufacture of sulphuric 
mhvdride a commercial process. After a few years 
if work he had turned out no less than 10,000 tons 
)£ suiphurio anhydride by the process. Before 
•ailing upon Professor Armstrong to give the 
ecture, the President, on behalf of the Society of 
Chemical Industry, presented to him the Messel 
Medal in recognition of his distinguished career as 
in educationist and his outstanding work as a 
ihemist and as a scientist. , _ , , 

The Modal was then presented to Professor Arm- 
strong amid applause. , , . , 

Sir WiLiuAM Pope said that the late Dr. Messel 
had lieen one of the great pioneers of twhnical 
L'hemistry in th© British Eliiipir©; h© had cultiv^ed 
close friendships amongst tne select few who had 
been worthy of his friendship. Tho fact that 
Professor Armstrong had been an intimate friend 
of Dr. Messel would alone make the choice of the 
first Messel Medallist an appropriate one, but the 
Medallist had many other qualifications. Just as 
Dr. Messel had been a pioneer in technical 
chemistry, so Professor Armstrong had b^n a 
pioneer in technical education; the great schemes 
for bringing a scientific technical education 
within the reach of all who vv’ere capable of 
profiting by such a training — schemes which 
had become realities some 40 years ago-— had 
been carried into execution by Professor Arm- 
strong «nd a small band of similarly far-sightod 
enthusiasts. It was -certain that such co-operation 
as now existed between chemical scientists and 
chemical technologists in the British Empire and in 
America — a co-operation from which both puro and 
applied chemistry , had greatly benefited— had 
originated in the great campaigns for technical 
education which Professor Armstrong and his few 
brother enthusiasts had initiated nearly half a cen- 
tury ago. Closely identified with Professor '^*’**^ 
strong’seonceptions of «?i©ntific educational method 
was the idea that the student should early become 
imbued with that spirit of inquiry which was 
source of all progress in either pure or applied 
science. Their Medallist had been hinieelf a keen 
nv^tigator ; bis n&xne was permanently aasociated 
*^ith the discovery of those facts and with the 
^n.iiunciatioii of those speculations which now 
formed the basis of our modern knowled^ of the 
several branches — inorganic, organic, physical, and 


biological — into which the complex chemistry of to- 
day was divided. This breadth of interest had been 
perpetuated throughout a long and laborious life, 
and he had no doubt that it would be reflected i-n 
the vigour and scope of the Memorial Lecture which 
they were about to hear ; it could be seen reflected 
in the fact that the audience that morning included 
a largo number of men who had been trained by 
Professor Armstrong. In conclusion, he wished to 
express very keenly his own appreciation of the 
honour which they had done to one of Professor 
Armstrong's former students in calling upon him to 
make a few remarks introductory to the Messel 
Memorial Lecture. 

Profeswsor Ahmstuong then delivered the Messel 
Memorial Lecture. 


First Messel Memorial Lecture 


RHAPSODIES CULLED FROM THE 
THIONIC EPOS 

CHEMICAL CHANGE AND CATALYSIS 

BY SEN'BY B. ABM8TE0XG 

{Deliverer! af the Fortjf-frrst Meeting of the 

Society at Ghistjoxo, 1922) 

Setnper aliquui certi proponendum est. 

"When' this Address was undertaken — 

What did we do but make a vow 
To do we knew’ not what nor how ? ^ 

What should be my theme? I could not well 
round upon you, as I might have done upon the 
: Brewers when addressing them last year, with the 
lines — 

Thou that with ale or viler liquors 
Didst inspire Withers, Pryn and Vicars 
And force them, tho' it was in spite 
Of Nature and their stars, to write, 

unless, indeed, sulphuric acid were counted among 
j “viler liquors,” a course I would not advocate: 
i in fact, I shall plead for it the place of Prince 
i among them and ask that once more due honour 
j be given to its might and solidarity. 

I Fortunately, you inspired me by a flashed vision 
I of platinum. No tip more appropriate to the 
! occasion could be imagined, you had charged 
i me with the duty of lighting the torch that is to 
1 be kept burning, in future, to illumine the memory 
I of the man who, learning from Dbbereiner, 

! Edmund Davy and Wohler, was the first to use, 
i as a catalyst, the metal now valued so highly, 
which is an aid to man in so many ways and the 
most prized among metals by woman. Indeed, 
platinum may well become the bond of^ union 
between the sexes, a bond that the fair ladies now 
in revolt mav perchance hereafter admit, when, the 
force of “some tonic” they “have drunk” is 
spent and the spell of Meredith’s admonition la 
■ fully felt — 

Ah! madam, were they puppets who withstood 
Youth^s cravings for adventure, to preserve 
The dedicated ways of womanhood? 

The light which leads us frdfei the paths of rue. 
That light above us, never seen to swerve, 

Should be tho home-lamp trimmed by you. 

Mayhap platinum, fit symbol of stability, will b© 
us^ to light that lamp, for as gold has led woman 


» Atoerican rciuleirs please note, the dt^ons wbea not Ideotifted 
ai« from eourcee at least two cratudee <dd. 


254 T 


ARMSTRONG.— FIRST MESSEL MEMORIAL LECTTURE. 


lAng. 15, 


to minister to man in the past, why not platinum 
in the future, especially as our gold is now reduced 
to paper which cannot be worn with effect as 
jewellery ? 

Saying this, however, I must not pass the chance 
to appraise the greatness of our art. Confided to 
a thionic embrace, even paper, in the chemic hands 
of the Courtauld firm, is now forced into the state 
of ooUoid and spun into a simulacrum of the 
butterfly’s -activity. The physicist but dreams of 
changing the atoms : we are facultative alchemists 
and transmute trees grown on the cold heists of 
Scandinavia into stockings flt for the fair in the 
most heated climes. What can men of letters set 
{gainst these achievements? On account of his 
works the chemist should be highly honoured of 
men in all the pathways of the world ; woman has 
still to appreciate the part he plays in providing 
her not only with platinum and stockings but also 
with the complete series of rainbow tints which 
permit her to outrival not merely the peacock hut 
even the lilies of the field : she little knows the 
extent to which in this and other ways she is his 
unconscious debtor. Still the claim, nay the right, 
of chemistry to rank as fundamental, not only to 
other sciences hut £o all human activity, has yet 
to be made clear : those historic lovers of ale, 
■Wither, Pryn and Vicars, if with us to-day, could 
hut agree that we have the right to think no small 
beer of ourselves^ Is not this a point worth 
making on Buch|[|||ikPCcasion, in. this drab town 
which is so neeoHrof beauty? Think what we 
could make of it if we had our way ; at least we 
could rid it of its chronic murky atmosphere, if 
not of its heritage of rickets. 

To leave the serious, my task is to lay a 
foundation and set an example. Those who follow, 
with less opportunity to indulge in pane^ric, will 
doubtless moved to develop some special theme 
and carry Thionism to greater heights. Hence the 
propriety of my text, 

Stmper aliquid eerti proponendvm esf, 
which appears to have been Matthew Arnold’s 
favourite maxim, as he cites it more frequently 
than any other m his Note Bookt. At least, it is a 
good one for afsientific essayist and Arnold is an 
honourable example to follow, as he was both critic 
and thoughtful, exact writer. Ilie chemist should 
he all these: is he either, in any sufficient way? 
If not, why not? To take rank in the world he 
must not only hold bis own against the best of his 
competitors but force his way ahead of them. To 
save the world from a Russian fate science must be 
made as constructively effective in commanding 
human nature as it has been hitherto in hurrying 
the nations to their ultimate destruction. To^ay, 
you are only thinking of speeding up the process 
of wasting Nature’s resources and are giving little 
or no {bought to their conservation. The <memiat 
alone, through his thionic influence, has made the 
Nortbcliffe press possible, the destruction of 
forests certain : think what that means 1 How will 
you counteract the evil work? 

Our word-spinning literary friends — rather might 
we characterise them as enemies, so narrowly have 
they led the world, if we could think of them as 
other than thoughtless offenders — infer that we 
^cannot express ourselves properly and Goths up- 
^braid us from Ca^||^ridgc that we are Greeklessf 
^Themselves, th^ h^ve little regard for truth and 
realities, worshipping form rather than substance. 
It is difficult not to believe that they are con- 
scioudy seeking to prevent us from coming to 
expression in the pubUc service : how otherwise are 
we to account for the rare appearance in the Press 
of the scientific writer? He would be there, if in 
the least encouraged: is he perhaps fearea and 


kept out because it is felt that he might show ^ 
the futility of the hack writer or is it hecatto 
journalism is now a close ring? Blame is often c!^ 
upon public taste but this is the herring acrosa ^ 
trail: the public is not so simple as it is Qf^ 
made out to be and is willing to learn. 

The man of words, in some degree conscious nf 
their music, is more or less careful in tj,.- 
arrangement ; he would not be paid for them if t 
did not place them with fair effect. The scientifi 
writer, who, be it noted, has usually had the sainl 
early schooling as the literary writer, has? 
attention so fully directed to realities and is f 
occupied in thinking out the consequences of U 
acts and in placing his work on record, that 
apt to give too little attention to style and rhjtW 
Too frequently, therefore, he is verbose and lad 
ing in lucidity ; mere tricks of speech pass mustej 
which should be avoided. To think every way j* 
once is a little difficult, as those who have tried ar« 
aware. Yet not a few compare more thu 
favourably with their literary colleagues— becaus* 
they have something real to say. Darwin’s Oriyi, 
has often been cited as a model of clear statemeDt- 
Huxley’s studied style may be set against Rusldn'} 
perfervid oratory : both were founded upon tk 
Bible; Huxley’s was not merely the product of 
genius but due to the exercise of thought and tii 
sense of proportion, yet his utterances, at time* 
border on the sententious and if not less convincing 
are certainly leee alluring, than the sentimcDtaljst'l 
spontaneous ravings. Let us, however, jje mindful 
of Milton’s lines: — 

Thus they in mutual accusation spent 

The fruitless hours but neither Belf-condemning; 

And of their vain content appeared no end. 

Each of us has sufficient task in clearing the isots 
from his own eyes : we should seek to work togcthei. 

Unfortunately, the pages of our ch^micS 
journals are full of examples of careless writirj- 
of careless writing due to careless thinking. Litdt 
is done to overcome the influence of habit; self- 
criticism is rarely practised. We have no schoolil 
criticism to impose discipline in our ranks. 
remember the effect on myself of a [sic] appeodei 
by that old Etonian warrior, Dr. Warre, to * 
quotation he gave from a letter of mine, to whid 
he was replying in The Time*; though he could not 
parry ray argument, he caught me out over asplii 
infinitive. Since then 1 have not repeated ^ 
heinous literary offence consciously and shall bth 
hold him in pious memory for his act of graceii 
curing me of the habit. It may comfort someifl 
say that I was once a dir© offender. The curreB 
rumour that a free-lance journal may be estal 
lished in connexion with the Chemical Societies is 
ail augury of a happier future — if only tk 
pedantry of a publication committee of superkji 
elderly intolerants. without imaginationT pan k 
avoided. Free exchange of opinion, free critic® 
is much needed among us; we are far too narrosrii 
our outlook, too sensitive to remark; Profe^ 
Patterson’s famous tilt over “ But ” is an 
extreme example of the intolerance of t’ne 
, editorial mind, worth remembering as an indicatij 
I of the difficulties to be overcome and the danpf 
w© run in limiting freedom of expression. 

Is’t not enough to make one strange 
That some men’s fancies should n’er chang® 
But make all people do and say 
The same things still the self-same way? 

Our position as chemists, the position of 
in the community, will depend far more u^n * 
than upon works— upon the use we make 
English tongue. We must not only learn to 
our words and use them effectively but ns® 

I words, words that can be understood, 
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Greeklesa, are overfond of using an 
Attic teri^inology. Striking examples of 
f zeal are to be found in the pretentious 

nuals of so-called colloid chemistry. Ihe bee in 
h bonnets of the dreamers in this field is the 
^^minal oid. After wading through much colloid 
'>e of late, I ani wondering whether the 15,000 
j j members of Dr, Parsons* happy and obedient 
^ck of chemists in the land of Wilder D. Bancroft 
n not consider suspenders a vulgar term for 
races and wear their pants adsorbed by suspend- 
'ds 0 I b® misinformed, the younger ladies 
0 ^ wear corsoids and cbemiseoids, no longer the 
1 thing; in fact, I believe all feminine garments 
rQ aids in these days, except hose, perhaps — and 
his because chemists have made them of an 
^tractive sericoid material. Everything seems to 
B now a shortened, eort-of-a-kind-of what it used 
j be; canned goods have captured the world and 
npudcnt advertisement counteracts conscience. 

I trust what has been said will suffice to 
Force you by right ratiocination 
To leave your vitilitigation. 

And make you keep to the question close 
And argue dialecticos. 


: The need of care has been specially impressed 
non us of late owing to the attitude adopted by 
le Official Referee of the Board of Trade 
jpointed under the Safeguarding of Industries 
ct, 1921. Nothing could be more humiliating 
lan the manner in which, sitting as a Delphic 
rack in Whitehall or the Law Courts, this gentle* 
an has created chaos in Chemistry by his pro- 
wncenients upon our vocabulary. The discussions 
i the subject in various Sections of this Society 
kve been far from illuminating; the lack of agree- 
ent among speakers, in fact, is sufficient proof 
at clear thinking is not yet our characteristic. 
Mr. Edmund Gosse tells us, on the authority of 
e Marquis de Raoan, that the leader of the 
issioal reaction in France, M. de Malherbe, one 
ur before he died, woke with a start out of a 
cp slumber to rebuke Bis hostess, who was also 
} nurse, for using an expression which he did not 
nsider to be correct French. When his Confessor 
□lured to chide him, he replied that ho could 
fc help it and that he wished to preserve up to 
s moment of his death the purity of the French 
iffuage. 

My exhortation is, in like manner, that we should 
content only to play upon 

. . . the lyre of language clear 

Love’s tongue and source, 

of the most perfect of Meredithian couplets. 


0 return to platinum, to mention it is to excite 
unagination in many ways. Its attributes are 
such perfection that the metal must have been 
lure s first care had due forethought been 
rciSM at the Creation: it is clear that little as 
re IS now, in the beginning there was no 
scious scifince, otherwise platinum would be as 
iind much more oxygen free in the 
' ^‘11 electrons, however, seem to have been 
and proportions may well have been 
^med merely by their affinities as influenced 
^ anscendental temperatures, just as is the com- 
y or benzenoid hydrocarbons at ordinary 

many attractive qualities : without it 
ir- w'+u world would have been colourless and 
jierhaps we could not have been 
yet it has many imperfections: 
perils do environ 

e man that meddles wi^ cold iron. 

? mindful as now of its misuse and 
ving to minimite this to the utmost; but 


as usual are lacking in outlook, leaving chemistry 
out of account and failing to take proper measure 
of human nature and its structural stability, fail- 
ing to realise that the problem is chemical at 
bottom, living Nature being but one huge labor- 
atory, in which structure is the main determinant 
of function, its operations largely catalytic. 

If platinum could be used as iron much trouble 
and loss would be avoided : polish and paint would 
bo far less in request; of no knight’s pistol could 
the mock-heroic have been written — 

But Pallas came in shape of rust 
And *twixt the spring and hammer thrust 
Her gorgoD-shield, which made the cock 
Stand stiff, as if ’iwere turn’d t’ a stock. 

Think of the chemist’s generations*old struggle 
to decipher the mysteries of rust : what it will 
eventually be worth to us if all iron be made 
rustless ! 

Helmholtz’s complaint against Nature of the 
imperfectness of the eye is a small matter in com- 
parison with the lament the chemist may utter as 
to the scarcity of platinum : the uses to which he 
could put it are so many and so important. The 
man whose mentality it is my allotted task to 
picture, a task of exceeding difficulty, was the first 
to give it to full industrial user this was his great 
achievement. 

We often spoke of its wonderful activity; I more 
than once said to him, Whe 2 tt|||to have done wjth 
using it, we will set to work t^Rher to find out, 
if possible, how it does its work.” That day never 
came and seemingly we drifted away from our 
purpose : he stuck to sulphuric acid and kept his 
platinum in technical use ; whilst occasionally 
taking a sip at the acid I began to play with 
organic catalysts, not uninfluenced by the thought 
of his disease; there was no money in them but 
they gave what I believe to be the final clue to the 
behaviour of platinum. I little thought that I 
should be called upon and privileged to display my 
knowledge in bis honour. 

RUDOLPH MESSEL 


1 first met him in my initial yev of office as a 
Secretary of the Chemical Society, in April 1876, 
on the evening when Dr. Squire and he described 
and demonstrated the process they had developed 
of nmnufacturing sulphuric anhydride, already in 
operation at Silvertown. He was elected a Fellow 
of the Chemical Society that same evening. I was 
the only speaker to break the harmony of the meet- 
ing by suggesting that Nordhausen sulphuric acid 
was not a mere solution of the anhydride but 
mainly a definite acid, a compound of anhydr- 
ide with sulphuric acid, anhydrosulphuric acid, 
then unrecognised except by Schiitzenberger. I 
trod on Messel’s heels with a paper on Systematic 
Nomenclature ” : this, too, shadows me to-day. 

I was greatly attracted to him from the begin- 
ning and we soon became fast, I may say affection- 
ate, friends. Perhaps I surprised him by knowing 
the work he had done as a student on strychnine 
and maleic acid: I would here emphasise the fact 
that he started his career as a chemist on the 
organic side. Moreover, I had been ahead of him 
in cultivating the acquaintance of sulphuric an- 
hvdride — on German soil — as it»was the subject of 
ray Ph.D. thesis, published in English in the 
Proceedings of the Bogal Society, under Frank- 
land’s patronage, in May, 1870, under the modest 
title “ Oontributions to the history of the acids of 
the sulphur series. I. On the action of Sulphuric 
Anhydride on several chlorine and sulphur com- 
pounds.” This was my introduction to the Royal 
Society. X little later, in 1871, I made my first 
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appearance, as an independent worker, at the 
Chemical Society, with a paper on the use ot sul- 
phuric chiorhydrol as a sulphonating agent. 
Messel was afterwards led to take an interest in 
this compound through preparing it for me. 

I thus came under thionic fascination at an early 
stage of my career and was fully prepared to 
appreciate Messel’s work and its value, the more as 
I had worked alongside Graebe in Leipzig and 
Perkin was my fellow secretary. 

Messel was boyi January 14, 1847, in Darmstadt. 

He died April 18, 1920, at his chambers in Victoria 
Street, London. He was of Jewish extraction but 
professedly Lutheran. 

To-day I will give only a brief survey of his 
history, sufficient to make clear his proclivities and 
the influences to which he was subject. 

His father, Simon Messel, was not originally 
intended as his father’s successor in the banking 
business but was apprenticed to a Parisian .^uer 
of artistic furniture, which accorded more with his 
own taste for art. The interest of this fact lies in 
the indication of the source of the highly developed 
artistic tastes which most of his children evinced. 
Before he had completed his training in Pans, how- 
ever, Simon Messel was recalled to Darmstadt to 
take the place assigned to his elder brother, who 
had journeyed to America and there disappeared 
from the sight of his relatives. In consequence of 
this change, Rudolph Messel’s early years were 
spent in what foiaihose days ranked as affluence 
and his father waJ^ble to provide adequately for 
his education. He was the second of five children, 
of whom four were to make their homes in England ; 
tho fifth acquired great distinction as an architect 
in Berlin. 

He received his elementary training at Schmidtz s 
Academy in his native city. Shortly after his 
father’s death in 1859, he was sent to a Huguenot 
school at Friedrichsdorf in the Taunus, where he 
remained until early in 1863, that is to, say, until 
ha was . fifteen years old. His early interest in 
science and his precocity are shown by the following 
reference ho made to this period m hie Presidential 
Address to this Society in New York in 1912. 

“ In 1861, when I was at school at Friedrichs- 
dorf, in Geirmany, my master, Philip Reis, 
invented the first telephone. I was present at 
its birth and assisted Reis in making the 
mechanical parts of some of his instruments 
and also repeatedly in his experimented Reis 
being at one end of the circuit, speaking or 
singing, I listening at the other or vice versa.’ 

While he was at school, the family circumstances 
had changed and it was clear that Messel wimld 
have to be self-supporting at an early date. His 
intention, formed during the last years at, school, 
was to become an engineer, cither civil or 
mechanical. In January; 1863, he discussed his 
future course of action with an old friend of his 
father’s, Heribert Rau, an author of some distinc- 
tion, then living in Frankfort. Rau wrote to him a 
letter strongly advising against this choice of a 
profession, baaing himself upon tho fact that the 
demand for engineers already fell short of the 
supply, whilst the boy’s religion would, ho said, 
muitato against his receiving a State apwintment. 
If the boy were father to the man, as all accounts 
indicated that he was, Rau knew well the love of 
■independence and self reliance which were among 
“fliis yonng friend’s salient characteristics. After 
citing the reasons given above, he lays the greatest 
stress upon tho fact that to become an engineer 
would entail many years of study preceded by years 
of practical work at the bench, so that the day when 
he would be able to support himself must bo far 
distant. He then gives the young Rudolph positive 
advice, which it is clear determined all his future. 


He bids him devote himself to the study of coa 
merce, which, he said, would rapidly lead 


lUerVCy WUIVUy 

independcnco and to combine with this the 
of Chemistry, Physics and Technology and so w 
come a manufacturer. Rau seems to have felt that 
to become a manufacturer was a great falling away 
from grace for an ardent boy, because he goes at 

f reat length into the great future which lies hefot. 

im and tho noble examples of enlightened and 
well-spent lives which were to be found ■ 


r among the 

geeat manufacturers of the day. Finally, he 
advises Messel to move to Frankfort, to enter the 
business of some large merchant, to attend at the 
same time lectures in Chemistry, Physics and Tech, 
nology and after completing his apprenticeship, to 
travel to France, Belgium and England, the lands 
of factories and industry, to keep his eyes open for 
this or that article the making of which vtai 
urgently needed and to become himself a factor; 
owner. 

That Messel’s whole course of action was influ. 
enced by this letter is clear, not only from tho tact 
that ho kept it to the last amongst his rarest 
treasures but that he followed the advice it con- 
tained, almost verbally. 

In April, 1863, ho became apprenticed to 
E. Lucius, in bis wholesale drug, chemical and 
pharmaceutical factory in Frankfort, where, accord- 
ing to a letter from Lucius, he obteined a thorough 
knowledge of the business in all its branches. He 
remained in Frankfort until September, 1866. 
Although there is no definite evidence that he 
attended lectures at tho same time or who his 
teachers were, there can be little doubt that ia this 
respect also he followed the advice given him. In 
1864 and 1865 he was a member of the “ Physi- 
kalischer Verein,” which was then and later a 
teaching institution; the teacher in chemistry ™ 
Prof. Rudolph Boettger and in Physics first Prof. 
Oppel and later Prof. Friedrich Kohlrausch. 

On leaving Lucius, Messel entered the Federal 
Polytechnic m Zurich, where he followed the regu- 
lar first year course. Among the subjects taken 
were organic and inorganic chemistry (taught by 
Stadeler); technical experimental physics (taught 
by Bolloy); mechanics, mineralogy, botimy and 
technical arawing. Messel completed his year in 
Ziirkh. The following winter he spent at Heidel- 
berg studying organic chemistry under Erlenmcyet, 
According to a letter from Bunsen, he worked witk 
tho utmost zeal on analytical subjects in the 
laboratory of that great teacher, then in his prime, 
Bunsen, who wrote two years laterj especially men- 
tions Messel’s manual dexterity, which ho savs «i 
clearly shown in his later published researches on 
strychnine-oxyethylene compounds and sulpha 
maleic acid. 

From Heidelberg Messel moved in the spring ot 
1868 to Tubingen, where he finished his creation. 
Here ho spent a year attending the course of espen- 
mental physics of Prof. Reusch and cours^ i 
organic, inorganic and analytical chemistry by rr™. 
Strccker. From the spring of 1869 oii"-'r'i, “ 
appears to have been engaged in various ''”1““ 
under Strecker. A description of those I'cfcn™ " 
by Bunsen in tho letter noted above fpi"’'', , ,, 
thesis he presented for his degree. Messel 
Tubingen for England in April, 1870. 

I believe he came to England originally k ao , 
private assistant to Hoscoe. nitli 

period he spent in Manchester, ho worked hot 
Roscoo and Grace Calvert. The outbreak ot u 
Franco-Prussian war, however, led to h’* jjj 
Germany. Owing to some physical , ji, 

not serve in the army hut „ Jnice 

Ambulance Corps : he was woiind^ V „i,Me k* 
When recovered, he returned to 
remained during tho rest of his life „reice»l 
became an Englishman. He entered the s 


Vol XW-. 


ARMSTRONG.— FIRST MESSEL MEMORIAL LECTURE. 


257 T 


Don Squire and Oo. at Stratford, as assistant to 
fequire and here he became a thionist ; hut the 
virus was already in his reins. 

In his presidential Address, he tells of a conversa- 
tion iu beginning of the 70’s with his former 
teacher Strecker, of ^bmgen — who was the first to 
discover the relationship of alizarin with anthracene 
_and Briining, of Hochst, on the importance of 
fuming sulphuric acid in the synthetic alizarin in- 
dustry, then rising into importance. To his question, 
linw the acid should best be made, Strecker gave the 

• i« . << ,'o £ x_ 


prescient reply : “ That is a problem for you to 
solve.” -A. few experiments convinced him, ho says, 
that given pure gases, the catalytic action of 
platinum was the rational solution of the problem. 
On April 8, 1875, a telegram came to him at the 
laboratory, from Squire, asking him to read up that 
night about Nordhausen acid, as it was wanted by 
an alizarin works. The response was Mesaelian and 
immediate: no reading was necessary. Next day 
by showed how simple a matter it was to marry 
sulphur dioxide with oxygen by means of platinum. 
However, Squire was conventional and thought 
that the decomposition of an ^id sulphate would be 
a simpler method. Experiments were made as 
requested but eventually Messel was told “ to try 
his dodge.” 

With Messel to try what he had once conceived 
as practicable was to succeed. He was there 
already; he had seen and he conquered forthwith. 

A patent was taken out by Squire in 1875 and the 
process was described at the Chemical Society early 
in 1876. Meanwhile, Squire had established as a 
new firm Squire, Chapman and Co., with Messel as 
factotum ; he would have objected to my caJHog him 
chemical-engineer, as ho had no belief in half- 
breeds, also he was an entire disbeliever in the 
attempt to bring the works into the laboratory. 

The process w-as established at Silvcrtown and in 
1878 he succeeded Squire as manager of the works, 
which he only quitted in 1915j when his health gave - 
way under the excessive strain of the times. 

The paper Messel and Squire read at the 
Chemical Society was never published ; even I can- 
not say why; probably because of patents; from a 
remark made by Messel, I gather that it was not 
sent in by Squire. The record of the meeting on 
.^pril 20 in the Chemical Neu's runs simply as 
follows : — 

” The speaker (Messel), after giving a sketch 
of the history of the manufacture of sulphuric 
neid, described the proce.ss for preparing the 
anhydride. The vapour of ordinary sulphuric 
acid 18 passed through a white-hot platinum 
tube, whereby it is almost completely decoin- 
1 water, oxygen and sulphurous 

anhydride ; the mixed gases, after passing 
nrougli a leaden worm to condense the greater 
portion of the water, are completely dehvdrat-ed 
la a leaden tower filled with coke, over which a 
s ream of concentrated sulphuric acid is 
llowed to trickle. The dry mixture of oxygen 
a sulphurous anhydride is now p.issed 
platinum tubes heated to low redness 
^°”^iniiig fragments of platinum pumice, 
gnses recombine to form sulphuric 

\v Iff j ^ condensed in a series of 

noulffe’s bottles,” 

^ ^ frequent visitor at Silver- 

i tho ^ i only worked but also lived 

h workfi ® small house attached to 

ffoet inH removed to chambers in Ebury 

kisSc of to Victoria Street. Charac- 

PPi'etentimio^ loan throughout his career was his 
b to be vai' mMe of life. I onlv knew 

")cietJ^? k connexion— ns President of 


f ig in oi 

'*ootafpi„?* proud of the F.R.S. 

‘Serous and proud of him as a colleague. 

er thou^tful of others, unselfish to 


a ^®gree, he had little thought for himself and a 
hatred of all display ; the artist came out, first in 
Ills extreme devotion to his own art— for chemistry 
^hnical chemistry in particular, is an art— then 
in his love of the company of artists and other 
bohemians : wras a great admirer and friend of 

Gilberl-^f Gilbert and Sullivan fame— and a 
constant frequenter of the Savage Club: may I 
add, as a judge of quality in Champagne; in Weib 
and Gesang he had no estate, though he was 
musical. Living among them, ho^knew his work- 
people and was in sympathy with them : hence his 
popularity and power. 

One understood his success when one followed his 
work. A man of astounding rigour and full of 
feeling, he burnt the candle at both ends and all 
over Rs surface. That he lasted so long always 
surprised me. When about sixty he was overtaken 
by diabetes. He was everything — not only 
chemist, engineer and business man; he also took 
car© to cultivate the social side of his life; he was 
the only manufacturer of my acquaintance who 
■attended regularly at scientific gatherings and 
showed real interest in tho proceedings. Ho was 
thorough in everything he did. ‘Probably he did 
far too much himself but he could not suffer fools 
g adly, though not often impatient outwardly and 
always considerate. He had no hobby outside hia 
business and science. During many years, his one 
way of recuperating was a weekly visit to Brighton 
on Sundays. He went down lif the early train 
walked out to the Devil’s Dyke, had lunch and then 
returned to town, usually to spend the evening with 
friends. In those davs he was a real walker, as I 
found when occasionally his joyful companion. 

Those who knew him, especially in the early days, 
will remember his vigorous frame, his black hair 
and sparkling ey^, his smiling face, his hearty bass 
staccato laugh, bis peculiar guttoral accent. If his 
I^rtrait were to be painted, I think we should ask 
l^e artist to depict just that smile alone, following 
Tenniel’s living presentation of the Cheshire Cat 
up in the^ tree by its grin. Wo can fancy him 
to-day, smiling at King Ruttan and his crowd and 
at me the executioner, chuckling at my use of the 
axe of critici.sni. He never mastered English 
properly, though he spoke it fluently. He was very 
fond of young people, many of whom rejoiced in hi's 
generosity. We who knew him all think of him as 
one of the most loveable men we have met. His 
outlook on life was always cheerful and optimistic 
but he was a close observer and critic; always broad, 
clear and careful in his judgments but deliberate 
in forming them. The example he set in leaving 
bis fortune to science is a remarkable one and best 
proof of his considerate outlook. Honest and sin- 
cere himself, he hated insincerity and all meanness 
of spirit. He combined in his person all the best of 
German good qualities, fired and softened by 
Jewish imagination. 

Nordhausen or Fuming Oil of Vitriol was the only 
kind of sulpliuric acid known to the early chemists. 
Even in comparatively recent times, not more than 
a hundred years ago, the manufacture of Vitriolic 
acid, by burning sulphur, was so imperfect a 
process, that the old method, troublesome and crude 
as it was, still held its ground. 

The production of the anhydride, by decomposi- 
tion of a sulphate, api>cars to have been known in 
very early times, indeed up to the year 1736 the 
only way of preparing sulphuric acid was to evolve 
vapours of the anhydride by destructive distillation 
of A sulphate and to pass these into water. 

When Messel and Squire began their work, Baron 
Stark, in Bohemia, was sole maker of the fuming 
arid, the process he used lieing substantially that 
of Basil Valentine, born 1394. A particular kind 
of Pyritc was weathered (oxidised) by exposure to 
the air. The copperas (ferrous sulphate) eo formed 
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was dissolved ont and the solution concentrated. 
The sulphate crystab which separated were usnal^ 
sold: the mother liquor, containing much ferric 
sulphate, was then evaporated to dryness and the 
residue slightly roasted, so as to dry it. ^e vitriol* 
stone, as it was called, so produced, was broken up 
and charged into small bottle^aped retorts 
arranged in a gallery furnace, in such a way ^at 
they could be h^ted to a high temperature. In* 
stead of receiving the vapours in water, as in 
making £ulphii||c acid, they were condensed in oil 
of vitriol, a small vessel containing the acid being 
luted to each retort. The distillation Lasted about 
36 hours and as the quantity put into each retort 
Was 81^11, the product was also small. The con* 
sumption of fuel was great and much labour was 
involved in charging and discharging the retorts, 
many of which were brc^cen. The process required 
great skill on the part of the workers. All attempts 
to manufacture the acid in larger apparatus 
appear to have ended in failure. 

At the outset, when the attempt was made, to 
produce the anhydride by passing the vapour of 
burning sulphur mixed with air over heated pumice 
coated with spotffey platinum, the chief difficulty 
met with was in condensing the anhydride. As 
Messel and Squire remark — the manner in which 
sulphuric anhydride will evade condensation from 
a gaseous mixture is something quite marvel* 
lous. "When pure gases were used, the condensation 
was easily effected; on this account, in the early 
days of the industry, when the value of the fuming 
acid was much greater than that of oil of vitriol, a 
suitable mixture of sulphur dioxide with oxygen 
was obtained by decomposing the latter. In their 
experiments referred to in the paper, a small 
platinum still about 4 inches in diameter was so 
arranged in a Hofmann Gas Furnace that it could 
conveniently be maintained very nearly at a white 
heat. Ordinary oil of vitriol was slowly fed into 
the still and kept strongly boiling; the vapour was 
lalmost completely decomposed, the condensed water 
containing but little acid. After the mixture of 
gases had been dried by means of sulphuric acid, 
it was passed over pumice stone prepared with 
platinum, enclosed in a large tube made of thick 
platinum foil, heated to a dull-red heat by the 
waste heat of the gas furnace. Little or no sulphur 
dioxide passed away when the heat w'as properly 
managed, the process was continuous and the con- 
densation perfect. Nearly 70 parts of anhydride 
were obtained from 100 parts of white sulphuric 
acid, the theoretical amount being 80 or thereabout. 

In the early days, the demand was limited by the 
requirements of the dyestuff industry, especially 
that of the madder colours. When the use of the 
fuming acid was introduced into tho Cordite 
industry, in connexion with the displacement nitra- 
tion process, the demand became much greater. At 
the close of his industrial career, Messel was pro- 
ducing from 250 to 300 tons of Oleum per week, 
containing 20% of anhydride in admixture with 
sulphuric acid. 

As experience was gained and the difficulty of 
condensing the anhydride was overcome, sulphur 
dioxide prepared by burning sulphur and ordinary 
air were used. In this case also exact proTOrtions 
were at first adhered to. I remember Messel telling 
me that he was first led to use excess of air and 
therefore to abandon the use of special appliances 
for the supply of the gases in due propoHton by 
having his attention called, by his workmaa-fore- 
man, to the fact that the plant worked better when 
air was supplied in excess. 

In early days, to reduce the cost of carriage, acid 
was sent abroad of 80% anhydride strength and 
diluted with * monohydrate.’ Where this was done 
I for^^ but that this was his practice I know, as 
when I once asked him if he bad any knowledge of 
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the proc^ of making sulpharic acid 
freeuing it out from oil of vitriol, he told me 
he had at one time so made it for the purpose stef 1 
above. 

Over and over again he told me that he aiTnfi;i 
at making vitriolic acid by his process as cheaply 
by the chamber process and I well remember the ^ 
with which he told me that he had at last aaccei^7 

Messei’s claim to distinction does not rest 
the discovery of & chemical process but uponh'” 
initial success in building up from the foundati^ 
unaided and almost alone ^ a novel industry of 
importance and in having solved a variety 
technical problems of extreme difficulty. ^ 
success was due not only to his great mechanS 
ability and clear understanding of the task heW 
him but particularly to his high moral standard a&d 
his absolute devotion to work. 

* The strongest weapon one can see 
In mortal hands is Constancy.’ 

Doubtless, in later days, as we all do, he derired 
assistance from outside but this was only when bh 
primary work was accomplished and it became 
necessary largely to extend the plant. We bare 
been accustomed to admire the systematic manoer 
in which the German chemical works are conducted 
with the aid of a considerable staff of traio^ 
disciplined workers: what always appealed to me 
was the fact that he, a German working under our 
English conditions, with scarcely any technical 
staff, was long far in advance of his countrymen. 
His success was due, in the first place, to bis 
thorough scientific training and to his scientibc 
outlook but, to an exceptional degree, to his moral 
attitude towards his work. The lesson to be leamt 
from his life should be of no small value to us. 


CHEMICAL ACTION AND CATALYSIS 

AN ESSAT ON CLEANNESS 

“ A Satirical Allusion to the Heathen Gods^ trJio 
are supposed all of them to have been Kinis or 
famous Men in their Time and fabVd into Deities hy 
the Error and Iffnorance of those Days; concluding 
with a list of Great but Vicious Princes in our 
Modern Times fit to make Gods of in the rieil 
Promotion,” 

Chemical Action and Catalysis : if not tbew 
words, fcaroAi/w should be graven at the base of 
the monument to my friend. 

The industry which Rudolph Messel had so large 
a share in developing, more than any other 
perhaps, is commonly thought of as one in which 
” catalysis” has a leading part: every buddings 
student daring generations past has been taugot 
to regard nitric oxide as the catalytic agent in 
the chamber process and platinum as similarly 
effective in the later contact proems. No two Ic^ 
similar processes could well he imagined; yet i 
choice were to be made between them, I 
the latter would be regarded as the “ typicady 
catalytic process. .. 

Berzelius, in first communicating his concepno* 
in 1835, included a long list of interactions un 
the influence of agents which appeared to tase 
permanent part, even if included, in thocna s' 
as they were ultimately recovered unalterea. 

"V^ilst in the interval attention has been . 
and more concentrated upon platinum, nicse 
the enzymes as catalytic agents pur sung, ° ^ 

years there has been a growing tendency 
the conception to all agents determining eft ^ 
in other words, to chemical change fact: 

A strange confusion of thought prevails, m 
rather, may it be said, perhaps, a 
thought. Francis Bacon three hundred ye ; 
oould point out, that ” the ill and unfit c 
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wonderfully obstructs the understanding.’^ 
The term fcatahrsw would seem to be one of those 
‘‘Idols of the llieatre,” as he terms them, which 
have immigrated into men’s minds from the various 
Soffinas of philosophies and also from wrong laws 

of demonstration.’ 

If as Bacon insisted, ** words force and overrule 
ihe understanding and throw all into confusion and 
lead men away into numberless empty controversies 
and idle fancies,” it behoves us to be most careful 
'xi our choice of words and concise in our 
definitions, remembering that ” even definitions 
cannot cure this evil in dealing with natural and 
material things, since the definitions themselves 
consist of words and those words beget others, so 
that it is necessary to recur to individual instances 
and those in due series and order.” 

It is a strange fact that whilst the “ criteria of 
catalysis” are more or less fully discussed in 
recent works, there is practically no reference to 
the broader problem of chemical change or action ; 
even Mellor, in his two encyclopoedic volumes, 
makes no attempt to consider the conditions which 
determine it. This is equally true of the lengthy 
dissertation compiled by the pillar of American 
physical Chemistry, Wilder D. Bancroft and his 
adsorbed body of assistants. The recent discussion 
at the Faraday Society, apart from Langmuir’s 
experimental contribution, appears to have been in 
a “ greenery-yallery, Grosvenor-Gallery ” Valhalla 
to which chemists can never hope to attain — only 
Dr. Lowry spoke from a foundation of fact, in 
earthly but shattering terms.* The main lesson 
to bo drawn from the two documents is that I>r. 
Miall should continue his efforts to found an 
Association for the Discouragement of the Integral 
Calculus of which he has given notice in the U.8.A. 

Students, we know, have been taught of late 
years to worship Idols of the Theatre, to lisp 
certain Teutonic shibboleths; but the inner 
mysteries of chemical change have never been 
confided to them. The state of ignorance induced 
by our text^books is astounding: a vast burden of 
facts is laid upon us but processes are rarely con- 
sidered: the ' manuals mark no advance in 
methodical treatment, and are best described in 
Shelley’s words -ae — 

.... tomes 

Of reasoned wrong, glozed on by ignorance. 

TVe physicians have a long way to go in healing 
ourselves before w© prate of scientific method to 


Bancroft’s essay Is written with child-Ilke Innocency of purpose • 
through three numbers of the Journal of ludustrlal 
sna Engineering Chemistry (April to June) without ever stating 
wwt thinks he means by catalysts, without making the slightest 
aiwmpt to overlook the process of chemical change in general. 

most chemiats of the time, he seems to be clad in little m<Hw 
man a chemical loin cloth : that a whole suit is necessary for a 
iievcr to have occurred to him. Such be your Gods, 

sense of disappointment Is left on tumiT^( over the 
I * subject. Jumble sales of facts, 

way Interesting and valuable as catalogues of observations, they 
lead nowhere In particular :— 

When they cry,"Steer to starboard butkeep her head larboard,” 
TVia ml j ^ Helmsman to do ? 

bv tS. n ^ condition of the map so vividly described 

a^lute bla^" ^ Hunting of the Sn€vk — "A perfect and 

made by Samuel Sutler, under the heading *' First 
worthy of quotation in this connexion : — 

^ Impressed hy a few only or perhaps only 
thpT» i * Jiumber of Ideas which are banded pleasantly together, 
wh^ “ nope ; when we see a good many, there is expectation ; 

^ many presented to us that we have 
tin remaining ideas have not tamed 

disappointment. So the sailor says In the play: 
njy here la my maul]’ bosom but where’s 

Mary?” must be the general cry of those 
everywhere * iu ihe Journals ; we her deu form 


the public. As to text-booke, let us Scrap the lot!* 
Spemuitick Vigour spreads the poison’d Race, 
Conveys Hereditary Crimes apace^ 

What strange, what inconsistent Thing’s a ManP 
Who shall his Nature search, his life explain? 

A constant Bondage bows his Couchant Neck 
His Will corrupted and his Judgement weak. 

Subjected Man submits to the Centroul 
Of Forty Thousand Tyrants in his Soul. 

Wonder no more the Sons of such a Race 
Grow ripe for Slavish Principles apace ; 

The Victory of Vice is so Compleat 
The Conquer’d Faculties at once submit: 

He’s bom with Slavery in his very Face 
And hands it down to his subjected Race. 

In R. L. Stevenson’s apposite words : Culture 
is not measured by the greatness of the field which 
is covered but by the nicety with which we can 
perceive relations in that field, whether great or 
small.” # 

Thus defined, where is the cultured chemist to be 
found to-day? Recent hearings before the Board 
of Trade Official Referee show that the witnesses 
— I will not call them chemists — were not even 
agreed as to what is “ A Chemical ” ; the innocent 
lawyer was trapped into the belief that it was 
something manufactured. t Doubtless this definition 
was paid for — nothing else could explain and 
excuse its absurdity. 

Chemical Change 

All single things dealt with by the chemist are 
chemicals. A chemical can only be defined as a 
material which can take part in a chemical change; 
combustion undeniably involves chemical change : 
argle — Oxygen is a Chemical ! Who manufactured 
oxygen? We can only say — It is! 

What is involved in the process of Combustion — 
to take the simplest possible case, that of the 
formation of hy drone (water) from hydrogen and 
oxygen? Every text-book w© have lies in telling 
the student that hydrogen and oxygen interact to 
form ” water.” We know they do not. The effect 
of drought upon the country is patent to everyone 
— especially of late years — yet no notice is taken of 
its effect in chemistry. The remarkable work of 
>Vanklyn, Cowper, Dixon and especially of H. B. 
Baker may be just mentioned occasionally but its 
entirely fundamental value is in no way appreci- 
ated; Lowry’s work may he seen but it is not heard. 

It is as Bacon said three hundred years ago : 
** The Idols and false notions which are now in 
possession of the human understanding and have 
taken deep root therein not only so beset men’s 
minds that truth can hardly find entrance but, 
even after entrance obtained, they will again in 
the very instauration of the sciences meet and 
trouble iis, unless men, being forewarned of the 
danger, fortify themselves as far as may be against 
their assaults.” 

Surely it were time that we fortified ourselves ; 
that we sought to deserve the title of scientific 


• It is estiroatwl that new books will be ” Homeless” st the 
Chemical Society e years hence. It is clear that a ” Palace ” 
must be found in whii-h tlie united Chemical Societies can foregather 
with the books of the future and those of the past which are worth 
preserving ; no other Catalyst will ser\e the purpose. Meanwhile 
let sele^ion he made of the few text books worth preserving and the 
rest publicly burnt, as a warning to budding authors : there win then 
he suthcicDt room on the shelves to meet passing needs while the 
F^cc is building. 

t Judgment upon the Act was pronounced by the author of 
HoMnson when he said : — 

Reason is the Test of the Law ; for Laws which are con- 
tradictory to Reason are void in their own Kature ; and ought 
not either to be made or regarded. 
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workers and thinkers P Human understanding is 
frail and limited but not so limited as wo- make it 
appear. There is no conscious effort made by us 
to be impartial and logical ; and our difficulties 
arise from lack of culture — from the gross 
specialisation of the day, which is largely con- 
ditioned by our satanic system of competitive 
examinations: a system more calculated to kill 
genius and prevent progress could not possily be 
devised. 

Yet hope is in the offing. To me it seems, I am 
glad to say, that, in upper scientific circles, there 
are clear signs of a return to chemistry and reason 
— that the attention paid to pseudo-physical 
aspects having outworn its welcome is giving place 
to the desire to consider the inner meaning of 
chemical phenomena, to be eclectic, to recognise 
the insufficiency, if not the emptiness, of the treat- 
ment to which they have been subjected by the 
Syncretists. The work done by Hardy in corre- 
lating lubricating power with chemical structure 
and that of Jacques Loeb, following that of Hardy, 
on proteins, ma;? be referred to by way of example. 
We are returning to the sane vision before the 
early workers thtft molecular structure is the key 
to function; let us hope that the change will be 
marked by the rejection of the pedantic jargon 
which has so long marred the fair field of our 
science. 

From morning to night we must impress upon 
our students that they must learn to think for 
themselves but that thinking rightly is an out- 
come of experience, no easy thing; that they must 
therefore give due heed to experience but have no 
Ijelief in authority — above all, be wary of the 
journalist and propagandist and of the text-book. 

The experimental evidence put forward by H. B. 
Baker is of such cogency that it may now be 
asserted, that hydrogen and oxygen cannot inter- 
act and that to determine interaction a third corn- 
ponent must be introduced into the system. What 
is the nature of the third component? Whilst 
affording proof that moisture promotes the change, 
Baker's observation that liquid water might be 
present and yet no explosion take place apparently 
is proof that water alone cannot act as third com- 
ponent. By using the hardest glass and gasea 
liberated from a solution of baryta. Baker elimin- 
ated acid impurity as far as was practicable; as 
interaction takes place when these prcK^autions are 
not observed the legitimate inference is that water 
becomes the determinant only when it is rendered 
conducting by the presence of impurity, usually 
acid. The interaction is an electrolytic process, in 
fact. One Faraday taught this doctrine in early 
days (1833). By his study of the power of metals 
and other solids to induce the combination of 
gaseous bodies and of electro-chemical decom- 
position in general, he laid the foundation, for all 
time, of the theory of chemical change; and yet, 
whilst honouring it in its transcendental aspects — 
for we recognise that Faraday foreshadowed the 
electron — we pay no attention to the ordinary 
applications of his work. Why is it that we so 
rarely read in order that we may mark. learn and 
inwardly digest? "Whatever of logic I nave in my 
composition, whatever unfortunate tendency to be 
critical, I owe it, in some meaeure, to Trench’s 
Study of Words but mainly to reading Faraday, 
An early purchase of his collected works was the 
Inost fortunate I ever made. The exquisite lucidity 
of his logic at once impressed me. The Electro- 
chemical Researches are in Everyman^s Library 
and every youthful student who wishes to gain the 
scientific habit of mind should acquire and master 
this volume — if only as a literary exercise. All the 
essayists may well be put aside for it, if the d^iro 
he to cultivate style and to escape from the tyranny 


of the literary plamarists who eternally harp ur, 
one theme and m^e no attempt at progress 

T(MJay, I but take up the ^sition I took w f;, 
reference to Baker's work in March, 188-5, when^^° 

was only beginning his chemical studies merl 

telling us that the combustibility of phospha^^ 
and charcoal had been overrated and 
preted. Influenced by a Faradic current^^^f 
thought, intensified by my association with tw 
pioneer workers in electricity, Ayrton and Perr 
I dared to project my mind into the future &h 
say that some day it would be found that^° 
mixture of pure hydrogen with pure oxygen would 
be inexplosive. The position, I assumed tr- 
perfectly simple — ^that action always takes ’puf 
and only takes place in a conducting or electrolvti^ 
circuit. Neither gas was a conductor nor did oith 
make water conducting. Following Ayrton and 
Perry, I argued that Ohm’s well-known electrolvtii' 
law, C=E/R, was equally the law of chemical 
change. My forecast was verified by Baker in 1902 
and he has since given not a few other proofs nF 
validity of my thesis.* 

I venture to think that the discussion we had on 
the occasion referred to at the Chemical Society is 
the most important in its history and yet how 
little real recognition it has received. AVho reads 
such literature, any real literature to-dar.t The 
Tit-bits miscalled abstracts and illiterate text-books 
alone hold the field. Very few remain mindful of 
Liebig’s counsel to Kekule : “No one who does 
not ruin his health with study (he meant reading) 
will ever do anything in chemistry nowadays." 
Some excuse, perhaps, is to be found in the 
quality of too many modern memoirs. 

Altars have been set up everywliere for the 
worship of a narrow doctrine mislabel!^ Physical 
Chemistry; the chief Ikon has been St. Arrhenius, 
a divinity of Scandinavian origin; Teutonic 
priests, the Ostwalds especially, have minister^ 
faithfully at his shrine; latterly tbev have gradu- 
ally changed the material of his effigy and hare 
formed it in glue. The fashion set has not only 
stuck in many places but has assumed epidemic 
proportions. The ritual the school has developed 
is as vague, as wordy and as mystical as that cf 
any of the Churches. Leipzig for a time was a 
veritable Lourdes and full of pilgrims; everyone 
knows the miraculous curves that wore issued hm 
the temple there. The prominent symptom of the 
disease is that it renders the mind semi-permeablo 
to ideas; if any, only those of one kind get through, 
However, we all have partially permeable intellects 
— not semi only but some much smaller fraction, 
The Americans, as was to be expected, have heen 
worst hit; we come next; the French have dis- 
played their characteristic immunity towards 
exlernal influences and have shown a sense of pm- 


* As the Proceedings of tlie Chcnolca] Society are not generally 
svalUble, I venture to rej/roduce my prophecy : — 

“He (Dr. Armstronj?) had even ventured to affirm to iu 
Dixon that some day it would be ascertained that a mixture 
of pure oxygen with pure hydrogen was not explosive-” 

Vt. Armstrong said that the view which he now hild was 
best stated by deBning chemical action as rfrf>rsrd 
i.e., in any case in which chemical action was to take pisee 
It was essential that the system operated upon should couwin 
a material of the nature of an electrolyte. Neither 
nor hydrogen was an electrolyte, therefore a mixture of 
these two gases should not be explosive; a mixture , 
oxygen and piue carbonic oxide for like rca.sons snouia n 
explode. There was, however, a tendency perhaps 
gerate the importance of water and to overlook the 
presence in xnlmite quantity, and Influence of, other do _ 
water not being an electrolyte, as It was scarcely proa 
that water and oxygen or hydrogen would form an • 

It was dilflcult to understand that the presence of 
and simple should be of Influence In the case of a miM 
oxygen and hydrogen.” ^ 

tThe Americans, almost more than the French and 
DOW pay scant attention to outside literature and of 

to give a now meaning to the term Monograph— not ine t y 
a subject but that of a notion. Falk disregards the whole 
work, including that on euymea, in bis monographs. 
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tion which has enabled them to preserve their 
^ nity* ever; some free men 

still are in the world j the war has made 
neopI« think a little; shortly we shall realise how 
illy adopting clerical methods and 

substituting faith for evidence, particularly in 
nutting faith in any one hypnotist and allowing 
him and his lieutenants to dogmatise us into belief. 
Science is a human occupation like others; we are 
nil prone to hero-worship and seekers after praise 
and position, making pleasurable statements, are 
always taken too much a.t their own valuation; 
M’hen followed by the trail of Nobelism they are 

irresistible. 

There is nothing dogmatic in the assertion that 
all chemical change is an electro-chemical, t.e., an 
electrolytic process — facts prove it to be such: let 
those who doubt study Faraday. Modern dis- 
covery only serves to deepen the conviction. The 
nature of the electro-chemical process, however, is 
still open to argument. 

To the pure all things are pure, it is said; hut | 
none of us dare claim to be otherwise than impure i 
and so we may reverse the proverb and say that to 
us, the impure, all things are impure. Strange to I 
say, the physicist is still affecting to love the j 
simple life and has not yet learnt to take things i 
impurely : he has yet to recognise the value of | 
chemical soap-and-water, the need of attaching j 
importance to cleanliness, perhaps it should rather ! 
be said, to dirt; his interpretation of the pheno- ! 
mena of electric discharge has vet to be justified 
under dry conditions. The intermediary is difficult 
to find. Langmuir scorns to be the most likely 
holder of the office, if he can but come down to earth 
and be proportionate in his judgments — in Fara- 
day’s sense; if he will work at the open window. 

The Determinant i 


Most will now admit that tho interaction of 
hydrogen and oxygen is determined — please mark 
the word — by conducting water. What is conduct- 
ing water? The Arrhenists claim that water itself 
is a conductor — though only a very feeble one at 
best. I need not remind that the plea, “ It’s only a 
wee one,” is not admitted in law. Tho assumption 
that water is a conductor per se is purely 
patuitous. The value accepted is that arrived at 
by Kohlrausch — hut he worked in prehistoric 
times and used prehistoric methods; he cannot 
conceivably have dealt w’ith pure water. Pure 
water i.s impossible in mortal hands. Some minute 
impurity must ever be present. Knowing as we do 
that impurity is present and that conductivity falls 
rapidly as impurity is removed, it is only logical to 
assume that ideal, .pure water would be a non- 
conductor at least to all ordinary potentials. The 
Bituatioii is on© W'hich cannot xvell bo resolved by 
espenment. We must proceed by way of 
ypothesis, as in the case of gravitation. 

hypothesis be this — that the interaction 
no diverse molecular systems is determined by 
third system, itself an electrolytic 
compatible with them, in the sens© that 
^ associated into a single conducting 
I would call this third system the Deter- 
thft t?* say that every chemical change involves 
* Determinant. Please mark the 
is nil. and note that the Determinant 

IS always an electrolyte. 

all tUn? goose being sauce for the gander, 

hvdrnnc. « 5®*d may be read backwards. If 

of formed by the direct interaction 

resolved oxygen, it cannot he directly 
^ene tn k • these; some determinant must inter- 
hakpr lino about the decomposition. H. B. 
ntiiiT proof of this thesis by showu'ng, to 

y a single case, that the stability of 


ammonium chloride is greater the more carefully it 
18 dried. 

Recognising this, let us give effect to our belated 
conversion to a true faith by including in every 
equation the symbol of the determinant, E or Ed, 
a amall one, if you will; better an epsilon, e, if not 
«8, ae these foreign signs will have greater appear- 
ance of learning. Let us not be ashamed of acknow- 
ledging the determinant, especially in Grecian 
dress, as a necessary member of any family party of 
chemical agents wo may call together, c.g., in 
expressing the formation of Lj-drone empirically, in 
order to show what factors are involved, let us 
write ; — 

(0, -H eS + 2H,) = 2H,0 + eS ; 

or if we wish to represent the operation as a rever- 
sible change 

(0,-|-e5-|-2H,) :;^(2H,0+e5). 

The brackets are added to indicate that a complex 
system is involved in each case. 

The argument may be extended even to explo- 
sives. Wo know from Gattermann’s work that the 
stability of nitrogen chloride depends upon its 
purity. In firing Cordite — a mixture of cellulosic 
and glyceric nitrates— not a little of the unbumt 
material is often projected from the gun in the 
form of perfect rods much reduced in size. The 
explosive is not shaken to pieces molecularly but 
just burnt away at the surface and we have to 
picture to ourselves the long-despised little ee’s or 
ed’s bombarding this with incredible activity as tho 
charge is slowly fired— slowly in comparison with 
tho intra-molecular activities of the explosive 
sj'stem. 

A horribly pedantic jargon has been piled up 
around ethylio accto-acetate and other compounds 
which lead a double life, beginning with the word 
faufomenc : an unnecessary invention, ^rzelius 
having rightly assigned metameric to such use. 
They were long represented as not knowing their 
own minds for two seconds together — strange to say, 
no Ostwald ever coined the term Luhoids for them — 
as ever undergoing an internal molecular change 
at their own sweet wills. It has always been clear 
that little eS was at work. Groves and 1 took this 
view in several instances in writing our (Miller’s) 
Organic Chemistry (18S0); and Lowry, in my 
laboratory, has given the most complete proof of 
the thesis. Recently, it has been found that either 
of the two metameric (isodynamic) forms of the 
aceto-acctate may be obtained at will by observing 
certain precautions — mainly, be it noted, by using 
quartz instead of glass vessels, 

1 have not yet reached a terminus. If logical 
and we have faith in our prophetic powers, we may 
project our minds into the future and foresee the 
time when it is admitted that liquids and also solids 
are not as we see them. Baker is already leading 
the advance into this field. By drying benzene, he 
has raised its boiling point above that of water — if 
indeed the explosive behaviour at the higher tem- 
]X'raturc can be characterised as “ boiling.” ' He 
has obtained similar results with carbon bisulphide 
and other liquids. Canielly’s dream of hot ice was 
perhaps not the absurdity it was deemed to be at 
the time! Benzene boiling at 107*^ or mercury at 
about 4o0® would have been scoffed at equally. 
Benzene and similar liquids which are not miscible 
with water are not easily dried but once dried they 
are not easily wetted. Baker being a veritable 
wizard has been able to boil off neater through dried 
benzene. IV[odest in manner and modest in state- 
ment, he has made far too little impression upon 
otir cloth; no Teutonic Boswell has log-rolled his 
progress, no special Journal has been founded to 
acclaim the peculiar joys or drawbacks of the dry 
stato in chemistry, no Act of Congress has been 
passed to provide for its operation. The main 
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reason probably wby the pr^bet has been in« 
sufficiently honoured even in his own country is the 
fact that we chemists are educated into being the 
dullest of drones — without imagination. We cannot 
remain dry ourselves, even in the T7.8.A., therefore, 
apparently, we have neither belief nor interest in 
the dry state, except as one to be avoided ; we only 
subconsciously Teadiee perhaps that you ca-miot 
get on in it ; presumably it is one involving the 
death of chemical change, as it is of all artistry, 
because of the inanimate life the molecules enjoy 
during drought. 

Tht Catalyst 

Having considered the conditions which deter* 
mine the occurrence of chemical change, let ua now 
pass to those which hasten its progress. The inter* 
action of hydrogen and oxygen is promoted by 
platinum in any state of division but more 
especially when it is very finely sub-divided, as in 
the spongy platinum first used for the purpose by I 
Bobereiner in 1S23, although Humphry Davy had i 
previously (1817) noted the inductive effect of the 
metal in the massive state. 

Ddbereiner, as Faraday wrote in 1833, 

** refers the effect entirely to an electrolytic 
action. He considers the platina and hydrogen 
as forming a voltaic element of the ordinary kind, 
in which the hydrogen, being very highly positive, 
represent the einc of the usual arrangement 
and like it, therefore, attracts oxygen and 
cmnbines with it.’* 

The only essential condition, as Faraday insists, 
is a clean metallic surface. As he recognised, 

** The effect is evidently produced by most, if 
not all, solid bodies, weakly perhaps by many of 
them but rising to a high degree. in platina. 
Dulong and Thenard have very philosophically 
extended our knowledge of the property to its 
possession by all the metals and by earths, glass, 
stones, etc. ; and every idea of its being a known 
and xecognised electric action is in this way 
removed,” 

What could be better, too, than the following? — 

” All the phenomena connected with this 
subject press upon my mind the conviction ^at 
the effects in question are entirely incidental and 
of a secondary nature^ that they are dependent 
upon the natural conditions of gaseous elasticity, 
combined with the exertion of that attractive 
force possessed b;^ many bodies, especially those 
which are solid, in an eminent degree and pro- 
bably belonging to all; by which they are drawn 
into association more or less close, without at the 
same time undergoing chemical combination, - 
though often assuming the condition of adhesion; 
and which occasionally leads under very favour- 
able circumstances, as in the present instance, to 
the combination of bodies simultaneously sub* 
jected to this attraction.” 

The modem work of Hardy, Langmuir and others 
is justification of the view that condensation at 
solid surfaces is the outcome, not of a mere 
mechanical cohesion but of an attraction due to 
residual chemical affinity and therefore selective — 
in fact, a function O'f structure. The peculiar 
activity of platinum seems to be due to the fact 
that it is highly attractive of both hydrogen and 
oxygen — whether and to what extent it combines 
with them to form an ” oxide ” when exposed to the 
two ^ses is open to question. Willstatter has 
arg^ied that the presence of some ox^rgen in 
platinum sponge is essential to its activity as a 
hydrogenating agent and he assumes that an un- 
stable compound with both elements is formed. 
Faraday’s obMxvation that, although the plate is 
less readily cleansed when made the negative pole in 
dilated sulphuric acid, a platinum plate at which 


hydrogen has been evolved, when clean, is 
active in promoting the interaction, would swin t 
preclude the presence and need of oxygen, 
it be that the formation of the oxide postulated U 
Willstatter takes place immediately, by partial di 
placement of hydrogen, on presentation of the ckt 
metal to the gas ; also the fact that most if nq^ Jl 
solid bodies are in some degree active, is agaioJ 
the oxide view ; hnt the gradual corrugation of 
eolid metal and the expansion of palladium as it i 
charged must not be overlooked as favouring it ^ 

For the present argument, this is a quesUon of 
minor importance. The main function of the 
platinum surface would seem to be to capture and 
raise the concentration of the interacting 
stances; not to induce chaise but to hasten it 
by this increase of concentration. The determinant 
is as necessary as in the ordinary case of interaction 
of the gases in its absenc^ as without it no elec- 
trolyte would be present. The problem has not yet 
been submitted to any refined study but it is known 
that moisture favours the action. 

I am thus brought to the definition of a Catalyst* 
as something different from a Determinant and to 
accept the statement, which is commonly stressed 
that it is an agent which accelerates a change in 
being. Unlike the Determinant, however, the 
Catalyst is not an electrolyte but merely a solid 
superficies at which the interacting substances 
become condensed and therefore of increased con- 
centration ; hence the acceleration of the inter- 
action and hence the value of its aid. 

In the mind’s eye, from Faraday’s massive plate 
to the most minute speck of platinum mounted upon 
a Measelian asbestos support, the change in size and 
increase in activity is continuous and doubtless in 
correspondence with the increase in surface area; 
the greatest activity would be that of molecular 
fineness. The sjpeck, however, must remain a speck; 
it must retain its particulate character ; in solution, 
the molecules are too often married with the 
solvent, their distribution is too uniform, to permit 
of an excited rate of change. 

The activity of the catalyst would seem to be due 
to the operation of the force of residual affinity; on 
no other assumption can we well understand the 
preferential activity of various catalysts. The work 
of Hardy and Langmuir especially hns afforded 
proof that molecular structure is a determining 
factor and that a single layer of molecules can 
cover and effectively occupy a solid surface. The 
molecules in some way become ranged in accordance 
with their structure. Chemists have long thought 
of the carboxyl radicle in acids as the active part 
of the molecule and it is no surprise to have proof 
given that w'hen a fatty acid is spread out upon 
water the molecules become rangeo in the filni m 
serried ranks, like porcupine-fishing-fioats la ® 
stream, only the oarhoxyl radicle dipping 
liquid; the argument may be extended to an ouw 


solid surface. . 

The character of the surface also plays its pan^ 
Hardy has definitely shown that glass, metal ana 
various kinds of composite material of the ebonitj 
class behave differently. We can but imagine tM 
the structural character comes into play ana tn 
centres of attraction may be offered, f; , 
well be given of the entir f 


explanation can well be given 
selective activity of the colloid caiiuy!i^ - 
enzymes, the potent agents of change at the 
of all vital activity. It is commonly stated 
these fit their compatible hydrolytes os a ^^7 , 
lock; the hypothesis was put forward by w ^ 
Prof. Emil Fischer, long my venerat^ * nnlv in 
has been regarded as a super-authirity, 

•I believe I lotroduced the term in 1886. 
to s word without eupbonv to my ear and I of *1** 

deprecate iha uae of the verb to cototyu or any verbAi loim 


terra. 
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f. many irhere it is customary to worship the 
mrds of professors but by chemists generally, the 
maeestion has been made one of our chemical 
hMoIeths. Infinitely gullible we arc, as Carlyle 
^8 said. The suggestion does not bear thinking 
^mit charming though it be as a literary parallel. 
4 key is something entirely different from a lock — 
mmething which fits into its blanks. Blanks are 
nnknown to us in our chemical locks. The fit cannot 
Kell be other than that of similarity ; in some part 
the enzymic complex must be so like the compatible 
hrdrolyte that the two fit together when super- 
nosi; ®'’® therefore driven to think of this 
active centre as the hydrolyte itself gathered into 
the structure of the complex. My son and 1 have 
long advocated this view. 

The influence of proteid colloids other than 
jnzymes as catalysts has been little studied.* The 
production of hydrazine from ammonia and bypo- 
ilorite, according to Raschig, is promoted by the 
presence of a little glue; but it is found, 1 believe, 
that all glues do not equally serve the purpose. If 
50 is the difference duo to some structural 
peculiarity? It is conceivable that the interaction 
nay involve the intervention of a protein chlor- 
jinineP If sOi structure might tell. 

In addition to directly active catalysts — 
catalysts which exert a definite attractive effect 
apon substances whose interaction they promote — 
there is oonoeivalbly a neutral class, effective through 
the agency of the specially active layer of simple 
iydrone molecules deposited at their surface. 

Sydrone and Water 

Progress has too long been stayed by the fiction 
that water is represented by the symbol OH, — by 
the failure to recognise that it is a “ mush ” of 
molecules of several degrees of complexity.t Un- 
fortunately, we can only distinguish one at present, 
the simplest, that of hydrone, OH,, probably always 
1 minor constituent of water. Bragg’s recent work 
rather favours the view that ordinary ioe is a 
benzenoid complex in which six hydrone molecules 
are conjoined. I have long been of the belief that 
rratcr is to be thought of as a mixture of h.ydrone 
itith several polybydronea of the polymethylene 
type. 

If we could be logical, we should only apply the 
term water to the liquid substance, never to that 
sym.bolised as H,0. We have as little right to 


„ attempt hu been made by the school that dubs itself 
colloid to read Into tbe term the sense o( particulate — of verj 
inelf diTided matter In anspension In a fluid. Nothins was further 
jom Graham's mind. 

■ ^ urge that tha term eoUold should be used onlv In its 
sense and confined to sabetanres sneh as Graham 
wntemplat^ — substances oppoaite to the soH:iaUed crystalioids in 
Uic scale of solubility. 

iheo that a distlndbion be drawn between actions la solution and 
at particulate aorfacea. 

f**“<f* o* the coQoid from solntlon Into the particulate state 
MftW** ^ more than meets the eye, even that of Imagina* 

lA ^^Baln’i faadnatinig studies of soaps have brought 

®’d®tenoe of a tendency slndlar to that apparent in 
^ cobaJtammlnes and other complex salts. In 
^ more of sevenl negative radicles is lost to view. In 
knyrwwnLf ’i molecules of the salt are merged into an 

K the alkali Is In large part hidden away. We have 

acetates have a tendency to take on a more 
thtnfr ^ ^ the simple molecule. It is possible to 

of tiift ^h^-Wce arrangmnent of the m<flecules, In wMch most 
the hub, the hydrocarbon radicles 
Invoi^^ , “^A***® »pok«. The coagulation of colloids may wcO 
tion of 4 ™ *«gr^tee. In like manner : and the produc- 

meriaeri conceivably due to the Interlocking of such poly- 

«>» w«te A. WUd« \>.B. 

organic ‘ ^ moment it Imks m though the 


may be in ^ ftppredate ; Um ^Imary change, In these cases, 

as the tempera* 


think of ibis as water as we have of the yarions 
polymethylenes as methylene. 

, The Pseudo-Physical School has heen so impas- 
sive and impenetrable by ideas, so intellectually 
pachydermatous, that it has never given heed to 
the composition of water. The treatment of the 
problems of solutions by the schoc^ has therefore 
been purely empirical and of small value. The main 
object h^ been to force agreement with a formula ; 
this satisfies the mathematical mind but not the 
free-spirited chemist striving to see within and to 
dissect out the active factors. We are often told 
that a return to the land is now our one hope of 
salvation as a people — in any case our ultimate fate. 
Let us chemists reco^ise that we can only abide in 
chemistry and let this be to ns a word of real signi- 
ficance, of broad and intensive meaning. A chemist 
must 1:^ a chemist and not a mere bit of one, still 
leas a formula-seeking mathematician, to do 
effective work. 

To begin with, w© must purify and simplify our 
nomenclature and use only words of clear import. 
We must arrive at an understanding as to the 
meaning to be given to the term solution. The 
term solid solution is a contradiction in terms; 
Colloid solution is equally bad ; in a crystallilUll 
solid mixture there cannot be that evenne^ of dis- 
tribution which is the characteristic of a solution ; 
motion must be constrained and limited, not 
illimitable; there cannot be that exercise of affec- 
tion between solute and solvent, that compatibility 
of temper due to oppositeness of character, which 
is at the root of eclubility and dissolving power, 
which leads to short marrying long, to beauty 
mating with ugliness. 

Determinant and Catalyst 

This brings me to the final distinction I desire to 
make between Determinant («8) and Catalyst («). 

The one is active in solution, the other in suspen- 
sion ; in the one case the distribution of the com- 
ponents is even; in the other it is uneven and local, 
the catalyst being a surface-centre towards which 
the interacting substances are attracted. 

In the presence only of a determinant, the rate 
of change is in accordance with the sacred Law of 
M^s Action, which is ever subject to modification 
however, owing to changes in the medium condi- 


* Wbea Mr. Walcot has exhausted his imaginative powtf in 
depleting Koman and Persian subjects, he -will perhajfi find a worthy 
etimulus to hia needle in an allegorical presentment of the new 
Babylon science Is buildini;. I said much of our abuse of our langnage 
in 1894, in my first Presidential Address to the Chemical Society. 
As Secretary, 1 had had some infiuenee in securii^ uniformity and 
clearness of expression. To-day, there seems to be no check to law- 
lessness — DO clear undeistandiug of law, no desire to arrive at and 
obey the law. Proceedings under the Safeguarding of Industries 
Act show that ve must spring-clean our vocabulary and give thought 
to our words. Why do we so carelessly use Interaction and Bcaction 
indifferently, when the former expresses our meaning and the latter 
docs not ? Why arc we not satiafled to speak of chemical agents, 
instead of reagents ? The medical man & content with “ &era- 
peuUc agents." Why introduce " reactant " — an unnecessary and 
un-English word ? Our object should be to use words as near aa 
possible to those in popular use, if not those In actual use : our desire 
being U> live on terms of intlnuicy with the public. Why coin new 
words when old ones will suffice ? Adsorption wo^d be a proper 
word to introduce, if a new word were necessary ; but several popular 
words suffice to convey the Idea underlying its use. It is strange to 
the common ear and to the novice. If we are to coin new words, 
they should suit the genius of our language ; no language Is so 
hospitable to foreign intruders, yet it cannot admit every stranger 
that may call iu. To get over the difficulty arising from the altcrra- 
tire use of absorb and adsorb, it is proposed to omit the prefix ; but 
sorb Is a word without dignity, and the attempt to Introduce it should 
not be countenanced. The Introductory “ But" is a mild offender 
compared with It. Then why so un-English a term as ionic mieeil 
when aggregate gives complete expression to the underlying Idea : 
the woid carries no crumb of comfort to the British ear : and what 
will it become In America — My-y-sell ? Anything may happen to 
a word. It is time some sense of eternal fitness, if not of 
the ridiculous, were Infused iflto the scientific mind — 11 we wish to 
secure public sympathy. Still : 

Oh yo who tre.\d the Narrow Way 
By Tophet-flare to Judgment Day, 

Be gentle when the heathen pray 
To Buddha at Eamhkuia. 
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tioned by the alterations in molecular character and 
complexity which attend all interactions*, just as 
human laws are always being modified by circum* 
stances. 

In the presence of a catalyst, the action is not in 
accordance with the n<nninal concentration but 
much more rapidly and nearly at a linear rate over 
the greater part of the period of change. Unfor- 
tunately, the action of catalysts, especially of 
enzymes, is often obscured by secondary actions 
and the assumption that all chemical change must 
be subject to the mass action law has gained such 
credence that almost everywhere the temptation to 
twist the results to this interpretation has been 
irresistible. There has, however, long been a 
suspicion that enzymic hydrolysis tates place 
mainly at linear rates, so long as disturbing 
influences are inoperative; it is permissible to say, 

I think, that the work done in ray laboratory, 
especially that with urea and the enzyme urease, 
has raised this to a certainty, confirmed as it has 
been, in the most striking manner possible, by the 
observations made by Drs. E. F. Armstrong and 
Hilditch on the hydrogenation of oily fluids in 
presence of very finely divided metallic nickel. 

^ Let me cross the t’s in tins section by saying that 
if W6 desire to give expression to the action of a 
catalyst in writing an explanatory equation, this 
may be done as in the following example: — 

0, + eS*: + 2H3= 2HaO + fiSK. 

By associating the symbol of the electrolytic deter- 
minant with that of the catalyst, the fact is brought 
out that the former is necessary and that both 
factors are concerned in the operation. 

Hydroxylation not Oxygenation 

The formation of hydrone from hydrogen and 
oxygen is but imperfectly expressed even in the 
equation 

sss 20H3+€S; 

it is true unusual attention is paid to the character 
of the process but this is not fully developed as an 
electrolytic event. 

When writing my Introduction to the Study of 
Inorganic Chemiitry, published in 1874, although | 
I was grossly i^orant and inexperienced, I was | 
beginning to think. Discussing the formation of I 
acids by the oxidation of the corresponding 
aldehydes, having assimilated Avogadro’s theorem | 
and knowing the formula of oxygen, which few did i 
at that time, I wrote (p, 241) : — j 

2R^COH+0,=2B^CO(OH). | 

In a footnote I added; — ** Perhaps j 

R'.C0H+0+0H, = R'.C0(0H)+0H3, I 

?.c., the reaction ds one of double decomposition, i 
H being replaced by OH and does not consist in the ! 
mere addition of oxygen.’’ In Miller’s Organic ! 
Chemistry (p. 417), published in 1880, this concep- ! 
tion was logically extended to cases of oxidation 
generally. | 

I had not then consciously developed a consistent | 
electrolytic conception of chemical change, yet I ; 
was approaching it and had foreseen that the ; 
oxidation process is to be interpreted as primarily j 
one involving hydroxylation. [ 

It may safely be asserted, taking the facts > 
generally into account, that when acidified water is ! 
electrolysed, hydrone molecules are primarily ■ 
resolved not into oxygen and hydrogen but into j 
perhydrone (hydrogen peroxide) and hydrogen: — • 

^ • OH. jr* * 

H . . . OH, — Hi • ■ • (0,H,) I 

The dots stand for the little eS’s, the electrolytic ; 
systems which carry H and OH at tHeir terminals, i 
The perhydrone, maybe a sulphonic-perhydrol, is I 
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decomposed at the electrode face. How? i 
mere contact with the chilly metal; the proc^^ 
resorted to is a warmer one, I believe, involvi^ 
hydroxylation of the perhydrone : — 

H0.0H+fiSic+H0.0H = H0.0.0H.-|-0H3+«SK 

and when the hydroxyls are crowded together 
they are at certain strengths of sulphuric acid 
when currents of relatively high density are appliS 
to the solution, probably still higher perhydrone^ 
are produced by a similar process. ” 

Oxygen and ozone appear to be the products of 
the breakdown of these perhydrones. ‘ 

‘ A wicked and perverse generation, to the present 
day, we teach the poor student that when water is 
electrolysed — acid is added, to make it conductine 
we say — it is resolved into hydrogen and oxygen- 
occasionally a reference is made to by-products* 
never to the probability that the oxygen is a hv- 
or secondary product. Endless talk about hydrogen 
and hydroxyl ions is probably indulged in and the 
student carries the scars of these through life 
though nothing more; fiction is always preferred 
to fact, in reading. 

What is true of electrolysis is true of oxidation 
phenomena generally.* Hydrogen is first burnt to 
perhydrone (hydrogen peroxide); the oxygen is 
merely hydrogenised. In turn, the perhvdrone 
molecule serves as the oxidant, so that the oxygen 
molecule is broken down in two stages ; there is no 
reason to think of atomic oxygen as ever engaged 
in the operation. Were it not that the mystic 
word “ ionised” is now grafted into our being, we 
should think without difficulty in terms of molecules 
and be rational. 

Hydrocarbons behave, in general, as hydrogen. 

Carbonic oxide is peculiar in this as in most other 
respects. It is commonly recognised not only that 
this gas cannot be burnt dry but that the rate of 
combustion rises as the amount of hydrone iu 
adpiixture with it is increased, up to a certain 
point; hydrone apparently plays a peculiarly actire 
part in its combustion, primarily through incor- 
poration into its being. In fact, it is difficult to 
think of hydrone as active in conjunction with 
carbonic oxide except by giving rise to formic acid; 
the two molecules cannot well grip each other at 
all with any other result. Carbonic oxide, under 
ordinary conditions, is an alert molecule which 
cannot easily bo caught; tamed at the surface of a 
catalyst it is docile enough. A mixture of carbonic 
oxide and chlorine must ^ well sunburnt to induce 
interaction but an active charcoal will induce 
the immediate pairing of the gases. Faraday foiind 
that unheated clean platinum was without sensible 
action on a mixture of carbonic oxide with oxygen; 
further, that in presence of any considerable pro- 
portion of carbonic oxide, hydrogen and oxygen 
were indifferent to each other at the metallic 
surface. It is therefore to bo supposed that the 
carbonic oxide molecules, having the greater affinity 
for platinum, cover up its surface against hydrogen. 
Faraday’s observations were confirmed by Groves 
later study of the gas battery. It is an unfortunate 
fact that carbonic oxide and oxygen cannot, as far 
as we know, be usefully associate in an electrolytic 
circuit; if the disability could be got over and 
economically, how golden might the future or 
industry be. 

Given the initial production of formic 
else in the behaviour of carbonic oxide is clear, j 
oxidation of this acid presumably 
formation in the first instance of a perhydrol (P 
acid) which breaks down on hydrolysis into car 
dioxide and hydrone; — 


• Compare my Studis$ on Oxidation, this Journal, 1913 , 31 ) 1 . 
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OH....H O 

hco.oh+^^ ^=hoo.o.oh+oh,+o.h, 

H.CO.O..OH 

i t =OH, + CO, + OH, 

HO ..H 

T call attention to tliese operations in order to 
—ke clear the point that the “ Sweet to the 
Sweet” principle prevaila in chemistry, as in life. 
Oxygen seeks oxygen but falls a prey to hydrogen 
. the way. Only on this assumption can we under- 
stand the manner — sometimes dubbed peculiar by 
the thoughtless — in which the oxidation of carbon 
compounds is effected. In the case of the fatty 
acids the candle is mainly burnt not at both ends 
hut at the carboxyl wick, which is necessarily 
attractive as an electrolytic centre. Apparently 
the perhydrol that is formed then proceeds to cnrl 
its lij'droxylic-tail and, like the whiting, the OH, 
radicle next but one to the carboxyl group swallows 
the hydroxyl at its tip ; then casting off hydrone, it 
is reduced to a weaken^ state, in which it sexm falls 
a victim to further hydroxylic attack. In plain 
symbols — 

CH,.CH..CH..CO.OH 

CH..CH,.CH,.CO.O.OH 

CH,.CH.CH,.CO 

L I +OH,=CH..CH(OH).CH,.CO.OH 
^ CH..CO.CH..CO.OH. 

Dakin Has written a special monograph on the 
subject — but without discussing the process : such 
is the advanced state of our chemistry. Ions to 
right of us, ions to left of us, onward we stumble: 
but look, let alone see, where we are going, rarely. 
Why the tail is swallowed at the third carbon atom 
history does not tell : the future historian will 
probably recognise that it is a consequence of a 
structural peculiarity innate in the carbon chain. 
The agent also at times is not without influence 
upon the result; probably it alters the length of lash 
of the tail. 

I have yet to withdraw one reputed catalyst from 
your sight — the ferrous salt; to put it in its proper 
place, that of a mere determinant, a little cS. 

By hypothesis, perhydrone is not an oxidising 
agent: like water, it is not an electrolyte. When 
coupled with an iron salt, it becomes active, we may 
assume, in virtue of the formation of a perhydrol 
which is an electrolyte in eolution ; — 

/OH /O.OH 

Fe< Fe<: 

^S 04 H ^SO^H 

Ferrous sulphate. Ferrous sulphate perhydrol. 
This compound may be produced, he it noted, start- 
ing with oxygen. The perhydrol, moreover, can 
Rot only serve as an “ oxida.se ” but also as a 
catalase ” : it can oxidise perhydrone itself and 
the liberation of oxygen. 

. ine idea that oxygen acts directly as an oxidi?- 
ing agent is so flx^ in cur minds that it is with 
uiinculty put aside; yet it is one to be discarded. 


Directed oxidation 

have ^so to realise that hydroxylation may 
inflf P ^he absence of oxygen — under the 

of sn^-^i reducing agents. This process is one 
in as playing a determining part 

phenomena, in fermentation, for example. 
8Dfirl«ii which renders anaerobic life possible. A 
rerun+i^ interesting case has been dealt with 
Stpwar+ Y Hopkins, Morgan and 

aepnf h have studied the action of a peculiar 
laiitkJx? I which induces the oxidation of both 
. , n and hyp<n:anthm in. presence of a reducible 
ce such as methylene-blue, for which oxygen 


may be substituted. The agent in question is not 
a mere determinant like ferrous sulphate but a 
catalyst, as change proceeds under its influence at 
linear rates. As its activity is confined to the two 
bases mentioned, the catalyst is to be regarded as 

J^^^yme, the more as it is destroyed by heat. 

The oxidising agent acte only indirectly as 
depolanscr, the active hydrogenating agent in the 
oxidation process being the hydroxyl of hydrone 
liberated in an electrolytic circuit in the following 
manner: — 


OH 

X 

OH 
= 1 


OH 


OH 



OH 

OH 


X 


X is the oxidised material. Methylene-blue (or 
other reducible substance) may be set in the place 
of oxygen in this expression. The only distinction 
to be drawn between them is that oxygen has double 
the value of methylene blue as a reducible sub- 
stance, the perhydrone produced at first being 
itself reducible to hydrone. 

The remarkable fact has been established, by- 
Hopkins and his fellow workers, that with the aid 
of methylene-blue the two bases are oxidised (to uric 
acid) at molecularly equal rates, twice the amount 
of work being done upon the one as upon the other : 
it is therefore necessary to conclude that the two 
oxidisablo centres in hypoxanthin are in a single 
circuit. 

The striking similarity in the two bases and uric 
acid is brought out clearly when their formulae are 
written in the following way. X being the centre at 
which hydroxylation takes place: — 


HX— CO 

I 1 N 


HO.C 


U-Ji 

Uric acid. 


HN— CO 


NH 


(X)H 


i i-^CH(X) 

Hypoxanthin. 


HN— CO 


I 


I NH 


HO.C (i /\cH(X) 

U-Jl 

Xauthin. 


As the oxidase can influence or direct attack at 
two centres simultaneously in hypoxanthin, it is 
probable that the enzyme fits upon a large section 
if not the whole of the molecule. 

An enzyme which could thus act may be imagined, 
containing as active component uric acid itself; 
this might be compatible with both molecules, as 
the CH group to be oxidised would probably be no 
obstacle to its fit, whilst the presence of NH in place 
of O in adenine and guanine would certainly be an 
interference. It is possible to think of such an 
enzyme becoming perhydroxylised under the 
influence of the hydrogen acceptor and the product 
as inducing in turn the hydroxylation of one or both 
sensitive centres in the two bases. The effect on 
hypoxanthin would be like that of using two voltaic 
cells in series instead of a single cell of about half 
their joint eicctro-motivc force. 

In ordinary alcoholic fermentation, assuming that 
the glucose molecule be primarily resolved into 
two molecules of glyceraldehydrol, 

CH,(OH).CH(OH).CH(OH), 

both a highly reducible and a highly oxidisable 
substance, the reduction of the one molecule may 
be supposed to take place, directly or indirectly, in 
virtue of the hydroxylation of the other. 

The results obtained by Hopkins, Morgan and 
Stewart are also of special interest in connexion 
w'ith the oxidases so frequently met with in plant 
and animal fluids; the evidence that these are. 
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etuymra has hitherto been inconclusive, though 
from their specific behaviour it appeared probable 
that at least most of them were. 

Su^ enzymes should be distin^Uhed from those 
which simply induc5e hydrolysis of a single molecule, 
ibese latter may be termed homolyticy whilst those 
which promote hydroxylation by the cooperative 
ac^on of two distinct molecules^ the one reducible 
and the other oxidisable, may well be termed 
heterolytic. 

I thus end my discussion of chemical change upon 
a natural note and pass to 

Sulphuric acid 

yet only again to voice a conplaint of inattention, 
if not of ignorance. Over fifty years ago, when 
fellow students, Horace Brown and I were Frank- 
land’s ** Versuchsthieren,” used in imagining 
graphic formulae, to test the application of the then 
new practice of such exercise; we played the game 
much as that of noughts and crosses is by children, 
in accordance with certain very elemeutary rules. 
Tc^ay w© cannot express the structure of sulphuric 
acid with any less uncertainty than Horace Brown 
and I did in those distant days of our early 
innocence. 

What M the structure of sulphuric acMP We 
simply do not know. What indeed do we mean by 
sulphuric acid? It is premature to ask the question 
until w© agree in our definition of an acid. To get 
this fat out of the fire will be no easy matter. 

I ask you to face the facts. It matters little how 
much knowledge we have; it can avail us little if 
we are not alive to our ignorance of things funda- 
mental. 

The Acid Function 

I have been much struck of late by the frequency 
with which in examination papers of schoolboys 
oxygen is referred to as a misnomer. In a French 
scheme for the reform of the nomenclature of 
inorganic compounds, brought forward at the Lyons 
•Oonfereno© a few days ago, the compound formu- 
lated HCl U referred to as a hydracid and given the 
name ** acide chlor-hydrique ” ; we often go on© 
worse, calling it hydrochloric acid, seeing that there 
is no “ chloric ** about it. Such base use make w© 
of our perversity. 

Sacre nom de Lavoisier! Oxygen a misnomer! 
Hydrogen chloride an acid! Asticot would say; 
C^ett ahracadabrant f Are we not told that when 
the Quartier Latin so calls a thing, there is no more 
to say? Is it not truly written and for evermore: 

“ La Chimie est une Science Fran^aise, EHe fut con- 
etiiuee par Lavoisier, etc. ? In designing the word 
Oxygen, Lavoisier rose to the greatest height of his 
unparalleled genius. Not only is the word a monu- 
ment to his astounding insight into chemical 
phenomena^ to his philosophic power ; it is also proof 
of deep philological feeling and acumen, as well as 
of his sense of the beauty of words. Think of the 
astounding step he took, after his instant apprecia> 
tion of Priestley’s discovery, in translating the old 
nonconformist’s ponderous reminder of the doubtful 
past of OUT science conveyed in the name Dephlo- 
gisHcaied Air into an all significant word of the 
aural and lingual nerfection of Oxygeny paralleled 
only, to those who nave an ear for nordic harmony, 
by Sauerstofff which unfortunately we cannot trans- 
late into English, though Sauer^craut sounds just 
as well in our tongue as in German: stuff unfor- ; 
innately has gone out of fuhion in our language; 
at best we associate it with either nonsense or 
dreams. 

Lavoisier did more — he atticised our Science fen* 
all time; and the scribes and literary Goths, un- 
cnltnred in all but their own works, scoff at us as 
Greekless ! The while they are unable to interpret 
a word so all-meaning as Oxygen or construe a 
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single passage in our writings. Don’t let us a , 
of Lavoisier merely as a man who heated m., “* 
in air and lost his head; think of him as the ni™’*'’ 
who not only sought to put system into the So,,?"' 
chemists but also tipped their tongue. „ I? 
harmony.* ">tli 


In my early days, the Berzelian sun was Tint , 
set. Oxides were of two classes, acidic and ha 
and these combined to form a third, the « ' 
Debus and Williamson spoke of the oxide 
lated SO, as sulphuric acid; the compound fom“' 
lot^ H,80, was hydric sulphate. Messel alJ! 
spoke of this latter as monohydrate— a survival*^! 
the significant Berselian nomenclature. * 

Some disturber of the peace then came alone a.i 
gave unnecessary prominence to the least of atcum 
Hydrogen. A fashion arose of teaching chemisW 
instead of allowing students to learn it ■ so it 1. 
necessary to furnish with definitions the 
mummers who taught. For text-book purpose/ , 
imid was defined as a compound containing hydro..! 
displacable by metal through the action, if 
the metal itself, of a base, a miserably thin descrin. 
tion subject to many more exceptions than tt. 
oxygen rule of Lavoisier, if indeed there be any i! 
this latter. There is none, if the acid formed ii 
water by the addition of hydrogen chloride be i. 
truth chlorhydric acid, HCl.OH,, as I contended® 
far back os 1885. 

When hydrogen is turned out from an acid it ij 
in no direct, open and honest way; the more’stal. 

•Thl. I» equDr true of the name Lavoisier gave to the 
of oygen In The pasaage In which he states his leaS S 
terming this AzUs is of extraordinary Interest. ^ 

t. de ia partie non raipiiablede 

1 air de 1 atmosphere n'^tant pas encore trta-blwj coanna 
nous nous somme content6s de d6duire le nom de ta battit 
la propriftd qa'a ee gas de prlver de la vie ]es anhnsur ooi 
le resi^nt, nous lavons done xiomm« AzoU, de Vt privstif 
de® qreca et de vie ; alnsl la partle non respirable de I’li 
sera le gas asotique. 

Nous ne nous sommes m disslrauli qae ce nom pi^ntaii 
quelqua chose d’extraordinaire ; mais c’wt le sort de W« 
lea noiDs nonveaux ; c® n"e»t que par i'usage qu'on se fsmllkria 
avec eux. Nous en avons d’aUleim cher^ ut 

meiileur, sans qu'U nous ait possible de le rencobtrer ; nov 
avions tent^ d’abord de le nommer gaz slcallg^ne, paice 
qu’ii est prouv6, par les exp^ences de M. BerthoUet, que 
ce gas entre dans le composition de Talcall vdatll ou ammonlaque; 
mais, d’un autre edW, nous n'avions pas encore la preuveouTl 
soit un des principes constttutiis des autres alcalia ; il et 
d’alUeurs prouv6 qu'U eutre 6galement dans la combinaificii 
de Tadde nitrique ; on auralt done tout au»i 1 fonde i. le 
nommer principe nitrigfene. Enfln, nous avons dd rejetcr ud 
Dom qui comportait une id6e syst^roatique.'* 

It Is unfortunate that we did not follow the French in preferring 
AzaU to nitrogen — the name U so perfect and slgnlftrant— aa applied 
to the inert gas in air : the contrast would have been coinplete had 
the active constituent been termed Zote. In some way this latt«r 
word seems to lack force without the privative a. btilJ, it would 
not be difflcult to accustom our ears to and Azote ; we should 
then be able to draw the dislinction that is so desireble between 
the two chief materials of air and their conrtituent stuffs symbolistd 
by O and N, which represent ideals : Lavolaler clearly Intended tbs 
name® Oxygen and Nitrogen to apply to these ideals ; iic as definitely 
draws a disUoction between azotic gas and azote, in the abors 
passage, as he doea between oxygen gas and oxygeo in giving hit 
reason for the adoption of this name. 

** Nous avons donni A la base de la pi^tdon respirable de I'au 
le nom d’oxygtoe, en le d6rivant de deux mots Grecs, 
adde. ytivotJMi rengendre, parce, qu’en effet uoe des propri^tet 
lea plus gindralee de ceite 1 mm m de former des addes en 
ee comblnant avec la plnpart dee subetances.'* 

The distinrtioD is again made dear in the foilowlog passage — 

**I>elaD6oompoaltioodaOai OxyafenenarlreM^taux.’' Lonque 
lea subetancee mHaUlqnee eont j^nff^es k ud certain degte 
de temp€ratnre, roxygm a plus d*afflnlt£ avee ellcs, 
le calorlqne : en coni^nence tout®® les substances metalliqu^ 
el Ton en excepte Tor, rwgent et le platine, ont la ^ 
de dAoomposer le gas oxygase* de t’gmparer de ta base et a e 
dtgagw le calorlqne.** 

LaviM^e cleamees of vldon ta seeking for a name other mn 
azote, dgoifleant of the chemical character of the dement, is 
remarkable. Had he known irf the amtaiea, be would 
propoeed Aminovem and we shoald then have been in possession 
two of the moet perfect names possible. ,, .v.«n 

The qnlefcnese of the Darwinian uptake of ideas Is ^ .y 
bv Braemne Darwln'e eariy nee of LaToieler*e term in ^ 
of biz poem “ Beonomy ot Vegetatloo.** . 

Syipbe I from each sun-ul^i leaf, that twinkling shskes 
Orw Earth’s green lap or moots amid her lakes, 

Toot ptayfnl bands with eUnpertag Bps invite 
And wvd the enamon^d Oxygene to light. 
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-Pt metal is brought in aub roaa at the stag© door 
,nd is effectire owing to the superior attraction it 
jffers to the oxygefiated radicle of the acid: in 

jyDlbols — ' 


Neg- 


H....HSO. 


Zn=Neg. 




. . . . j HSO,/' 


:Zn 


^Ve are agreed that in chemistry we must rely 
mon formal definitiona : no single definition based 


lOl UItt’A UBUlilLlOU 

apon behaviour is of universal application. 


No 


DtJUilViUUg w* t****rissa*i apuilCttWOIl. O 

icid 60 -called functions as an acid per ae. The 
x)mpoonda named acids are all inert — for the 
jimple reason that they cannot conduct electricity, 
ill chemical change being electrolytic in character. 
This could be asserted fearlessly in Faraday’s time; 
bow much more then to-day, now that we worship 
jhe electron and regard it aa concerned in and 
piilty of every chemical crime. 

’ The acid takes form ^ only when water is brought 
;o the rescue of the dielectric : aa we know, when 
i man’s married, then trouble begins ; what happens 
then a dielectric marries water has long been a 
iubject of debate. Perhaps debate is a wrong term 
;o U.96. Religions are not established upon a basis 
)f debate : they are accepted as faiths by adoring, 
inreasoning, credulous believers, in response to 
logmatic assertions. In the early eighties, a young 
irophet arose who appears to have bad some traili- 
ng in mathematica and physics but to have aquired 
10 feeling for chemistry; ho preached a gospel in 
ihich the acids were described as degenerating into 
he most abandoned of libertines, aa becoming 
Irunk with freedom, when cast into solution. 

From this time on, the wandering hydrogen atom 
lecame in itself the personification of acidity — it 
a true it was featured aa in the leading strings 
if an adoring opposite positive charge but the bond 
ras admittedly of the weakest and the loose 
lartnership was subject to constant change. The 
outhful propagandist was properly told by his 
naster that he did not know enough to deal with so 
erious a subject and that he deserved to be smacked 
ind put back into the nursery; had he been put into 
1 cumijole de force the world would have been saved 
auch pother and many printers’ bills. Unfor- 
una,tely, as prop^ts too often are, he was taken 
it his own valuation and seriously; it was not his 
ault but a conse 9 uence of our lack of logic, of the 
urvival of our primitive habit of yielding obedience 
0 priests and sorcerers, 

-^vnold Bennett somewhere says, we need 
0 have an ironic realisation of the humanity of 
luman nature.” Science is a new habit which does 
lot nt our human constitution; our mental 
nachinery is a congeries of mechanisms which are 
juy imperfectly correlated; heredity makes us 
logmatiste and prime worshippers of the Idols of 
ne insatre. My objection has always been not to 
ne speculation itself but to the maladroit seal with 
mien It was spread, the nnscientifio way in which 
throats and all discussion 
urt^ by I^ple like Ostwald, who obviously did 
seari).^ talking about and dis- 

lanv ^ findings of chemists in general, 

mt tbo : ® intentions were not only irrational 
displayed — puticularly in the 
ng- the *"’Jt®ntors — has often been astound- 

icial Ti ,Put forward was biassed and super- 
the physicists have not 
■>“11806165’ but T b?™ smiled at our ionic 

'“Ve ^n no evidence that they 

The » 1“..“®!“ seriously. 

»'i hif^w,! iemical blunder made by AVrhenius 
J'lrone Md *“ rewarding water as 

^ogethpi* A'a hydrone as behaTing 

chloride — by their assertion that when 


eX. f ™”>Ponnas were mixed, whilst the mtde- 
tbf^ f I?® nnderwent practically no change, 

^er^ Even that great genius van’t Hoff, a 
giant among the pigmies, was carried away by the 
seeming agreement of fiction with fact Evil com- 
manners; had he kept 
^ 1 **#^®! company he would not so easily 
have been led astray but his vanity was tickled by 
the way in which his osmotic dreams we% 
“ionic” coincidences. 
Had he but witnessed a scrum on a football field 
and considered its applications in chemistry his 
vision would have been clearer. Unfortunately he 
paid no attention to water and yet he loved tier 
Ihe Arch-Ionian prophet, perforce of his Scandi- 
navian heredity, was necessarily a Hydrophobe and 
^t no measure of aqueous humour into his Koran 
iMever yet has justice been done to water, least of 
Mathematician and physicist, 
rather than chemist, van’i Hoff lacked just that 
element of feeling, the artUt’s practical sympathy 
With 1U3 subject and devotion to his studio- we 
must never forget that the laboratory worker is an 
artist and that, as a rule, practice comes first; so- 
called thMry IS usually but brought to the aid of 
practice m justification of its acts. This is true of 
^riculture throughout time and of industry to-day. 
Ine fancied explanations that have been given need 
not bo taken too seriously; tentative and provi- 
sional for the most part, they but help us on our 
way and we must often be content to retrace our 
steps, recognising that the alley up which we are 
iea 13 a blind one; the exercise, however, serves to 
keep us fit and is a preparation for the next excur- 
sion Everest is not climbed in a year; many 
avalanches may wreck us, and 


’Tis not antiquity nor author 
That makes Truth truth, altho’ Time’s daughter. 
^ One real service the ionic school has rendered 
in systematising the application of Faraday’s 
beautiful word ion to radicles which do not stand 
upon the order of their going but go once the 
chance be given. We now speak of salts generally 
as composed of positive and negative ions and the 
definition is full of meaning. By implication, it 
conveys the information that the compound consists 
of easily mobile radicles. On the other hand, 
compounds such us chlorethane and chlorobenzene, 
which do not behave as salts, are sufficiently 
described as composed of positive and negative 
Todicjes — the term radicle having a wider but less 
definite meaning.^ The distinction is not absolute 
but sufficient to justify a line being drawn. W’hy 
the positive hydrocarbon radicle should exercise so 
superior an attraction and keep the negative 
radicle at home and in order we cannot say. The 
elwtron worship of the day is too static and simple 
a faith to satisfy our longing to explain such a 
mystery. 

The second service of the Arrhenista has been in 
emphasising the difference in the strength of acids 
and bases, always well recognised but not numeri- 
cally expressed prior to the advent of the ionic 
speculation. Unfortunately the service is marred by 
the way in which the conception has been wrapped 
up in the term hydrogen-ion-eoncentration, a suited 
phrase which is not only caviare to the general 
public but most misleading. Nothing more was 
necessary than to distinguish between acidity or if 
you will apparent acidity, as meaning quantity of 
acid; and effective acidity, as meaning the propor- 
tion of the acid present in the imm^iately active 
state. A layman can read such terms, even put 
some meaning into them and without his ear being 
offended; hydrogen-ion-concentration is pure 
gibberish, a chord that cannot be struck upon “the 
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lyre of lan^ago clear.*’ It is just a shibboleth 
which too often covers a pretence oi learning; un- 
fortunately, its forbidding presence is to be met 
with everywhere and it is being shouted loudly in 
the galleries of the new Babel which more than 
threatens to overwhelm science and deprive it of all 
public eupport. Even the brewing world only 
recently was entertained with talk on Hydrogen 
Jons in Beer, Fancy Brother Bung’s joy at such a 
topic being under discussion — the query of the Bar 
Parlour: “ What new poison are they putting into 
our swip«? Is this why beer is now such poor 
stuff? * Hang hydrogen ions, give us a little more 
body and spirit in our drink.” It would <^mfort 
them to know Ihat there are no hydrogen ions in 
alcohol : it occurs to me to ask — Is that perhaps the 
reason why Glasgow is so fond of petrolised water? 

Necessarily I am reminded here of Samuel 
Butler’s story of the conversation he overheard in 
an inn, summed up in the remark of the speaker to 
the barman — “Imagination will do any bloody 
thing almost.” Yes, unfortunatelv, it will, even 
in the ranks of science — except make us wise. 

One unforgivable result of enforcing the doctrine 
is, that acidity is regarded not as the function of an 
acid but of just one little bit of the molecule and 
that split off and away from it! I have sufifeient 
belief in sulphuric acid to feel satisfied that it has 
a real sense of its own importance and that it acta 
accordingly — ^that its positive and negative radicl^ 
are equally concerned, dirwtly or indirectly, in all 
its actions — always bearing in mind that ^ all 
chemical interactions are electrolytic manifestations 
and polar phenomena, never unilateral. 

Electrolytic conductivity 
The position to-day is but little, if in. any way, 
different from that of 1861, when Williamson s 
most remarkable communication On Eihenfic^ton 
was made to the Chemical Society— remarkable 
because of the far-reaching character of his infer- 
ences and because of his youth and inexperience. 
By a stroke of genius he laid hare, probably for all 
time, the conditions in a solution— by drying 
attention to the constant interchange of radicles 
which it was to be supposed must ^ways be going 
on, to account for the state of equilibrium at once 
established whenever two or more salts are brought 
together. Williamson appears to have contemplated 
only an interchange of the radicles, never their free 
existence in solution. Kekule afterwards suggested 
that the interchange was preceded by the 
ciation of the interacting molecul^, a view I advo- 
cate in later years when interpreting the formation 
of substitution deiivotives of benzene. 

Clausius, in 1857, to explain the ^haviour of 
electrolytes, first suggested that occasional violent 
molecular encounters in a solution now and then 
led to the disruption of the molecules, Arrhemus 
extendi the speculation, by assuming that 
chemical activity was proportional to the degree of 
disruption and that specially active solutes, such 
as the strong acids, were all but entirely dissocia^. 
He thus opened up a path for the mathematical 
treatment of the subject — by directly connecting 
chemical activity with electrical conductivity in a 
more definite way than had Clausms, who 
merely concerned with electrical ^hayiour. He 
thereby did considerable service; but he and nis 
literary body-elave, Ostwald, foUowed Clausius m 
rejcarding the action of the solvent as merely that 
of a screen ; only later did they hedge, m face ^ OTr 
protests. 6y attributing the “ dissociatwra to the 
high specific inductive capacity of the 

bnt paraphrasing our contention that the 

» Bmt. too, wooM »ein to be s te^lT ‘J**' 
pamt <4 new of ■■ Conoid Chemklry,” to 

n^KDted to bwwas on the tnflnence ot the dliiw^y to coUotd 
OD fiAVQOi. W« mvrt such mooTuhiao wid epealc Eogllvo. 


change was due to an interaction of solvent anti 
solute, brought about by the reeiduai affinitiee of tb 
associated molecules ; but at all times it was useW 
to argue the point with them on chemical ground 
they would not understand us : a banner with a mI 
device had been found and its pcesessors hurried on 
to plant it everywhere — as revolutionaries mostly 
do, without counting the cost of the doctrinn 
they profess. The one point I am anxious to make 
is, that whilst we must have imagination, progress 
being dependent upon its exercise, we must give it 
always the controlled and guarded use implied in 
Tyndall’s well-known and immortal phrase. ^ 
unscientific use may give us music, indeed geninj 
must often operate in disregard to the rules of 
science; but science is founded upon imagination 
controlled and tried. 

Probably we can assert as indisputable and all 
will agree, that in aqueous solutions the ions Hand 
OH are ever on guard at the gates of entry and 
exit, armed and ready for immediate action on 
receipt of an electric call. The analogy of a 
corporal’s guard is by no means one that is far 
fetched; in this the units are connected by the 
invisible link of discipline and are the counterpart 
of an electrolytic system. An interchange of 
sentries is not effected at random hut by a regulat^ 
polar process. This, at present, is perhaps as far 
as we either can or may see. The whole subjects 
in need of further experimental study from art 
H. B. Baker point of view. We have not only to 
learn to use clear and just lan^age but to labour 
to be clean. In the light of BaTcer’s recent results, 
I am now inclined to take up a position more 
absolute than that 1 adopted 36 years ago, iu 
March, 18^; to doubt if there be such a thing as 
a simple electrolyte — a substance which is an elec- 
trolyte per se in the pure state. Maybe Bome day 
a Baker will show that metallic halides— silver 
chloride, sodium chloride — are not electrolytic con- 
ductors and that metals are the only primary con- 
ductors of electricity ; we have yet to learn wheitr 
entire prohibition of impurity will carry us. I 
foresee a physics very different from the present- 
no longer a physics of freedom but one of siarery to 
unrestrained residual affinity. 

We need to study afresh the passage of matter 
through its several states. It is already recognised, 
on the basis of Aitken’s observations, that the con- 
densation of hydrono to water involves the presets 
of “ nuclei ” : the nucleus may act as a catalys^nt 
what of the determinant — is one required? W 
would be the behaviour of exceptionally punico 
gases generally in exceptionally cleansed veBseJs^ 
Might not the Andrew’s “critical temperature^ 
be greatly modified? Monatomic molecules ot 
materials such as hydrogen, oxygen, nitrogen- 
well persist under “ clean ” conditions. Rayleigiis 
observations on nitrogen and R. W. Woodsnioi® 
recent studies of hydrogen already lend support t 
tho view. , , 

Thus far my dream — I trust I have made cl 
my vision of the process of change. 


Structure and Basicity of Sulphuric 
In my dsya of early innocence, in 1871, I 
— “ Occopied with an investipation into “e 
stitution of sulphurio acid aa the 
sentence of the first of my Studies on Sulpn ^ 
liio subject still occupies a cell in ray mrao- 
strange that, excepting Perfi“PS 
that before the advent of the Solvay-Mo ^ 
the compound manufactured on a book 

scale than any other should to-day bo 
to us : it contains hut seven atoms, wnn- 
well be otherwise than simply ists ha" 

X-rays will soon melt the »al »bich ' , njarit! 
so long left intact. It is the old dii* 

breeds contempt; and simplicity is tn 
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It of attributes to interpret. The major riddles 
hemistry are carbonic and nitric Mides, CO and 
wn- ond sulphuric acid. 

is commonly ranked as a bibatte acid — what 
i-iaelT does this mean? What valid evidence 
f « we of its structure? Practically nothing of 
*** seQuence. Graphic formulae such as Horace 
and I constructed on paper, out of our 
? years ago, still prevail over fact. William- 

and Odling, iiaving their minds filled with 
+ derived the acid aymmetrically from the 
^Sle molecule of hydrone, 


SO, SO,< 


Their souls were satisfied, because the acid could be 
produced from sulphuryl chloride, eO,CI„ and 
vater; thia proves nothing more than that it can 
be fio made. Sulphuryl chloride often acts as a mere 
chlorinating agent; years ago I argued that it was 
conceivable that in contact with water it gave up 
ilorine and that this acted as oxidising agent 
non its co-partner sulphurous oxide. Sulphuric 
ad or rather the chlorhydrol, SO.CIH, gives not 
ilphuryl chloride but pyrosulphuryl chloride, 
0 Cla, when subjected to the action of phosphorus 
entachloride. The behaviour of tho supposed 
wnd hydroxyl is peculiar: in fact, there is no 
roof that sulphuric acid has the symmetric stnic- 
jre depicted in the formula 

HO.SO..OH 

a its behaviour, too, the acid is not properly 
aindful, that this is the reputation to which it has 
) live up : the Batesonians would term it a facul- 
ative iconogamete; the sulphates of the magnesian 
;rios apparently are all hemi-sulphates of the type 

HO.X.SO4H 

Inly the dry elements, such as silver and the 
Ikali metals, insist on keeping undisturbed com- 
any with the acid radicle. Most significant of all, 
s Worley and I have contended and shown, the 
aipbonic acids generally have 90% of the hydro- 
pic power of sulphuric acid — and they are formed, 
? is supposed, by the mere displacement of one 
ydroxyi in sulphuric acid by a hydrocarbon radicle 


HO.SO,.OH 


R.SO,.OH 


n my early days, Kolbe and Wiirtz quarrelled over 
ictic acid — “ The Mountain called the Squirrel 
ttle Prig.” Kolbe said the acid was uni- 
asic though dihydric; Wflrta said it was bi- 
asic. Kolbe won the victory and it was settled 
i>r all time that the basicity of an organic acid 
roper is determined by the number of carboxyl 
roups it contains. I have thrown down mv gage, 
Q like manner, in defiance of all comers who seek 
sulphuric acid aa bibasic and I challenge a 
etinition of basicity. Inorganic chemists to-day 
rs but faineant fighters; policeman Arrhenius 
60^ them in order still. Surely someone will ad- 
^ture bis skill against my light weight ; if not 
B +”’ V ® j J stakes and insist wat basicity 

m be defined as tho number of times the charac- 
radicle is repeated in the molecule 
iriH is out a mineralised lactic 

[,i ■ f^.^^gament is equally applicable to other 
a«i^\ ® (including the organic acid, carbonic 

rated as polybasic. 

8 n wise certain even that sulphuric acid 

yuroxyUc derivative : I believe it to he more 


probable that the original Berzelian conception, 
embodied in the formula 

SO,. OH, 

may come to be regarded as the more suitable 
expression of its structure and behaviour. Perhaps 
only carboxylic and sulphonic acids are properly 
represented as hydroxyUc derivatives. We must 
always remember that our structural formulae are 
mainly used as shorthand expressions of actual 
behaviour in terms of a conventional symbolism. 

Very remarkable too is the electrolytic behaviour 
of sulphuric solutions — in no way in accord with 
the tenets of the ionic school. The stable term is 
pyrosulphuric acid; this is almost a non-conductor. 
In the passage from H,SjO, to conductivity 

increases to a maximum, then falls to a minimum 
which is not so low as the first; it then rises to a 
high maximum approximately at H^SO^.dOH,, 
after which it gradually drops to zero when water 
is reached. No other compound is more subvertive 
in its behaviour of the simple ionic faith; but its 
vicious example has been quietly kept in the back- 
ground. Altogether the acid is oue of the most 
wonderful of compounds. 

My theme is in no wise exhausted; I have but 
touched the fringes of thionism. Not a little should 
be said of the manufacture of sulphuric acid, of 
the part played by the catalyst in the anhydride 
process and by the determinant in the chamber 
process. Particularly I should like to consider, 
using Erasmus Darwin’s melodious words — 

How nitrous gas from iron ingots driven 

Drinks with red lips tho purest breath of heaven 
and acts as go-between to raise sluggish sulphurous 
acid to corrosive rank. The neglect of nitrous 
chemistry by the text books is phenomenal. Some- 
thing also should be said of the peculiarities of 
thionic activity in general and of ©etov itself but 
here to-day my drama must en^ although the tale 
of heroes to be borne by the Valkyrie across the 
bridge into the thionic Valhalla is complete. I 
have but given you leit-motiven, the undercurrent 
of melody, perhaps I should say of discord, for 
which the complete score has yet to 1» written. 
The support to my arguments must be given, if not 
in an appendix, in footnotes, a course for which 
I hare the precedent set by the master mind of 
inorganic chemistry, Mendel^eff, whose fruitful 
service to our science we can venerate more than 
ever now that our countryman Moseley has placed 
his great imaginative work upon a solid spectral 
foundation and the elements are taking shape as 
structural units. We have reason to bold the M’s 
in fond memory in chemistry and a spwial corner 
in Heaven or Hades might well be railed off for 
them — Mendel^ff, Moseley, Mond, Miiller, 
Meldola. To-day we add Messel to their number, 
as tho most skilful user, in our time, of an element 
which shares its name with the Divinity — probably 
the element which first attracted the real attention 
of man, if not the foundation stone of chemical 
science. ^ u j 

During over fifty years past, as I have watched 
the progr^s of chemistry, the advance of the 
organic workers has been steady and a monumental 
industry has grown out of their labours : the build- 
ing is there upon impregnable foundations, only a 
few towers and turrets and features of ornament 
remain to be added. The foundations are of sur- 
prising simplicity — ^those laid by Frankland and 
Kekule, not forgetting Pasteur— but they were well 
and truly laid and have been duly and honestly 
built upon. . 

In other branches of chemistry, however great the 
cackle and whatever fuss may have been made, no 
corresponding progress can be recorded; the pro- 
gress has been chiefly on the practical side. There 
h.aa been little conscious, systematic effort U 

n 


a«» 


LATHE.— ANA2^04U:; ^OlBLBlfr WI^LLPItOT OF NICKEL. 


Canadian Sections. 


dwriop a theory chemical change:- the nnaasaU- 
able foondation laid by Faraday hu in no way been 
properly extended. The careleea methods of Society 
have . liMn made- the methods of . a pretentions 
science. The growth of fact has ma^ ns mere 
wordiippers of facts — and, as I hare already said, 
the teacher has taken the place of the learner ana 
the teacher can but follow fashion. Whilst claim- 
ing to be members of a scientific fraternity, we are 
not sufficiently developing and using scientific 
method. 

It is only necessary to glance at books like 
Mellor’s comprehensive Treatise or Baylis8*s great 
work on ^General Physiology to reauso the be- 
muddled condition of our subject. Fortunately 
there is evidence of a return to an eclectic philo- 
sophy, to what Jacques loeb naively calls “ the 
classical chemistry as contrasted with OoUoid 
Chemistry,” exemplified by Loeb’s own praiseworthy 
efforts to raise the character of the proteins from 
mere indeterminate lumps of jelly to a status of 
definite materials behaving in a simple and definite, 
orderly manner, if only put under comparable con- 
ditions : then all the rhodomontade of the glue.etuff 
school can be put aside and translated into a few 
common-sense, simple pitqwsitions. 

Let us recognise that Chemistry is Chemistry, one 
and indivisible; let us put all pretence aside and 
abolish sects and sectarianism. 


Meeting held at Oitaica on May 16, 1922 


KB. F. J. HAKatT IN IBI CHAIB. 


ANALYTICAL PROBLEMS IN THP 
METALLURGY OF NICKEL. 

BY FBANK B. lATHB. 

The main object of this paper is to show how 
the requirements of both speed and accuracy haw 
been fulfilled in the selection and development of 
the principal methods used in the laboratories rf 
the nickel plants. Where several methods haw 
been available reasons will bo stated for tk 
choice of a particular one. Details will he gi™ 
only of those procedures which may not be genw 
ally known or widely applied. 

At the outset I wiA" to disclaim any con. 
siderable share in the development of the methodi 
now in use. To each of the many chemists wk 
have worked in the laboratories of the nickel 
companies belongs some of the credit for such 
efficiency as has been attained. 


H faut enltiver noire jardin 
If I quote from Candide, following the example of 
that most delightful of Brffiemians, whose name 
alone should recommend him to Catalysts, Berzelius 
Nibbidard Paragot, it is with emphasis upon our 
need to eultivate — first the Cabbage Patch, the 
vegetable section, which will give us all neoessa^ 
advitants. If we be good gardeners the flowers will 
follow naturally and will be well placed ; but let us 
always give care to the garden as a whole, that 
all Iw w^l ordered in it, planted in due season ; 
never over-fertilised and so made to yield over- 
grown fruit of poor flavour and substance, as is too 
much of our modern produce ; constantly tilled and 
weeded most carefully, this last especially: then 
will it yield crops in full measure and of good 
quality. 

“ By our proficiency we know that we are in 
the way to heaven, as we know a tree is alive by 
its daily growth.” 

Prof. G. G. Henderson, in proposing a hearty 
vote of thanks to Professor Armstrong for his 
lecture, said that the meeting would be memorable 
for at least two things. One was that for the first 
time in the history of the Society a Canadian 
chemist occupied the presidential chair. Another 
was that they had witnessed a brilliant inaugura- 
tion of the series of Messel Memorial Lectures. 
The Society had been indeed fortunate in its 
lecturer. The brilliant, exhilarating, and charac- 
teristic address to which they had just listened had 
set a standard for future Memorial Lectures which 
would ensure that they were worthy of the man 
whose memory they recalled. They owed Professor 
Armstrong a very great debt of gratitude, not 
merely for his lecture but also for the fact that he 
had provided the Society with a new President in 
the shape of his own son. More than this, he would 
like to associate himself with every word that Sir 
William Pope had said and to add what could not 
be denied, that not only eveiy chemist in this 
country but every chemist in the civilised world, 
had profited larmly by his work and example. He, 
therefore, asked them to accord Professor Arm- 
strong the rote of Hianks with acclamation. 

The vote of thanks was accorded enthusiastically. 
Professor Abksibono briefly expressed his 
thanks. 


Decomposition for the determination of comer 
and nickel. 

The ore of the Sudbury district consists o( 
pyrrhotite, cbalcopyrite, pentlsndite, and other 
sulphides in a gangue of norite and greenstone 
which is very resistant to the action of acids, Iti 
decomposition for the determination of copper 
and nickel is usually effected by a short fusion 
with sodium or potassium bisulphate. Nitric sod 
sulphuric acids may also be used satisfactorilj, 
and if a naked flame be employed to expel thi 
nitric acid this method is probably the non 
rapid of the two, but when used for airnsooW 
slags and roasted products a little hydrofuorle 
acid should be add^ to insure complete solntioi 
of the two metals. 


Copper. 

The commoner methods in use at copper planla 
are the electrolytic, iodide, cyanide, colorimetrie, 
and permanganate methods. Of these the cyanide 
and colorimetric processes are excluded because the 
presence of nickel interferes. The permanganate 
method would not give a solution suitable for tlw 
determination of nickel, which is almost invariably 
required. The result is that only the electrolytic 
and iodide methods are used for copper in the nickel 
district, the separation of copper in the foraer 
being made by electrolysis in acid solution 
the latter by precipitation with hydrogen sulpniw 
gas. Both methods, in the hands of cxperiencea 
men, are quick and accurate. Each has its advo- 
cates. In general, it may be said that the 
lytic metboid is to be preferred for accurate rcsaiB 
on high-grade samples. For those of lo'f 
medium grade it probably requii-es more tn" 
(unless gauze electrodes and rotating anodes a 
used) but less manipulation. . , 1 ^ 

In the electrolytic method, on j .“.j™ 
amount of iron present in Sudbury ores and mr 
products, it will usually be found best in acc 
work to deposit in sulphuric acid .“‘“m?°’-,etel 
dissedve and re-deposit in nitric acid, tn® 
first deposited can often be rapidly and comp ^ 
dissolve by simply reversing the current 
nitric acid solution. . , -,nper 

In the iodide method the nih* 

sulphide is dissolv^ in bromine water “ _ t* 

acid, the solution evaporated almost to o j 
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cmlate tbo sulphur and expd the hromine, then 
with wsteif and fiiushed as usual. The 
“ ^st danger of loss is by spattering when the 
’vaporation is nearly finished. 

Nickel. 

The best methods available are (1) electrolysis, 
m titration with cyanide, and (3) precipitation 
Sh dimethyl^mime . a ■ - 

The electrolytic method is used principally on 
■ u grade samples, such as refined nickel and con- 
rarter matte. For low-grade samples it is not more 
'grate than precipitation by dimethylglyoxime, 
ind it takes much longer. For electro-deposition 
•he nickel should be present in sulphate solution, 
Wrongly ammoniacal, and containing little or no 
■hloride or nitrate. Iron causes some trouble 
w adsorption of nickel when jirecipiteted with 
immonia. If filtered off the precipitate will always 
«tain some nickel, so the beat method is to precipi- 
tate in such a way as to reduce adsorption of nickel 
a a minimum, and then to leave the ferric 
lydroiide in the solution during electrolysis. The 
allowing procedure, worked out at Deloro, Ont., is 
latisfactory : Sufficient ammonia is added to pro- 
Ince a eli^t precipitate, and this is dissolved with 
1 few drops of dilute sulphuric acid. After cooling, 
c.c. of ammiHiia is added, and the solution 
itirred. When these precautions are ohserved 
iccurate results may be obtained even in the 
presence of a considerable amount of iron. 

In accurately determining the nickel content of 
ligh-grate material which is fairly uniform it is 
niatomary to take a sample of I'O — 2 0 g. and elec- 
irolyse. If the sample be “ spotty,” however, a 
arger portion must be used. The usual method is 
dissolve 100 g., dilute to one litre, and measure 
>ut 10 — 25 c.c. of the solution with a pipette 
^andardised against the flask used. This method 
IS accurate only if the greatest precautions are 
taken, and the average chemist will secure far 
letter results by momfying it as follows : The 
tample is dissolved in a flask of which the dry 
reight, with stopper, is known to the nearest 
iO mg. The rate of solution should be regulated 
by the gradual addition of acid so that spattering 
nay be avoided, and a small funnel should for the 
tame reason be kept in the mouth of the flask, 
Men solution is complete, it is cooled somewhat, 
liluted to about one litre, and mixed well in the 
stopper^ flask. The outside of the flask is dried 
ind it is then weighed to the nearest 50 mg. Into 
sack of three previously weighed weighing-bottles 
ibout 25 c.c. of the solution is poured, the bottles 
ire at once stoppered, and weighed accurately, 
ihe contents are transferred to beakers, evapo- 
rated with sulphuric acid to remove the nitric acid, 
and finished as usual. By thus weighing the solu- 
tions no close attention need be paid to measure- 
ments or temperatures, which introduce the more 
tenons errors into the usual method. The only 
special r^uirement is a balance, sensitive to 50 mg., 
which will weigh a litre fiask. The results are 
Kicellent. 

Nickel deposited by electrolysis always contains 
ne cobalt aa_ well, and if tile percentage of nickel 
ono IS r^uired the cobalt most be determined, as 
low, and deducted. It ia customary to make only 
“ccaaional determinations of cobalt, and as a rule 
total of the two as nickel, because only 
^^mall percentage of cobsilt ia found in the Sudbury 

n>«thod for nickel is by titra- 
alkaUno solution, using a little 
aeni-,* ■ internal indicater. Results are 

oneratet “ hands of a careful and eiperiencrf 
^t-bodo do not make sufficiently 
^ given to be observed, this method will 


The following solutions are required : —Sodinm 
citrate, about 140 g. per litre. SUver nitrate, 
ly g. ]^r litre. Potassinm iodide, about 40 g. per 
litre. Potassium cyanide, 23 g. per litre for samplea 
containing O'l g. of nickel or more, and 11-5 g. per 
litre for lower-grade samples, the latter readW 
directly in percentage on 0 5 g. To standardise thi 
potassium cyanide it is usual to employ 0-5 g of 
converter matte in which nickel has been deter- 
mined by electrolysis. It ia much quicker, however, 
and at least equally accurate, to use a nickel salt, 
such as the carbonate, free free copper and of known 
ihckgI CDDt'6Dfc. Xh© of tho stuidard 

should be the same as that followed in the deter- 
mination — after separation of the copper — but 
excess of cyanide should be avoided, for, owing to 
the a^nce of iron, there ia great danger of over- 
titration. 

^ The solution to be used for the determination is 
either the electrolyte from plating of the copper or 
the filtrate from the copper sulphide. The latter 
will^ have been freed from hydrogen sulphide by 
boiling. In either case the solution will contain, 
besides nickel, whatever cobalt, iron, and aluminium 
passed into solution in the decomposition. The 
presence of any of the ordinary acids is permissible, 
and if the solution contains no sulphates or free 
sulphuric acid, a few c.c. of the latter should be 
added, aa it greatly aids the subsequent titration. 
The iron must first be oxidised, and this ia usually 
done by the addition of a few crystals of potaaeium 
chlorate, with subsequent boiling. Many chemiata 
prefer to separate the iron and nickel if there bo 
over 0*3 or 0*4 g. of the former in solution, on 
account of the greater ease of titration, thou^ it 
ia neither necessary nor more accurate. If desired 
a good separation may he effected by Rothe's ether 
method, as follows : — Iron and aluminium are pre- 
cipitated with ammonia, filtered off, and waAed 
once or twice. The filtrate is retained. The 
hydroxides are dissolved in a little hydrochloric 
acid, and the solution evaporated to a few c.c., 
oooIm and washed, by means of dilute hydrochloric 
acid (sp. gr. 1*13) in a wash-bottle, into a small sep- 
arating funnel. A volume of ether equal to that 
of the solution is added and the mixture shaken 
thoroughly while cooling under the tap, and then 
allowed to settle for a few minutes. The lower solu- 
tion containing the nickel and cobalt is drawn off. 
a few c.c. of dilute hydrochloric acid is added 
to the ether in the funnel, the mixture again, 
shaken, cooled, allowed to settle, and the lower 
layer separated, and combined with the other acid 
solution. The ether is expelled* by warming and 
finally boiling the liquid, which is then combined 
with the ammoniacal filtrate for determination of 
the nickel. 

Whether or not the ether separation has been 
made, the nickel solution requires the addition of 
sodium citrate or similar reagent to prevent the 
precipitation of iron and aluminium on the subse- 
quent addition of ammonia, and to make the solu- 
tion clear enough for titration. A minim um of 
5 c.c. is recommended, and as much more than this 
as will make 1 c.c. for every 10 mg. of iron in solu- 
tion. Thus 2 g. of slag with 40% or iron will require 
80 c.c. if the ether separation has not been made. 
After the addition of a sufficient volume of sodium 
citrate solution, the liquid is made just alkaline 
with ammonia, and about 1 or 2 c.c. added in 
excess. If as much as 5 c.c. in excess be add^ the 
end-point will he indistinct and the result sightly 
low on account of the solvent action of ammonia on 
silver iodide. After cooling thoroughly, preferal^ 
below 10° C., 5 c.c. of the silver nitrate solution ia 
added from a burette or pipette. If a precipitate 
of silver chloride be produced enough ammonia ia 
added to dissolve it, then 6 c.c. of the potassinm 
iodide solution, when silver iodide will he precipi* 
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taied at onoe. amount of potassium iodide ia 

mach more than the theoretical quantity necessary 
to- combine with the silver nitrate, hut is essential 
to a satssfaeto^ titration. Many chemists add the 
potassium iodide before the silver nitrate, but if 
that procedure be followed an insufficiency of 
may be overlooked and the true end-point 
will occasional^ be passed. The solution is now 
ready titration, and if several determinations 
are to be done at once it is best to have a separate 
burette for each, to avoid a multiplicity of burette 
readings with consequent liability to error. It is 
usually necessary to make several additions of 
cyanide to each. If much nickel be present in t^ 
solution the change in colour will indicate when the 
end-point ia being approached- Great caution 
must then he observe not to add an excMS, 
especi^ly if little or no iron be present. When the 
solution contains much iron it ia safe to add several 
drops at «a time until the solqiion is perfectly clear, 
the silver iodide having been dissolved by the excess 
of cyanide. On standing for a few monwnts, how- 
ever, the turbidity will reappear, and it murt M 
destroyed by the addition of more cyanide until the 
solution remains clear for 15 minutes. Not more 
than two additions will usually be nwessary lor jxm- 
verier matte or other samples low in iron. When 
finished, d^uction must be made from the burette 
reading of a volume sufficient to titrate a blankte 
which 6 c.c. of silver nitrate has been added. The 
result, calculated to nickel, includes cobalt as well. 
Tf the end-point he passed, sufficient silver nitr^ 
may be added to restore the turbidity, and the 
titration again finished, with a correspondingly 
large deduction, but this is not recommended for 
the most accurate work. In titratang solutions 
high in nickel the volume should be increased and 
the cyanide added rapidly till near the end to 
prevent the precipitation of nickel cyanide, 
Ni(CN)„ which does not readily rediswlve. 

The determination of nickel by precipitation with 
dimethyldyoxime possesses the advantage it 

gives the nickel only, without cobalt. It is ^tb 
ouick aftd accurate, and its greatest disadvantage 
lies in the fact that the reagent is very ex^nsive. 
Its use is therefore limited chiefly to choking 
cyanide results on weekly or monthly samples w 
ores and slags. Iron is retained in eolution or is 
separated as described under the cyanide roeth^. 
The degree of alkalinity there recommended js^so 
correct for the dimethylglyoxime precipitation. Five 
times as much reagent — in 1% alcoholic .. 

should be added as the total of nickel and cobalt 
present. The precipitate is filtered on a t»oocn 
filter, preferably using a small disc of strong falter 
paper instead of the usual asbestos mat. A smaU 
amount of copper in the solution does rot interfere 
with the dimethylglyoxime precipitation of mckel, 
but if much be present it may give trouble by 
coming down as hydroxide. 

Cohalt. 

There is not, so far as I am aware, any method for 
the determination of cobalt which is both quick and 
accurate in the presence of nickel, copperj and iron. 
This determination is not a part of the daily routine 
at the nickel plants, but when required is accurately 
made aa foUowa: Nickel and cobalt are separated 
from all other elements by electrolysis, as alre^y 
described. Bm deposit is dissolved and the cobalt 
precipitated by either potassium nitrite or nitroso- 
/?-namith<rf, as described in the text-books. I prefer 
tbehAtar method, as the cobalt precipitate is more 
readily washed free from nickel. In either case it 
is well to ignite the cobalt precipitate, dissolve in 
acids, and electrolyse the sulphate solution, testing 
the deposit for nickel with dimethylgh^ime. 

' 'Wben the ratio of nickd to cobalt is approal- 
m'ately 1:1 (this does hot apply to the Sudbury ore) 


the above method may well be modified by dissnW 
the electrodepoaited nickel and cobalt and 
tating the former with dimet^lglyoxime. I “htainiili 
the cobalt by difference. This is ranch qn;J 
and, I believe, more accurate. ” 

The error introduced by reporting cobalt as hkW 
in Sudbury products is seldom a large one jjj 
generally decreases as the metallurgical treataett 
proceeds, due to the fact that cobalt is the aot. 
easily oxidised and slagged, in both the furnna 
and converters. The converter slag prodS 
during the latter part of the blow ia relatively S, 
highest in cobalt of any smelter product. 

Silica. 

This is one of the determinations^ most frequently 
made at the nickel smelters, but it is safe to e» 
that very few results reported are really accurate. 
Accurate determinations are possible only by tij 
free use of platinum dishes, repeated evaporatiois 
of filtrates to dryness, correction for impurities in 
the s’eighed silica, and various other precautions 
which are fairly well known but rarely exercU^. 
Fortunately great accuracy is seldom, necessary, and 
even q^uick results may be approximately correct 
through the balancing of dissolved silica against 
the impurities weighed. 

Most silicious sla^ which have been properij 
granulated are readily decompo^ by ordiniry 
acids. Those produced at the nickel plants are 
fairly low in silica, however, and the metallnrgi.tti 
in charge require carbonate fusions for all routine 
work. It may be of interest to mention the methods 
adopted in two of the laboratories for Fecurini 
quick results. 

Plant Ho. 1. — 0'5 g. of sample is fused over > 
flame with about 2 g. of mixed sodium and potas- 
sium carbonates in the “ corner ” of a larp 
platinum evaporating dish. "When well fused tlie 
mixture is cooled somewhat, a small excess only of 
hydrochloric acid over that necessary to decomposs 
the melt is added, and the liquid evaporated to dry- 
ness in the same dish; after coojing, the residue 
is extracted with acid, the solution diluted, and 
the precipitate filtered, igni^, and weighed. 
Results are regularly reported in 1— H u™”- 

Plant No. 2.— Here neither gas 
platinum dishes are available, so the method is 
modified as follows ; The sample is fused in a m* 
for six minutes at a high temperature with mireo 
carbonates, using a 25 c.c. platinum crucite. 
After removal from the muffle, the crucible com 
ie placed in position on a small porcelain orucioK 
and as soon as the melt has cooled to a dull rw 
heat it is poured into the lid. , Wlmn properly dw 
it does not adhere to the metal. Both crucible a 
cover, with the melt, are placed in a 
which ia covered with a wateh glass, a^ a smM 
stream of i:i hydrochlonc acid is 
crucible through the bp from a 
the action decreases the watch-glass is remo d ^ 
the crucible and cover are washed '1®*° / 
hydrochloric acid. The solution and 
silica are transferred completely to . 

porcelain crystallising dish, with flat jiHc. 

teg the total volume down to 25 c.c >f 
The solution is evaporated to dryness ?“ ®, •* jy. 
ring on a hot plate, the time 
moFe than 7-8 min?tes The W 

about 15 c.c. of hydrtehlonc acid at 

25 c.c. of water. The silica 

once by suction, and the and 

is placed in a platinum or ing of tb« 

just inside the muffle directing 

paper may be greatly hashed by ,|^ jtrean 
the crucible through^ ^ fs burned 

of oxygen or air. of the 

crucible ia moved to the coo'®** “ 

for af couple of xninutee, thou remov i 
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,ter, «B<1 weighed. This method 

nires tto 'almost constant attention of the 
kemist, but resulU hare been reported regularly 
1 from 30 to 40 minnteSi and with all the accuracy 
ecessary for plant control. 

Iron. 

He ordinary bichromate method is the one 
■nerally employed. One interesting point is that 
I the analysis of samples like converter matte, 
contains an appreciable amount of the metals 
; the platinum group, stannous chloride does not 
ahe the iron solution colourless. It becomes 
igrly so, then th© Addition of inor© stnnnoufi 
iloride darkens it somewhat, and no amount in 
[cess will clear it. The brownish coloration per- 
stscven after the addition of mercuric chloride. 

Alumina. 

The phosphate method is used exclusively, it 
ling found impossible completely to free an 
immonia precipitate of ferric hydroxide and 
Uumina from nickel and other salts, even by dissolv- 
ing and reprecipitating several times. It is of 
toarsc necessary to remove copper with hydrogen 
(ulphide prior to the precipitation of aluminium 


Lime and maonesia. 

The usual methods for these bases are employed. 
Neither one occurs in large amount in the Sudbury 
He. 

Sulphur. 

The accurate determination of sulphur in many 
ires is a comparatively easy matter, but it is 
rendered difficult at the nickel smelters owing to the 
itrong tendency of free sulphur to separate during 
he decomposition of the Sudbury pyrrhotite. After 
tumerous experiments I have found the best method 
)i decomposition to be by means of a saturated 
lolnlion of potassium chlorate in nitric acid, using 
ibout 30 c.c. per 0'5 g. sample. Even then it is 
iweraanr to watch for separated sulphur: when 
his 18 found, as it occasionally will be, the deter- 
nination mast b© begun anew, 
fte ordinary precipitation of barium sulphate in 
icid solution, in the presence of ferric salts, will 
ilmost invariably result in the inclusion of iron. 
Ihis may give a low value for sulphur, due to iron 
eplacing barium, or a high one, if iron salts other 
tan the sulphate be retained. These difficulties 
making the filtrate from the 
r.'ti, alkaline with ammonia, following this 

lin ™ ““essary amount of barium chloride solu- 
^ minutes, and then acidifv- 

xwsT™ bydrochloric acid, using only a small 

'n,- • . Acidity. 

“"'y refineries. Three 

feree nf <lapenJing upon the 

fn“s,®' ac<lity to be determined; 
uinci j®®Sly acid solutions from the copper re- 
titration with sodium 
Mthvl carbonate, either in the cold, using 
or hot, when the indi- 
JdroxidA n with and the first permanent 

'eferlheS? *‘‘*‘*" “ emfpoint. I 

ickel^p^i?. “lotions from the electrolytic 
few sulphuric acid up to 

raetioaliv “t™i .and with copper and iron 

‘ not verv the iodate metlmd. As this 

o'ntion TennfrLd^”®?”:! *^® ^®tail3 are given; — 
'5 g. Dec thiosulphate, about 

jaivalent o^®’ ^ C-C'=0'005 g. Cu. The acid 
“ methcil “ sulphuric acid, is 0 00383 g. 

Kin^ **•« following reaction : 

+ 3K*SO.+6I- 

‘Iphate. To titrated with sodium thio- 

tu c.c. of sample in a beaker a few 


of the solution therefore 

sUeh?^?nL* ®“‘^ t^® In spite of thi 

slight interference of aren this metl^ is an 

fowls 10 mt’peMitrc.““'' 

I'^ben the acid is much lower than 10 mg. per 
litre, and an accurate determination is required 
the potentiometer method of measuring hydrogen! 
ion concentration should be used. A? a detail 
diMussion of this met^ would require too much 
space a few points on^need be mentioned The 
,>mpurity which interferes with the 
e retrometric determination of acid in nickel solu- 
t ons is copper. Almut the only satisfactory method 
of removing it without changing the acidity is to 
cennent it out with sheet nickel. If preLnt it 
®“‘'y detected by the steady lowering of 
«!!^®®i'ir® readings, though arsenic may 

cause the same trouble. The presence of hydrogen 
oxidising agent in the 
mlution will lower the readings and make them 
to action on the hydrogen electrode. 
Both temperature and barometric pressure have 
some rfect on the readings, by changing the con- 
centration of hydrogen on the electrode. For the 
mort accurate work correction should always be 
made for them unless the conditions are standard. 
It IS essential that the instrument be standardised 
frequently. For this purpoee a solution of sodium 
or potassium hydrogen phthalate has been found 
satisfactory. 

Precious metals. 

No review of the analytical problems in the 
metallurgy of nickel would be complete without 
mention of the most difficult of them all— the de- 
termination of silver, goldj platinum, palladium, 
iridium, rhodium, ruthenium, and osmium in 
Sudbury ores and products. A discussion of these, 
however, would in itself be sufficient for a paper of 
considerable length. So far as I know, none of 
the large companies handling these metals has 
published details of their analytical methods. It is 
to be hoped, however, that this conservative policy 
will not bo indefinitely maintained. 
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FACTORS INFLUENCING THE AMMONIA 
AIELD IN THE CARBONISATION OF COAL. 
PART I— THE ROLE OP OXIDATION. 

BY H. D. GREENWOOD, M.SC., AND H. J. H0D8MAN, 
M.B.E., M.8C., F.I.e. 

Oleimrfmeiif of Coal Gas and Fuel Industries, The 
University, Leeds.) 

Inthodcction. 

Prior to 1914 the supply of ammonia componnds 
was dependent mainly on the industries using ftael 
in by-product recovery processes, but the develop- 
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nt^t tSf the produetion of srothetio ammonia, with 
otitpat and skiing prioe largely independent of 
the circnmstanceg of the fuel industriee, has 
abolished the Tirtnal monopoly of by-product p^ 
cesses, A new interest is given to methods of in- 
creasing the yield of ammonia per ton of coal 
handled, therefore, whether by increasing the pro- 
portion of the nitrogen of the coal liberated as 
ammonia, or by preserving the ammonia once 
formed from destruction in or after leaving the 
retort or oven. _ . 

The ammonia obtained in normal carbonisation 
practice represents 15 — ^20% only of the nitrogen 
of tho coal. A similar proportion is obtained as 
free nitrogen in the gas, and it is important in 
considering the development of by-product processes 
to know how much of this results from destruction 
of previously formed ammonia. It is,^ however, 
possible that a part of free nitrc^en is 

liberated as such from the coal, and is therefore an 
ineTitable loss. 

The first problem is being dealt with by A. C. 
Monkhouse and J. W. Cobb (Trans. Inst. Gas £ng., 
1921 ; J-, 1921, 760 a ; 1922, 532 a). The experiments 
recorded in this paper were initiated to study the 
conditions of destruction of ammonia by cnudation 
as distinct from dissociation, beoauee it baa been 
recently suggested that the former is the more 
important. On account of dissociation, the 
ammonia in a hot crude gas (even if fr^ from 
oxygen) from coal is in an unstable condition, and 
progressively reverting into its elements. A cal- 
culation based on the known equilibrium conditions 
at 800^ 0. shows that, given time, practioally the 
whole of the ammonia present in crude coal gas 
could be decomposed at that temperature. This 
decomposition, ^wever, proceeds slowly enough for 
a considerable proportion to survive. At a tempera- 
ture at which the loss in this way may still be 
small — say 600^ C. — oxidation of ammonia in air 
may occur at an appreciable rate. A knowledge 
of the conditions conducing to loss of ammonia in 
the retort, oven, or producer, by oxidation by in- 
drawn air is clearly important, and in particular, 
information as to the part played by water vapour 
and materials used in the construction of the plant. 
While an extensive literature has been ccHupiled 
dealing with the oxidation of ammonia for the 
production of nitric acid, this other aspect has 
received no great amount of study. Data respect- 
ing the production of nitric acid from ammonia 
where conditions are so unlike those found in gas 
production are of limited application. There is a 
particular obscurity as to the influence of moisture 
on the oxidation of ammonia. Although the con- 
trary opinion has been stated, it is regarded as 
being unimportant in the catalytic formation of 
oxides of nitrogen (Partington, ** The Alkali In- 
dustry,” p. 229) and moisture is ignored in prwtice. 
On the other hand, there is in the carbonisation 
industries a widespread impression that water 
vapour exerts a definite preservative action on the 
ammonia in coal gas. Tus view is frequently held 
to account for the higher average yields of ammonia 
obtained in coke oven practice, where wet slacks 
with 10% or more of water are carbonised. An 
attempt has been made to give a quantitative 
evaluation of the effect of moisture, and Fmcwell* 
(J., 1^1, 193 t) states that 9% of moisture in the 
slack gives the conditions most favourable to high 
ammonia yields. Foxwell seems to have in mind 
several effects traceable to the water, the increaM 
in ammonia formation, retardation in ammonia 
destruction due to dilution with attendant accel- 


‘ * Vnnreil retwa i to tbis mbioct of umDools lemm la csrboa* 
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orated flow of the gaaea, or to tome specific 
of the- water. Of ^ first i^aenoe— incj^ 
production of ammonia — there is no doubt, boT 
a result of experience in practioe and the 
ments of Monkhouse and Cobb (toe. cit.). BOSS' 
ing the other two, there seems to be loss certaS' 
Sommer (Stahl u. Eisen, 1919, 89, !Ml, 29a 3 
J., 1919, 360 a) has gone further, and drS 
definite conclusions as to a distinct preserTativ. 
influence exerted by water vapour. Ho ,]J 
appears to regard oxidation aa more important 
than dissociation in causing losses of ammouii h 
his experiments, ammonia in admixture with air 
dried or saturated with moisture at 20= C. (aW 
2-3% of moisture), was passed through a heated 
porcelain tube packed with broken firebrick, 
mixture contained 1’6 — 2% of ammonia aa in 
honisation practice. Even at 250° C. under thj 
treatment, loss of ammonia by oxidation was de- 
tected. The presence of moisture did appear tj 
exert a specific preservative imtion. At 450“ 0 
the effect of moisture was apparently profonod 
In tho dried mixture a loss of 12-89% oi thi 
ammonia was observed and one of only 2-01 % wke* 
2-3% of water vapour was present. 

In order to account in tome way for the resalti, 
he postulated the formation in moist gases of t 
hydrat^ ammonia molecule — say NH,0H— pas. 
sess^ of increased staibility as compared with 
ammonia at high temperatures. The theoretical 
interest and practical importance of such results 
reposing on to slender an experimental basis scei 
to justify a critical examination. Bommer appears 
to believe that these results are applicable to tti 
carbonisation process, though quoting no espeti. 
ments made in coal gas mixtures, but from out 
experience these observations cannot be transferrid 
directly to the very different conditions fonmi ii 
a crude coal gas. 

Than has endeavoured to ascertain tbs relstiw 
importance of oxidation and dissociatioa 1/ 
ammonia by experiments on a working coke om 
(Brennstoff-Chem., 1920, I. 62, 66; J., 1921 , 13 ? 1) 
He compared the ammonia content of the gas sliei 
the oven was carefully eealed and when oiyges 
was admitted from a cylinder into the space sbovs 
the charge, in which case tho yield was much re 
duced. Owing to heat developed here by (»»■ 
bnstion of the gas with oxygen, the temperatun 
was considerably raised, so that the comparison of 
dissociation and oxidation was not made nnon- 
identical temperature conditions. The resula, 
however, do bring out the deleterious action 01 in- 
drawn air on the yield of by-products, if the owb 
temperature excels 600°. The conditions in u 
oven at work are w complex as to make it diwu 
to ftSBOciato effect with cause. Nevertheless, 
appears to regard oxidation as the mam cause 
ammonia loss in the oven. u ) wn is 

The oxidation of ammonia, as is ^ 

very sensitive to the influence of catalysts, 

. a u .# ..oftiro Ol 


and nature 


as regards speed of reaction 
ducts, which may be either free nitrogen or 
of nitrogen. 

The reactions may be written thus: — 

(1) 4NH.-1-30,=2N +6H 0+ffl7,6TO cat 

(2) 4NH.-|-5O.>4N6+6H,O+21o, 600 r 

Beaction (1) would represent the 
might conceivably occur in 
hut by the use of suitable catalysts ,, 

proper conditions, a yield of nitric oxi ^ 
obtained almost quantitatively, is K- 

even on a large scale. Neither rcac 
versible under any known conditions. - ^ 


bid 


appears to bo completely “"si®'’.*®."'- '.oreei 
oxygen at all tomperaturea. Tins le m 6 
with theoretical requirements. Kideal 
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<in»{»IysiB in Theory and Tractioe,” p. 91) calcu- 
I ineane (rf Nernet'e heat theorem, the ralaes 
7 tie wei'ihritna ormetants of the second reaction, 
( iffinined to be reTorsiHe. The partial pressures 
T^onia which must exist at the equilibrinm 
i satisfy the Nernst equation are inconceivably 
The ciroumetances are aimilar aa regards 
^Stion (!)• The decomposition of ammonia by 
[Ration cannot then be regarded as limited by 
Se attainment of any equilibrium or, in accord- 
with the law of mass action, by the operation 
!f the reaction in the reverse sense. This is im- 
Dortant in considering any theories to account for 
^retarding influence of water vapour. 

For a given catalyst and set of conditions, there 
Is an optimum temperature at which the yield of 
aitric oxide is a maximum. Above and below this 
beroperature, the production of free nitrogen in- 
creases. At the lower temporatures this is ascribed 
to the sluggishness of the reaction, unchanged 


A time of contact was chosen which was believed 
to be of the same order as that of the gases with 
the charge in vertical gas retort practice. In the 
calculation of this time of contact a number of 
arbitrary assumptions must bo made, for the pro> 
cess by which the gas escapes is complex, and the 
exact mechanism uncertain (c/. Foxwell, loc. cit,, 
on this subject). For a given gas delivery in the 
following experiments the time of contact will 
depend on the temperature to which the gas is 
heated. In the calculation, a mean temperature of 
600® O. was assumed, and the time of contact in 
the experiments adjusted to seven seconds, unless 
otherwise stated. 

Experimental. 

The apparaitte (Fig. 1) consisted essentially of an 
arrangement for producing a constant stream of 
air, or other gas, and ammonia, and of suitable 
devices for sampling the mixture, before and after 
it had traversed the faction tube. 



ammonia being left to react with nitric oxide 
formed thus : — 


^lethod of producing the mixture of air and 
ammonia. 


4NH.+6N0*5N,+6H,0 
alone would^ suffice to account for the faci 
tnat nitrates and nitrites are never observed in ga: 
liquors. Moreover, the time of contact in com 
merciai oxidation of ammonia is very small — so^ 
ne-hundredth of a second — whereas in carbonisa 
e several seconds. This is a!s< 

experiment dealt with in this paper 
-e ,, .j® understand why no large quantity 

has been observed in th< 
cmpl^^ active contact substanct 

tft experiments now recorded vt&i 

of auditions under which oxidatioi 

would occur, comparable with thos< 
Thft ®®rbonisation and gasification practice 

varying catalytic powe 
influence, if any, couk 
w TO presence of water vapour. 


j The ammonia was obtained from liquefied 
; ammonia gas contained in the small steel cylinder, 

I A, fitted with a coarse valve and a fine needle 
I valve, C, for an accurate adjustment of the stream. 

' The steel capillary from C was connected to the 
! gauge E by a special steel-faced joint, D, the con- 
i struction of which will be understood from the en- 
' larged section (Fig. 1 B). The ammonia gauge was 
! a modification of an ordinary differential mano- 
! meter, the one limb being nearly horizontal, and 
I the other enlarged into a bulb. In this way a 
i magnified reading could be obtained. 

The ammonia, dried by the soda-lime tuibe. F, 

I p.aased via a mercury-sealed joint into the mixing 
j tube, G, consisting of a glass tube 20 cm. long and 
I 2 cm. in diameter, loosely packed with glass wool. 

' The air (or other gas) was drawn from a steel 
I cylinder charged at 50 atmospheres pressure. 

I In order to maintain a constant rate of flow, the 
: excess air was allowed to bubble continuously 
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through the w»ter eeitl, N> The air Baaa^ through 
a tower ooutainiug pumice and sult^uric acid and 
then Ti& the gauge^ B, for measuring Oie rate <4 
flow to the final drjing tubes containing calcium 
chloride and phosphorus pentcmide. 

The air gauge was simiiair in construction to the 
one preiriously describedi with the exception that 
the ammonia gauge was filled with para&n oil, 
whereas for the air gauge, concentrate sulphuric 
acid was used. 

After leaving the mixing tube the gas mixture 
could be diverted through the absorption tube, O. 
The ammonia is here abscM^bed by Jy/lO sulphuric 
acid,, the iremaining gas passing forward to the gas 
holder, Q, of capacity about 700 c.c. The gas 
enters the holder through the capillary, R, whereby 
a pulsating fiow is avoided. Tne narrow tube at 
the base of the bolder (Fig 1 A) is calibrated so that 
th e g as volume can be read ofl to within 0*2 c.c. 

When the mixture was not being sampled as 
above, the gases passed directly through the re> 
action tul^, H, then through a second ahsoirption 
vessel, J, where any unoxidised ammonia was 
absorbed, the residue being collected in the gas 
holder, P. This was similar to the one previously 
described, though of capacity 1700 c.c. 

Alternatively, the mixture could he passed 
through the Winkler worm, L, containing dilute 
caustic aoda solution to absorb oxides of nitrogen, 
followed by a ^ard-tube containing a solution 
of diphenylamine in concentrated sulphuric acid, 
to in^cate incomplete absorption. The gases then 
finally left the apparatus through the detachable 
sampling tube, Y. 

l^en desirw, the oxidation products could be 
by-passed through the soda-lime tube, Z, to deter- 
mine the amount of water formed in the reaction. 

In order to compare the oxidation with dry and 
moist gases under identical conditions, a three-way 
tap was later inserted after the air gauge (Fig. 



2). The air (or other gas) could then be passed 
either through the drying system as above, or else 
through a Claisen flask, where the gas was satu- 
rated with moisture at a known temperature. To 
prevent condensation of moisture, the succeeding 
portions of the apparatus were maintained above 
this temperature by suitable heating devices. 

The reaction tube was made from hard glass 
tubing, and connected to the three-way cock, I, 
by a sleeve joint, the packing consisting of a 
mixture of finely powdered silica and water-glass. 
The other eml m the reaction tube was closed by 
a rubber stopper, through which were inserted 
the tube conveying the gas mixture and also the 
thermocouple aheatn. The junction of the tbenco- 
conple conM thus be placed within the contact 
mass, eiuiUihff the temperature of the latter to be 
measnred end kept constant within ±5^ C. The 
reaction tube was heated in an electric fomaee 


wound so that tiie aone occupied by the contact 
mass waa uniformly heated. ' 

The tube was normal^ packed over a 
of 6 in. with the material on which experiment! 
were to be made, the vcdume of Ihe material bein^ 
such that the time of contact of the gases in thiR 
aone was approximately the same with each Url 
of material. 

Uniformity of flow of the ammonia was main 
tained by keeping constant the temperature of the 
cylinder. A, and therefore the vapour pressure of 
contain^ ammonia. The cylinder was placed in 
a bath of water, and the whole surounded bv a 
cardboard box, the intervening space being loceelv 
packed with cotton wool. The back pressure 
thrown by the various absorption systems ^vas so 
regulated that the rate of flow was unchanged 
when the gases were passed through any one of 
these systems. 

Method of experiment. 

The streams of air and ammonia having been 
regulated to give the desired percentage of 
ammonia,, the mixture was paasea through the 
apparatus for about three-quarters of an hour. The 
gases were then passed directly into the holder, Q; 
when this was full the stream was diverted through 
the reaction tube and again collected, on leaving, ia 
the holder, P. "When this was filled, the stream was 
diverted again into the smaller holder, Q. Thus the 
initial percentage of ammonia in the gases could k 
determined at the beginning and end of an experb 
ment. The acid in the absorption tube, 0, was 
titrated directly with standard alkali, but the 
ammonia in the second tube, J, was determined 
by distillation in the usual manner, since the 
presence of oxides of nitrogen in the oxidation 
products would vitiate the results of a direct 
titration. 

The traces of oxides of nitrogen were estimated 
by matching the colour obtained with phenylene* 
diamine hyaroohloride against a standard nitrite 
solution. 


Oxidation in contact uith fused siUen. 

In order to obtain some idea of the range of 
temperature over which oxidation takes place 
when catalytic influences are minimised, the re- 
action tube was packed with fragments of fused 
silica taken as an example of a relatively iuactire 
contact material. 

In the initial experiments, these fragments 
filled the whole tube, but in all the succeeding 
work only the central uniformly heated zone as 
already stated was filled and the rest of the tube 
was occupied by cylindrical distance pieces of fused 
silica. 

The time of contact of the gases was matenally 
greater in the initial experiments, and ® 

greater oxidation was found (Table I.). Below 
5(H)® C. small quantities of nitrous acid were de- 
tected in the absorption apparatus, but ne^er 
nitric acid. Above this temperature the animoma 
oxidLsed was all converted into free nitrogen. 
The absence of nitric acid is presumably due to 
the small velocity of the reaction 2NO+0,j*‘^sj 
Using the figures given by Lunge and l^r 
(Z. angew. Chem., 1907, 20, 1716) tve find, 
ing that 3% of the ammonia is converted lu 
nitric oxide, that the minimum time 
for its further oxidation to nitrogen pero 
would be about 2 minutes at 20°^ C., whereas 
time available in these experiments was 
greater than 5 seconds. . . 

A series of experiments was veen 

with nitrogen containing about 1 — 2% or oxy& - 
instead of the air, without altering the . 
in the reaction tube. The results gi''® 
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Tem- 

flow. 

%KH, 

wtr^iafe. 

IftRI 


•c. 

pec bow. 

entering. 

J 

' 460 

304 

2044 

action Wbe 

610 

3-97 

2-000 

packed J 

Botfrely \ 

SSO 

363 

2030 




1-800 

cliipfl. 1 

670 

s-ao 

^ 760 

807 

1-700 


/ 400 

3-70 

2 008 

ibeonly 1 

MckBd over .j 

1 660 

1 660 

3-800 

8-30 

1-700 

1 051 

e in. with 

sJUc* d)ips- 1 

1 660 
720 

3-78 

3-78 

1-870 

1-827 


\ 720 

3-00 

1 024 


Tablb I. 

Water formed by the 


%2m. 

% KH. 

Qxid^ii>n per hour. 

leaving. 

oxidiied. 

Foond. 

Calc. 

1-081 

3-1 

0-0015 

O-OOll 

1-863 

6*6 

0*0066 

0-0063 

1-830 

0-5 

0-0081 

0-0084 

1-224 

31-0 

0-0140 

0-0135 

0 885 

61-0 

0-040 

00477 

2-000 

nU 

Kot Mtlmated 

1-680 

6-1 

o-ooso 

00065 

1-826 

6-4 

Not estimated 

1-705 

0-2 



1 512 

17-2 

0-0140 

0-0120 

1-645 

14-5 

Not estimated 


% o, in 

%0,ln 
In gases 


in gases 
leaving 
furnace. 

leaving 
calc, on 
KH, 
oxidised. 

&e marks. 

20-71 

20-76 

Trace of HNO„ no 
trace of HKO^ 

20-70 

20-71 

16% of oxidised NH, 
present as HKO,. 

No HKO, or HKO. 
could be detected. 

20-70 

20-66 

20*30 

20-35 

do. do. 

Kot esUmated 

do. do. 

Kot estimated 

Gases sat. 23* C. 
Moisture =«2*8%. 



I>ry gases. 

■* 


Oases sat. 2S* C. 
Moistures2*S%. 



Gases sat. 23* C. 



Dry gases. 

Gases sat. 23* C. 


Table II. 



Hate of 

%NH. 



%o. 


Temp 

*C. 

flow. 

entering, leaving, oxidised, entering. 

leaving. 


litres 







per hr. 






596 

4-10 

1-602 

1-570 

2-4 

1 85 

1-86 

615 

4- 10 

1*505 

1-432 

4-7 

1-97 

1-95 

710 

4-09 

1*762 

1-474 

16 3 

Not estimated. 

770 

4-01 

1-500 

0-935 

SS-O 

1-89 

1-30 



Fig. 3, 


'Table II. and Fig. 3 show that the oxidation of 
ammonia ia retarded by a decrease in the con- 
centration of the oxygen, but the influence of this 
factor becomes less pronounced at higher tem- 
peratures. The absence of oxides of nitrogen from 
ye reaction products is in agreement with theory. 
Their formation in the absence of an active cata- 
iyst is slow and decomposition follows by reaction 
^itn the excess of unchanged ammonia. 

J^estriution of ammonia in coal gas. 

On substituting coal gas containing oxygen for 
loss of ammonia was greatly reduced 
in. and Fig. 3), and was much Ices also 
Rimu 1 *1*® presence of nitrogen with a 

RiiU concentration of oxygen. These re- 

. ®bow that below 800*^ C. under the conditions 
though the ammonia passes through the 
practically unchanged, the whole of the 
removed, presamably by reaction with 
J ogen or hydrocarbon constituents of the gas. 


If the whole of the ammonia lost bad been removed 
by oxidation, it would have consumed only a frac- 
tion of the oxygen actually disappearing. Even 
at 600° C., a temperature at which the oxidation 
in air and (nitrogen + oxygen) was considerable. 


Table III. 



Rate of 




%o, 

%o. 

Temp. 

flow. 

% NH, 

% SH, 

%KH, 

1 in 

in 

*C. 

litres 

entering leaving. 

loss. 

gases 

gases 


per hr. 




entering. 

leaving. 

625 

4-600 

1-340 

1-340 

niJ 

1-08 

nit . 

725 

4-595 

1-445 

1-380 

4-5 

1*08 

nil 

776 

4*21 

1*400 

1-291 

8-0 

1-07 

nil 


the whole of the oxygen was removed in the re- 
action tube, while the ammonia passed through 
unimpaired. This points to the conclusion that 
in a coal gas tlse oxidation of the hydrogen or 
hydrocarbons takes precedence over that of 
ammonia, and that if any of the latter is decom- 
posed at all, it must be due rather to a dissocia- 
tion phenomenon. 


Table IT. 


Temp. 

*C. 

Rate of 
flow, 

% KH, 

% KH, 

% KH, 

Total 
vol. of 
air 

+Kn, 

Remarks. 

635 

litres 
per hr. 

3 71 

entering, leaving, oxidised, passed 
over 

flrebrick. 

1-591 0-148 96-4 6-7 Gases 

640 

3C5 

1 664 

0-643 

61-5 

20-0 

saturated 

640 

8-TO 

1-709 

1-164 

82-0 

67-3 

at 24* C. 

C40 

3-03 

1-630 

1-233 

24 4 

93 0 

to 30* C. 

665 

3-70 

1 770 

1 271 

2S-3 

103 
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O^Buia^ton m eonfixet with firebrick. 

As contact materia, the silioa was replaoed by 
fragments of unused firecl^ inrick, wUch U porous 
and contains i^on or other oxides which display 
marked catalytic actiTity -toward these reactions. 
Firebrick from the Leeds district containing 1*4% 
of ferric oxide was used. 

, ^nmugh the material at first displayed marked 
activity ^s was found, on repeating experiments 
at any cme temperature, to fall off rapidly. The 
results in Table IV. (Fig. 4) clearly show *hifl de* 
crease in activity. Other samples of firebrick 
from the same source gave almost identical 
rffiults. Further, the oxidation fell off at the 
same rate with mixtures of ammonia with either 
air or coal gas. 

The passage of dry air alone had a similar effect 
which cannot, therefore, be attributed to any re* 
actions involved in the actual oxidation of the 
ammonia. The cause of this decay of the catalyst 
remains unexplained. The results obtained when 
the firebrick had attained a stable condition are 





TXBtB V. 




SAta 








of 

% 

% 

% 

NH, 

Temp. 

% 


Temp. 

flow. 

NH, 

NH, 

of 

H.O 

Remarks. 

•c. 

Ut3<es 

enter* 

leav- 

oxi- 

aatu- 

In 



per 

log. 

ing. 

dtoed. ration, ffaaea. 



boor. 







450 

3fl5 

1820 

1-570 

31 

23" C. 

2 8 


MO 

3-60 

1659 

1*545 

6*8 

28" C. 

2-8 


S40 

3-71 

1805 

1*633 

9*5 

Dry 

nil 

_ 

MO 

3-00 

1*801 

1*370 

23*9 

23" C. 

2*8 

A smalt per- 

MO 

SS7 

1*753 

M81 

32-7 

Dry 

nil 

centage of 

740 

3-70 

1*732 

0*827 

52*3 

23" C. 

2*8 

NH, was oxi- 

740 

3-59 

1*613 

0*568 

M*9 

Dry 

nil 

dised to NO, 

786 

3*50 

1*802 

0*100 

94*5 

Dry 

nil 

osnaily about 







2*6% of tbo 
total NH, 









oxidised. 



Infloence of rate of flow. 



740 

4-90 

1*356 

0*682 

50*0 

I>ry 

oil 


740 

3-59 

1*613 

0*568 

M*9 

I^y 

nil 


740 

3-00 

1*976 

0*395 

30*0 

Drr 

nil 

— 


collected in Table V., and for the purposes of 
comparison have been plotted in Fig. 4, along 
with the figures obtained with fused silica. 

Dctiruction of ammonia tr» coal gat mixturet. 

The loss of ammonia in the presence of stabilised 
firebrick was similar to that observed in the 
presence of silica, and as before, the products 

Tabx^ VI, 



Hate of 

NH, 

*• 

% 

Sat. 


•/ 

/o 

% 

Temp. 

flow. 

NH, 

NH, 

temp. 

H^O 

o. 

o. 

•c. 

litres 

enter- 

leav- 

toss. 

•c. 

in 

enter- 

leav- 


per hr. 

ing. 

ing. 



gases. 

ing. 

ing. 

600 

3*87 

1*509 

1-508 

nil 

23 

2-8 

2 1 

0-1 

680 

4*35 

1*399 

1*360 

2*9 

23 

2-8 

0-85 

nil 

780 

4*41 

1-202 

1 098 

8-7 

26-5 

3-45 

0 98 

nil 

775 

3*63 

1*476 

1*353 

83 

26-5 

3 45 

2-1 

oil 

780 

3-62 

2-010 

1-810 

9-7 

Dry 

— 

2-3 

nil 


were practically free from oxygen after contact. 
Contact material in its originally more active 
condition caused a considerably greater decom- 
position. An increase in the percentage of oxygen 
from 1% to 2% had no appreciable effect on the 
rate of decomp<Mition of ammonia. Here again, 
at 600^ O. the oxygen is taken up by some con- 
stituent of the coal gas while the ammonia remains 
intact, as in the experiments of Table HI. There 
are, then, no grounds for ascribing any loss of 
ammonia in a coal gas under the conditions of 
these experiments to oxidation at all. If this is 
correct^ then Sommer’s conclusions are unsound, 
and experiments on mixtures of air and ammonia 
are irmevant to the phenomenon in coal dis- 
tillatimi. 


Influence of water vapour on ihe oxidation 
The experimental figures are given 


incif. 


those for the dry gases in the various tafuf 
which reference has already been made. ^ 

When mixtures of ammonia and air were 
in contact with silica (Table I.) the influence j 
moisture was negligible at the lower temperatn?'^ 
and a reduction of 2*5% only was observed in 
oxidation at 700° C. In coal gas (Table 
appreciable difference was observed in the exw 
ments made. 

In the presence of the firebrick already idp„ 
tinned, the oxidation in a mixture of anunoni 
and air was materially influenced by the presenrl 
of moisture, s.p., 2*B% of water vapour caused 
decrease in the {^rcentage oxidation from 647 
52*3% at 740° 0. (see Table V., Fig. 3). ^ 

In view of these results, the experiments wen 
extended to higher percentages of moisture 
VII.), but the difficulty of preventing condensatioa 
limits the saturation temperature (65° C. com- 
sponding to 25% H^O). The greater stability oj 
the ammonia observed in the presence of watei 
vapour may be attributed, generally speaking, to 
two factors, viz., the increased rate of with 
cons^uent shortened time of contact, and soioe 
specific action — chemical or physical — of the water 
vapour. 



Fia. 5. 


Curve A (Fig. 6) shows the influence on ^ 
degree of oxidation at 740° C. of the rate of fl 
alone in the dry mixture of ammonia A 

curve C the percentage oxidation is plotted 
rate of flow when the gas mixture contains 
vapour in proportion depending on the 
ture of saturation employed. The 
water vapour is also indicated. By. c 

curve A from curve C, we are left with 
which may be regarded as showing the sp 
effect due to the water vapour. 

This “ specific influence ” of ^en 

increased with the water content at fi^^t, ^ ^ 

12% was reached, the observed aae 

accounted for by the smaller time of con 
to increasing percentages of moisture. 

lliese results, then, confirm qualitati y, 
mer’s experiments at lower temperatures, 
no such powerful influence as recordea *57 
l^n observed, ^us, at 450° C. his loss of 
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foil froii 12% to iS3% with the addition 
2-3% of water raponr. 

Tabm VII. 


Temp. 

*C. 

lUteot 

flow. 

a 


% 

NH« 

Set. temp. 

% 

flowed ei] 
-t-weter 

Otres 
per hr. 

enters 

log. 

lesT- 

ing. 

oxi- 

dised. 

•0. 

H*0. 

i^pour 
per hr. 

740 

740 

740 

3*78 

1*618 

0*368 

64*8 

IH7 

oU 

8*72 

8*70 

1*732 

0*827 

62*8 

23 

2-8 

3*82 

3*76 

1*886 

1*348 

30*4 

60 

12*8 

4*28 

740 

3*70 

1*880 

1*470 

23*6 

66 

25*0 

4*83 


In mixtiir^ of coal gas and ammonia up to 
gOO*^ 0. the moisture appeared to have no appre- 
ciable effect, but the total amount of ammonia 
decomposed is small, and at higher temperatures 
the results might differ. 

From a general survey of the^ results, as re- 
gard mixtures of air and ammonia, we eee that a 
marked preservative effect of moisture only occurred 
in the presence of substances displaying a consider- 
able catalytic power. The activity of the catalyst 
is only partially impaired by the moisture, since 
the oxidation in presence of firebrick and 15% of 
moisture is oonsidwably greater than with silica in 
the absence of moisture. 

It is common knowledge that the presence of 
moisture is important in many reactions, hut its 
effect is usually accelerative and the inhibiting 
action observ^ here, and by Sommer, is difficult to 
explain. As just shown, it is greater than can be 
accounted for by mere dilution, and consequent 
increase in rate of flow. Moreover, the effect is 
more intense with the first additions of moisture, 
irhich have a small effect on the rate of flow. Nor 
can it be ascribed to an accumulation of the re- 
action product on the basis of the law of mass 
action, for the reaction, as indicated at the outset, 
is in no appreciable degree reversible. The 
observation that the influence of moisture was not 
marked when the relatively inert fused silica was 
used as contact material, suggests that in some 
way the catalyst is involved. most helpful 

conception has been obtained from Langmuir's 
theory of the unimolecular film at the catalyst 
surface. If we suppose that the oxidation occurs 
between ammonia and oxygen, po^ibly atomic, 
adhering to the contact mass, but not covering it 
entirely, we can see that the introduction of any 
other gas or vapour capable of sticking to the sur- 
face, and therefore restricting 'mutual access of 
oxygen and ammonia, will have a preservative effect 
the latter. Any gae or vapour preme to 
"to the catalyst would have the same effect 
which might be caused if the proportion present 
were only small,* The available catalyst area 
once tenanted by water molecules, the addition 
01 further water vapour would apparently have 
There is a difficulty, however, as it 
appear that the water vapour resulting 
® oxidation of ammonia in dried gases should 
aiw have this “ blanketing ** effect. 

It IS also necessary to reconcile the apparent im- 
portance of water vapour here with its unimport- 
in the commercial oxidation of ammonia. This 
however, possibly account for the apparent 
paradox just mentioned. In the experiments 
ronicled here, in dry mixtures of air and ammonia 
e proportion of ammonia was low (1 — 2%), and as 
wa+ partially oxidised, the proportion of 

in the product was also small, and 
vapour might make itself appreciably 
ifl oxi^tion 10 — 16% of ammonia 

completely oxidised, yielding a 
enou^f°+ proportion of water vapour large 
. ronder unimportant the presence or 
^ ^nce of water vapour in the air employed. 

effeefof n!2S*!if* Sb *9^*911), who dbooMod the poisoilng 
hmU quaatttfes olhjnbotea talidiMe, aoetrleae, etc. 


Conelusiont, 

The destruction of ammonia at low pairtial 
pressure and in atmospheres of air, of nitre^en 
containing 1 — 2% of oxygen, and of coal gaa con^ 
taming oxygen, at temperatures up to 800® C. both 
in presence of fused silica and unused fireclay brick, 
has been examined. 

The oxidation of ammonia in air and in contact 
with the fio'eclay brick under the conditions of the 
experiments u distinctly retarded by water vapour 
present even in small proportions. 

In coal gas containing oxygen, the destruction of 
ammonia is much less marked at corresponding 
temperatures than with air, and this destruction, 
owing to the preferential union of the oxygen with 
the hydrogen etc. present in the coal gas, is due 
not to oxidation, but to a process of dissociation. 
In these experiments no marked influence of water 
vapour was observed. 

It is doubtful whether direct oxidation of 
ammonia occurs to an appreciable extent during 
carbonisation even when oxygen is present. The 
known deleterious effect of air indrawn during 
carbonisation and gasification is then presumably 
due to the local overheating of the gas following 
upon the union of the oxygen with combustible con- 
stituents. The rise in temp>erature then facilitates 
dissociation. It remains to be proved tbat a preser- 
vative effect can be ascribed to the large volume of 
water vapour in coke oven gas, i.e., as distinct from 
that due to dilution and shortened time of contact 
of the ammonia. 

The experimental work on this subject is being 
amplified and will be the subject of a further 
communication. 


Discussion. 

Peo7. J. W. Cobb said that he had seen this work 
in progress and appreciated the way in which ex- 
perimental difficulties had been overcome. If air 
was drawn or forced into a gas-retort, coke^ven, 
or gas-producer (at the wrong point) it undoubtedly 
lowered the ammonia yield. Presumably from this 
work this loss was not due to direct oxidation of the 
ammonia, but resulted from local combustion of the 
gas and a dissociation of ammonia, intensified by 
rise of temperature and catalytic action along the 
solid surfaces of brick-work or coke. 

Mb. W. McD. Macket said that the introduction 
of steam or water vapour into the by-product coke 
oven had often been advocated, but the difficulty 
was that the steam would intervene between the 
walls of the oven and the mass of coal in course of 
coking and prevent the passage of heat from the 
flues to the coal. 

Mb. Auty said that the effect of water vapour 
was rather similar io the effect of charcoal on 
phosgene. If the charcoal used and the mixture of 
phosgene and air were dry, hydrochloric acid was 
produced, but if the charcoal contained 5% of 
moisture, the phosgene was absorbed without the 
formation of hydrcxrhloric acid. 

Mr. HonsMAN, replying to an inquiry as to the 
effect of carbonising in iron retorts on the yield of 
ammonia, said that the temperatures attained in 
such apparatus were much below those of current 
practice and in consequence no just comparison was 
possible. Referring to Mr. Mackey’s remarks on 
the effect of water vapour, he did not wish to imply 
that water vapour was without benefit to the yield 
of ammonia. On the oontrary, he believed that it 
did operate favourably, but thought caution desir- 
able when accounting for this effect. The conditions 
in practice were complex, and even under the 
simplified conditions of laboratory experiment the 
expected result was often not atteined. The re- 
actions of ammonia were very sensitive to catalysts 
and to temperature under the conditions of practice. 
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THE FBEPARAnON OF COD LIVER OIL AND { 
THE EFFECT OF THE PROCESSES ON THE 
VITAMIN VALUE OF THE OILS. 

BY J. 0. DBirKHOND, D.SC., F.I.O., AND fl. S. 21I.VA, | 
D.8C., PH.D., F-l.C. 

From the "Biochemical Lahtyraiorics, Institute of 

Physioloqy^ University CoUege^ London and the 

Biochemical Department, Lister institute, 

London. 

In the early summer of 1921 we epent severa! 
weeks in Norway visiting the chief centres of the 
cod liver oil industry, on behalf of the Medical 
Research Council, in order to study the cause of the 
variations in the medicinal value of this valuable 
oil. During the trip a considerable number of 
factories of one type and another were visited, and 
a large number of oil samples of known origin were 
collected and brought home for testing their vita* 
min content. We were accompanied throughout by 
Professors Hjort and Holst, of the University of 
Christiania, who were also interested in the problem 
under investigation and who gave us very great 
easistance in every way. 

Cod fisheries. 

The Norwegian cod fishing can be broadly divided 
into two seasons which are usually named the Lofo* 
tenor ^^Skrei ’’ fishing, and the Finmarken fishing, 
liie reason for this differentiation, which is a fairly 
sharp one, is anparent from a studv of the valuable 
memoirs publisned by Hjort and otner investigators 
on the life history of the cod (Vol. 20, Rapports, 
Conseil Permanent International pour TExplora* 
tion de la Her, Copenhagen, 1914). Their inveeti* 
gatioiu covering a number of years have shown that 
the spawning grounds of the cod in Norwegian 
waters are on the coastal banks at depths of 10 to 
40 fathoms, extending right up the coast as far 
north as Sbrd in the western part of Finmarken, 
but in particular on the famous Romsdal and Lofo- 
ten banks. 'Hie mature cod termed Skrei visit 
these banks in enormous numbers at the spawning 
season from January to April and are fish^ there 
during the Skrei ” fishery. The ova develop oyer 
the banks, and by June the small frv are drifting 
with the current northwards along the Norwegian 
coast so that by August and S^tember they are 
found in far northern waters. The Skrei*’ fish- 
ing, which has its chief centre at the Lofoten 
Islands, therefore coven the whole time during 
which the fish are on the spawning grounds 
(January to April or May) and the fish caught are 
almost solely mature cod; the other gadoids from 
which liver oils are prepared elsewhere — the 
haddock, G. aeglefinus^ and the coal fish or saithe, 
G. virens, etc. — have different spawning habite (see 
Meek, “ Migrations of Fish,” 1916, p. 212; also 
Howell, “Ocean Research and the Great Fisher- 
ies,** (iford, 1^1). It is probably for this reason 
chiefly that the ood liver oil produced at the Lofoten 
Island has acquired a high reputation, for the 
makers have been able to claim that it is prepared 
from cod livers only. 

The later fishing, the Finmarken season, some- 
times termed the “lodde** fishing (from “lodde** 
the local name for the caplin) lasts from May to as 
late as August and is quite different in character 
from tile ^Skrei ** ^bery. In the spring as the 
light becomes more intense there is a remarkable 
outburst of plant Hie in the sea (Moore, C?hem. 
Soc. Xnins., 1921, 149, 1565), which is followed 
by ui equally remarkable increase in the 
minute aaiznals; copepods, amphipods, larval dec^ 
pods, and molluBcs, which feed on the microscopic 


planta and which in timir turn form the food 
of large numbers of small fish and ouer mam 
snimab, aalpe. squids, and certain molluscs wh^k 
are the food or the cod. On the northern shores of 
Norway the appearance of these vast swarms of 
living organisms, sometimes se massed as to eivl 
the water a cloudy or muddy aspect, usually occart 
just before great shoals of a email fish called the 
capelan or caplin (Mallotus viUosus) migrate In 
from the more notherly waters to spawn on the Fio. 
mark coast, after which they proceed in a general 
direction eastwards along the coasts of Finmarken 
and Murmansk as far as the White Sea, eventually 
turning northwards in the Barents Sea. their 
appearance at the coast is a signal to the fishermen 
that the cod will soon appear, for they form an 
attraction for enormous numbers of larger figh 
chiefly cod, haddock, coal-fish, and pollock, which 
pursue and devour them in great quantity. These 
shoals of cod and other fish are, however, not all of 
one origin, as Hjort has shown (1914, loc. cit.), to 
some large extent they are the immature cod of 
various ages and size which have followed the caplin 
from Arctic waters but these are joined by large 
numbers of spent “ Skrei ** which have spawned on 
the more southerly banks and which, sinco they 
fe^ little during spawning, have proceeded up the 
coast to intercept the caplin migration and fatten 
up.** The Finmarken fishing usually moves along 
t^ coast in an easterly direction as the caplin move 
along and the fish caught are chiefly mixed pjadoids. 
One consequence of this is that mixed cod liver oils 
are frequently and indeed somewhat generally pre- 
pared this littoral. The composition of thcee 
mixed oils is very variable but it would appear that 
those prepared in the early part of the season 
(June) in western Finmarken are mixed oiU from 
cod, haddock, and ooal-fish but with a strong pre- 
ponderance of cod. Later in the season on the 
eastern grounds the proportion of haddock may 
become very high. 


Manufacture of cod Jiver oil* 

The general methods employed in the preparation 
of cod liver oil are well known (Moller, “ Cod pver 
Oil and Chemistry,” London, 1895; Lewkowitsch, 
Vol, II., 5th edn., London, etc.). 

Bolting process. There are few places in Norway 
where oil is still prepared to any appreciable extent 
from tbo fresh livers by the old rotting process, 
which was the general method of preparation prior 
to the introduction of the steaming methods in boS 
by Moller (Mbller, “ Od Liver Oil and Chem- 
istry ”). Occasionally in the very small fishing ham- 
lets where the supply of livers is not worth 
introduction of mo^rn methods this process may w 
seen in operation. The livers are thrown into large 
wooden vats as they are collected from time to timo 
and allowed to rot for long periods, the oil rising to 
the surface as the liver tissue slowly disintegrates. 
In some cases the vats may remain for as 
2-^ years before sufficient oil has been 
or an opportunity to sell the oil arises. 
yielded oy this process is usually a clear go we - 
brown coloured product, the depth of f 

to a large extent dependent on the length ot 
the contents of the vat have been standing. » 
tends to poeeess a rather objectionable “ i 

to the presence of traces of products P^., .g 
tion. As far as we could ascertain “ .gj 

seldom if ever sold or refined for noedicmal P 
but are U8^ for cattle oils, tanning, and t 
uses of ordinary cod oils. We were especia y 
eeted to find survivals of this proc^ ia 

appears to be a general impression pre 

• In the deKrlpMoM at tin ptoMMW we •“!» 
wUch B>ay be ngaided at eooiUeBUal and haw pw” 
broad ontUnes whi^ an lenaralljr known. 





yoL XIX, Kfc IBJ DBUKKOIID AHD ZILVA.-4MUBPABATION OF OOD Umt COE. 


medical circles that the results of the therapeutic 
„so of BKiderii Uwsr oils are less striking than those 
(nnnerly obtained when the dark and ‘^black ” oils 
-ere used, for it must be remembered that cod lirer 
oil achieved its reputation when no other than the 
products of the rotting [irocesa were available and 
that for some time the introduction of the white 
“steamed” oil was regarded with disfavour both 
by merchants and users. 

It was impossible for us to ascertain the extent 
of destruction of the vitamin A during the prepara- 
tion of a rotted oil, for the only samples we were able 
to obtain were many months old and represented a 
niiscellaneous collection of livers throughout that 
period. The samples we tested for vitamin-A value 
showed that they were valuable sources of that 
factor, although there could be little doubt that 
long standing of the oil with a considerable surface 
exposed to air and ii^t must have reduced the 
amount of vitamin. The rotted oils will be dis- 
cussed in dealing with oils produced from rotted 
“ Graxe.” 

“Steaming” procestes. The introduction of a 
steaming process about 1850 revolutionised the cod 
liver oil industry, and to-day there are few factories 
which do not employ one or other modifications of 
this method. , 

Broadly these may be classified into those methods 
in which the oils are melted out in steam-jacketed 
pans and those in which the liver tissue is broken 
up by direct steam. Generally speaking there are 
more of the former type of plant in the Imfoten 
Island area, and it is sometimes spoken of as the 
Lofoten process. The direct steaming is on the 
other hand more frequently employed along the 
Finmarken coast. The two prooeeses are widely 
used, and almost every village has one or more 
“ Tranfabrik.” 


Steam-jacketed pan process or '‘Lofoten pro- 
ms.” The fish, which are absolutely fresh and in 
fact usually alive when brought to shore, are gutted 
on the quay and the sound livers after stripping the 
gall bladders are placed in barrels. All discoloured 
or spotted livers are discarded. At the larger 
centres the guts and entrails are used for manufao- 
cf fish guano, but where there is no facility for 
this they are thrown overboard. In the Lofoten 
Islands since the fish are then in spawn the roes 
are often collected and ealtod. The barrels of livers 
are taken to the factory and tipped into the 
jacketed vats, which are heated by low-pressure 
steam. When in the opinion of the operator the oil 
has separated satisfactorily the protein matter is re- 
by pawing the liquid through a sieve ladle 
Whilst the od is kept warm and allowed to stand and 
separate Tie product, which is a clear white oil, 
nsiitutes the first fraction and on cooling it tenda 
w deposit crystals of “etearine.” The residue is 
hfnl" boated and yields a second fraction of 
gh-grade oil of slightly inferior tswte, but this 
the first. The hot 
nnmiLt allowed to drain through a 

tinno/i*^ of clott filtering bags hung up over a 
which collects the oil as it drops 
of n " posetran,” is usually 

nonncoa*** ^Ik>w rolour and possesses a more pro- 
droDs with owing probab^ to contact of the 
bbey Tfall from the bags. This oil 
bnt fflixed with the other two fractions, 

w indnrtrS?®™**^ directly for cattle oil 

hacs is residue from the filtering 

three metl^^ treated by one of 

hettles*anH bbe steam 

which vieltk^’^^'^'in® through a hand press 

technical ^avk yellow oil mainly useef for 

“t tssatinu th^<f*' V^yantage of this method 
““iUMe fo®r » ‘bat it leaves a residue 

drying into a commercial liver meal for 


rnere is now an increasing demand as a cattle 
<2^; method consists of heating the 

?“ open fire in pans with stirring, 
until all the water is driven off with the fonnatiim 
of a dark brown oil termed “ brandttran.” 

More frequently however, the graxe is thrown 
yH "yb® fu factory and allowed to rot for 

months vnth the formation of a deep golden- 
brown oil which is skimmed from the top whmi 
enough has accumulated ^ 

SoS^Maiir" " 

The direct steam process. The general arrange- 
™nt of this plant, which is usually of the simplest 
type, IS shown in the accompanying figure. The 



handling of the fish is similar to that already de- 
scribed and the selected livers are thrown into tho 
conical vat, A, until it is about three parte full, A 
simple lid hinged at its diameter and perforated 
to permit the steam pipe, C, to enter tiie vat, is 
then fastened down on the vat by ipAans of clamps 
at the sides. Steam is then blown into the livers 
until they are in the opinion of the operator 
cooked. The steam is turned off, the lid is 
oj^ned, and the oontente are allowed to stand, after 
which the deep layer of oil at the top is ladled off 
and poured through an unbleached linen filter to 
remove protein matter, into the tank, B. The 
protein remaining on the filter is thrown back into 
crude oil in B is allowed to settle to 
allow the small amount of moisture and tracesof pro- 
tein to settle out, after which it is run into storage 
tanks, D. The liver pulp remaining behind in tne 
yat is generally run off by means of the outlet, E, 
into rotting vats, F, outside the factory and tihere 
allowed to yield after some months the usual type 
of golden brown oil often termed surtran.” Some- 
times in the better factories the pulp is subjected 
to pressure to yield the second grade of oil and the 
residue is dried for liver meal. 

Other methods. In addition to the very many 
factories where these widely-employ^ methods are 
used there exist some in which tne processes are 
highly elaborated and scientifically controlled and 
in which oils are carefully prepared under con- 
ditions (use of vacuum, atmosphere of carbon di- 
oxide etc.) which protect against oxidation (cf. 
Harrison, Wild, and Kobb, E.P. 25,683 of 1907: 
Heyerdahl, E.P. 137,514 of 1919). 

Present trend of the. manufacture of cod liver oU, 
The production of high-grade marketable medi- 
cinal oils as free as far as possible from pi gme nt 
and unpalatable constituents is the general aim of 
the manufacturers, but there ie at present in 
certain cases a revival of the interest in the actual 
medicinal or therapeutic qualities of Uie oils. 

The lack of knowledge as to what constituents of 
cod liver oil actually are responsible for its 
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peatic Tala 6 k re 6 ect«d in the opinions of ihe mnna- 
factnrers, of wh<^ many aoo^t what is perhsps the 
most general yiew. apart from modern yitamin 
theories, namely, that the hi^ digestibility and 
absorbability of the cod liver oil together with t^ 
peculiar nature of the highly unsaturated fatty acid 
whidh it contains are the chief factors concerned. 
Accordingly it is found that one of the chief aims of 
the more progressive of these people is to protect 
their oil from oxidative changes, and their efforts in 
this direction may range from the simplest precan* 
tions up to the elaborate use of atmospheres of 
carbon dioxide and vacanm vessels referred to above. 

It is is also consider^ by the practical people that 
c<mtact with air or oxidative change generally tends 
to impart an undesirable flavour and render the oil 
unpalatable. 

Refi,ning, 

(1) Crude oiU, As remarked above there is a 
somewhat general impression prevalent especially in 
medical circles that the dark brown cod liver oils are, 
or were at one time, more effective as therapeutic i 
agents than tbeclear water-white oils, and one of the 
chief problems with which we were faced was to dis- 
cover the actual truth on this matter. It is also a 
popular belief in many quarters that the ** brown 
oils represent the crude cod liver oil, the ** real 
thing,** and that the white oils offered for sale by 
the retailers are highly refined products obtained 
from the crude oils b^ processes analogous to those 
employed in the refining of a ve^table oil. Indeed 
it is not infrequent to hear it stated that the 

white** oils have lost much their medicinal 
value during the refining to which they have been 
subjected. 

After personal examination of many factories and 
careful interrogation of many sources of informa- 
tion we came to the conclusion that very small and 
quite negligible quantities of crude ** brown ** oils 
are refined to pr^uce medicinal oils. Several pro- 
cesses for this refining have at one time or another 
been put forward in patents, but as far as we are 
aware none has prov^ of any commercial value on 
a large scale. The removal of free acid by the usual 
method would scarcely be likely to reduce the 
vitamin value of ^e oil, but all bleachiug processes 
for reducing pigmentation which are based on 
oxidative changes, ozone, chlorine, sunlight, and 
aeration would be harmful. Such processes were 
alM condemned years ago by Moller (op. cit.) on 
the grounds that they spoilt the flavour and palat- 
ability of the oils. 

(2) Medicinal oils. The medicinal oils prepared in 
Lofoten, Finmarken, and other zones are usually 
bou^t in bulk and brought south to the larger 
town such as j^rgen for the final refining prtwesses. 
This refining essentially oonsiaU of freezing to 
effect removal of stearine, and in some cases the 
removal of a certain amount of pimient by miung 
with an adsorbent and passing through a filter- 
prees. The refining is practically always done the 
same year that the oil naa been prepared and oils 
with a tendency to a high acid value are seldom if 
ever totted by the better class refineries. 

Tlie crystallisation of ** stearine ** is usually 
carried out in tanks at low temperature ( 0 ® to — 10 ® 
O.) and the oil is then passed through filter-presses, 
to yield the first-grade oil, which is run off into 
storage tanks from which are filled the metal-Uned 
harrow in which it goes to market. The residue 
from the filter presses may or may not be ex{y;essed 
under pressure to yield a second-grade medicinal 
which is usually handled separately. The stear- 
ine is sold largely for technical use and variw in its 
content of oil a great deal with the different 
factcties. 


The highest grades of oil find the best market in 
En^and, whereas the lower grades not only sell 
in ^rthauy and France but actually appear to U 
preferred there, especially in the former counts 
where a marked yellow c<dour is favoured. ^ 
Influence of proeesset on eiiamm value of liver oUt 

The difficulty of investigating satisfactorily tU 
problem was considerable because of the variation 
in the vitamin value of the liver oils which occur 
naturally. As we have shown (Bioefaom. J.. 1922 
IS), the food of the cod is responsible for the pre! 
sence of vitamin A in the liver oils, its ultimate 
origin being the unicellular marine plants, diatoms 
etc. (Jaroenon, Drummoud, and Coward, Biocliem' 
J., 1922, 16, in the press). 

6 ome variations in the vitamin value of liver oik 
may be traced to differences in the food supply, hat 
also we are considering the view that to some estent 
the variations are associated with definite physio, 
logical changes in the tissues of the fish at the 
different seasons. We hope before long to be able 
to publish more fully our views on this important 
question. In view of this difficulty we have only 
been able to study the effect of the processes with 
accuracy when it has been possible to obtain samples 
of the same preparation before and after they hare 
been treated. 


We have tbrongbout employ^ the technique des- 
cribed by Zilva and Miura (Bioebem. J.. 1921, 15, 
654) for the quantitative estimation of the vitamin 
A in oils. This method is capable of yielding re^ulU 
of considerable accuracy in the hands of skilled 
workers, and during the whole course of this work 
the results obtained independently^ in our in 
laboratories on the same sample of oils have shown 
remarkably close agreement. 

(a) “ Rotted ** oils. It was of course impossible 
to estimate the extent of destruction of vitamin A 
which had occurred during the preparation of the 
samples of these oils which we investigated, for we 
had no means of judging what was the potency of 
the oil in the original fresh livers. The alternatm 
was to compare the value of these “rotted” oil* 
with average oils prepared by tbe “ steaming” pro* 
cess in the same locality. The results are given 
below; the dosage is that which just gives 
growth in a test animal (rat) of approximately 100 
grams weight. 


Sample. 

Origin. 1 

! 

Locality. 

E« raw oil 

Betting of *• graxe ” after 
Bteaming out lat (raetton. 

FinmarkcD 

Be fortrao 

Do. Do. 

Do. 

H.a 

Do. 

Do. Do. 

Do. 

N. 

Do. 

Rotting of graxe.” 

Do. 

L, rotted 

Betting of fieab livers. 

Lofoten 


Groffth 

inoig- 


b 

2-3 


These ralnea are all well within the limits "’s ^ , 
found for oils prepared in these localities ty 
steaming process, so that although the 
air and sunlight mnst to some 
vitamin A in the rotted oila the amount of iM 
tion is not as serious as we had expMted M 
(6) “ Steamed ” oils. From a consideration or 
steaming processes as we aaw them in N ^ ^ 
formed the opinion that very httle of 

vitamin A w^uld take pj^e in the 
the oils from the livers. This opinion wa 

by the results of our experimental teats, 

prepar^ with the greatest <»r« m the (.jjoeo 
m an atmosphere of carbon dioxide not 

prepared commercially by similar met 
appreciably superior to oils ,i j „f(,teii ” 

tiTO and fromVimilar liven by the hotow", 
ateam-jseketed pan method. 
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OiigiB. 


GiowUi 


locality. 

dosage 
to mg. 

— 





StMin-^pand olL Kay, 1921 
' Sfcewii'pnpand oil, 2iid Irao* 

1 Uoii.«b7, 1921. 

liOioten 

29 

u 

1 

Approx. 

20 

15-20 


' on T»eD«nd bi CO« In labota* 



tory. May. 1921. 

Gomiaerdal pfepared la 


IS 


COto 1921 Maaoo. 

Do. Bo. 



u 

" 

IS 


one station in the Finmarken area, there 
rere two factories in close proximitj one of 
Fhich employed the steam-jacketed pans and the 
direct steam. Arrangements were made, 
herefore, for batches of oil to be made at the 
ame time from similar batches of fish (mainly cod, 
lut also coal-fish and haddock) by the two processes, 
fhe results of the tests on these oils was as follows: 


gsmple. 

j OrIgliL 1 

1 ! 

1 1 

1 locality. 

Growth 
dosage 
in mg. 

K. 

Direct stcaiB, June, 1921, on* ] 
filtered. 

yitunarkeo 

S 

Ki 

Ditto, filtered. 


5 

I. 

Jacketed'pan, Joae, 1921, on* | 

M 

S-4 


Ditto, stared. 

•• 

3-i 


These figures appear to indicate that the steam- 
acketed pan may be slightly the better method for 
)reserving the yitamin, although it is questionable 
phether the differences are outside the range of 
ixperimental error. 

(c) “Poistraft,*’ As described abore, the second 
faction of the oils prepared by the Lofoten process 
a termed “ posetran.” The preparation of this 
faction, although it inrolres slow passage of the oil 
Irop by drop from the bags, does not appear to 
;ause appreciable loss of vitamin. Several samples 
if posetran had approximately the same growth- 
)romoting power as that of the first fractions. 


Sample. 

Origin. 

1 \ 

, Growth 
Locality. dosage 

in mg. 


Lofoten process 

Kjelsvik 3-4 


Fosetnui of K** 

(Finmarken) 

1“ 

Haddock oil, Lofoten process 

.. i 10 

A|4 

t'osetran of K,, 

.. 1 10 

t 


(d)^ Refined oils. The influence of freezing out 
1 ” on the vitamin value would appear 

negligible from our studies of the 
» ta-promoting potency of oils before and after 
Bh?? to tnat process. This is more or less 

'e« ®*P®cted from the nature of the pro- 

Lf/U ^^^./^llowing ex^riments refer to a typical 
wtoten oil refined at Bergen; 


Sample. 


B2 


Origla. 


Qroirth 
do««g« In mg. 


B^Ort My ttMtaMlit 
Alter freesla^. . 

Don-Ckneilag * 


IS-SO 

IS-SO 

is-eo 


refiners of cod liver oil 

ratter aonw. “^^W'lne ** to different extents, 
some press the « atearine ” until a 


or 

com- 


par.tijely hard .prodnct u produced whilat other* 
send it on to the market in a semj-Kqnid form. Wo 
have tested general samples of cod liver oil “stear- 
ine and find that it may be a valnable sonroe of 
Mtamin A. A ^ily dose of 01 g. will usually mvo 
better growth than an equal amount of an average 
sample of dairy butter, so that the present practice 
ot using the stearine for technical uses would 
appear to bo wasteful. From a scientific standpoint 
It IS difficult to understand why the removal of the 
stearine is insisted on by many authorities. 
Professor E. Melkinby has i.niormed us that some 
two y^rs ago he obwrved the high value of cod 
liver oil stearine ” in the prevention and cure of 
experimental rickets in dogs. This result has not 
been published but is confirmed by our results. 


Conclusion. 

From our exhaustive investigations of the effect 
of the modern processes of the preparation of cod 
liver oil on its vitamin value we have formed the 
opinion that the ** steaming methods yield oils 
of as high, if not actually higher potency than were 
yielded by the old and almost extinct rotting ** 
process. 

Further, the modern methods of refining, if we 
exclude, as we justly may, the almost negligible 
amount of bleaching of dark oils which occurs, 
scarcely affect the vitamin value at all. 

^ the light of these observations it is obvious 
either that the popular belief that the “ dark ** oils 
are more valuable as medicinal products than the 
modern ** white ” oils is erroneous or that such 
belief arose at a time when some actual difference 
.To this we will return in a later paper. 

There is no doubt that fairly wide variations in 
the vitamin content of liver oils do occur, and w© 
believe that these variations are a reflection of 
changes in the diet or the physiological state of the 
fish at different seasons. Our information is as yet 
insufficient for us to advance our views on this 
matter, but we hope before long to present evidence 
which will throw considerable light on these 
changes. 

The trend of modern methods of liver oil prepara- 
tion is all in the direction of the exclusion of 
oxidative changes, chiefly on the grounds of im- 
proving flavour and palatability. Fortunately, 
these aims are just those which will tend to improve 
the vitamin value of the oil, although even now very 
little loss app^rs to take place, as far as the 
methods of testing at our disposal can detect. The 
introduction of any methods for bleaching or re- 
fining liver oils intended for medicinal use which 
involve oxidative changes are strongly to be depre- 
cated. On the other hand, from a purely scientific 
standpoint there appear to be no adequate reasons 
why cod liver oils should not be mixed with oils from 
other fish livers. Indeed, we have found the oil 
from the coal fish {Gadus virens) to be nsually 
markedly richer in vitamin A than the average 
sample© of cod liver oil (Zilva and Drummond, 
Lancet, 1921, 2, 753; also Lancet, 1922). Further, 
from the same standpoint it would appear unneces- 
sary to remove the “stearine” as is now done in 
the better quality oils. If, however, there are 
technical or other considerations which make the 
removal advisable, it seems a pity that so valuable 
a source of the vitamin should be used for technical 
and non-dictetic use. 

In conclusion we w'ish to express our deep appre- 
ciation of the great hospitality and kindness 
extended to us throughout our visit to the Nor- 
wegian fishing grounds. In particular we would 
like to thank Prof. J. Hjort, F.R.S., and Prof. Axel 
Holst for valuable information concerning the life 
history of the cod, and Mr. Fredricksen and Mr. T. 
Lexow, of Melbd. Vesteraalen, Consul Robertson of 
Hammerfest, and Mr. Bruhn of Kjelvik, Magerb, 
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for the untiring assistance they so readily gave na 
in studying the technical side or the problem. 

We also desire to thank the Medical Research 
fTonncil for a financial grant which enabled this 
▼isit to be made and covered the cost of the later 
experimental work. 


THE DETERMINATION OF SMALL QUAN- 
TITIES OF SILICA IN THORIUM NITRATE. 

BY H. V. HODGSON. 

It has long been known that if the ash content 
^consisting of silica and silicate of iron) of the 
fabric used for the manufacture of incandescence 
gas mantles exceeds about 0*02%, the finished 
mantles are unduly brittle. It does not, however, 
appear to be generally known that a still lower 
percentage of silica in the thorium nitrate pro- 
duces a similar effect, which is particularly 
noticeable and undesirable in those mantles where 
considerable flexibility is r^uired. 

The absence of any mention of this in the litera- 
ture on gas mantle manufacture and the rare 
earths, and the fact that on both theoretical and 
practical grounds silica should not be present — 
especially in a soluble form — are doubtless the 
reasons why silica is not included in the list of 
possible impurities in technical thorium nitrate, 
and why^ therefore, no method appears to have 
been devised for its detection and determination. 
It is rather remarkable that heating tbe nitrate 
to 150*^ C. does not render the silica insoluble, 
but conversion to the chloride — a somewhat tedious 
process — does so, and at a considerably lower 
temperature. 

The brittleness of the mantles made from some 
thorium nitrate, which the author tested recently, 
was found to be due to the presence in the Utter 
of silica, and tbe following method was devised 
and successfully used for its determination. 

Fifty , grams of thorium nitrate is dissolved in 
150 c.c. of distilled water, and precipitated by the 


addition of 80 g. of pure oxalic acid 
in about 150 c.c. of hot distilled water 
preeipitated thorium oxalate la well shaken 
stirrM and allowed to stand for several hours ^ 
ferably overnight. It is then filtered 
well washed with hot distilled water. The filtr ^ 
is evaporated to dryness, the excess of oxalic a!!! 
sublimed, and the residue heated nearly to d n 
redness. When cool, 4 or 6 c.c. of pure hvd 
chloric acid is added and about the same amou^ 
of distilled water, and the whole boiled till ^ii 
that is soluble has dissolved. It is then 
with hot distilled water, filtered, and washJi 
The filter paper and contents are ignited and 
weighed in a platinum crucible. The residi 


should be white or only faintly tinged with^° 
trace of iron from the filter paper. It is treaW 
with about 2 c.c. of pure hydrofluoric acid so^ 
tion and a drop or two of sulphuric acid, eTano/ 
ated to dryness, ignited, and the crucible again 
weighed, the loss representing silica. 


To test the accuracy of the method, 50 g. of 
thorium nitrate free from silica was dissolved in 
distilled water, and to the solution was added 
10 mg. of silica as a dilute solution of sodium 
ailicate, so that no precipitation occurred, Tia 
whole was well stirred, evaporated to dryness on 
a water-bath, and when cool, the nitrate was dis- 
solved and the silica determined by the foregoing 
method. The whole of it was recovered. The test 
was repeated, but with the difference that tie 
nitrate was finally heated between 150® and 155’ 
C. for 20 minutes. Again the whole of tbe silica 
was recovered. 


In order to determine whether any silica was 
obtained from the oxalic acid or the vessels used, 
30 g. of the acid was dissolved in distilled water, 
a few c.c. of pure nitric acid added, tbe whole 
evaporated to dryness, and the oxalic acid suV 
limed. Tbe very slight residue left was ties 
treated as above. This test was made several times, 
but the largest amount of silica obtained did noi 
exceed 1 mg. 
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nitkio aoid absorption towers, 

by J. a. hall, a. JAQVE8, AKB M. 8. tBSLIB. 

The construction of tow«ra for the absorption 
^ rsion into nitric acid of useful concentration, 
? nitrous fumea from nitric acid stills, or from 
5ant for the denitration of waste acids obtained 
ithe 


Hewed 

problem 


manufacture of explosivesj has been generally 


the past aa primarily an engineering 
nrooieu*. regard has been paid to 

••hemical factors such as the nature, concentration, 
nd speed of the gases entering the towers. 
Although repeated trial may sometimes have pro- 
duced designs highly efficient in the case of one 
rticular set of conditions, these offered very little 
^de as to the changes to be introduced when the 
Conditions differed to any considerable extent. 

It was suggested by one of us that by a careful 
study of the rate of reaction of the gases in any 
eiven set of aWrbing towers, and of the influence 
upon it of the velocity and compoaition of the gases 
the rate of flow and concentration of the 
absorbing liquid, it might he Mssihle to formulate 
a mathematical scheme by which the best conditions 
for the efficient treatment of any nitrons fumes 
whatsoever might be calculated. This was accom- 
plished as the result of experimental work carried 
out in 1916 at H.M. Factory, Litherland, a formula 
being arrived at which reproduces the experimental 
results over a wide ran^ of conditions. Certain 
assumptions were made in order to arrive at the 
formula, but it is not claimed that the experimental 
work proves the truth of these. The formula is 
merely put forward as an empirical guide for the 
isign of absorption towers. 

Since the work was carried out a paper on the 
ibject by J. R. Partington and L. H. Parker (J,, 
d9, 75 t) has appeared. These authors have 
ilculated absorption coefficients for different con- 
nitrations of nitric acid in the absorbing liquid 
ad of nitrogen peroxide in the gas on the assump- 
on that, in genera], sufficient empty spac^ are 
rorided for oxidation. This treatment, whilst no 
oubt satisfactory for the average case of fumes 
rom a nitric acid plant, does not give any idea of 
lie best distribution of packed and unpac^d space 
nd of the optimum ratio between them — matters 
^hich become important in the case of very dilute 
;ases or gases containing a low proportion of 
xygen. As our work covers these points it was 
bought worth while to record it. 
it was assumed that the whole reaction in the 
owera might be divided, for the purpose of the 
nvestigation, into two processes, one an absorption 
Process the net result of which, whatever its 
uechanism, may be ^pressed by the equation 
SNO, +H,0 + NO 

S^rdick and Freed, J. Amc.r. Chera. Soc., 1921, 
ole), and the other an oxidation process whereby 
nitrogen peroxide is produced ready for 
lUTther absorption, namely, 

2NO+0,=2NO,. X 

i takes place in the towers therifc^lves, 

or Tin • plac^ packing, such as pieces of (marU 
oarthenware rings, or anything el^ by 
bft Tnoi a or nitric acid trickling over nmy 

wcraa ^ large surface to the currdut 

oxidation can occur in the connectiiig 
^ towers or in tl^se parts of 

unnacked. 

»acii A? +1? followed was to establish an equation for 
rsaetin™ 5? processes in terms of quantities of 
S maieriatt, 'relomty of gas, speed of flow of 


water, space traversed, and so on. and then from 
these two to develop a third which should express 
the relationship between the volumes of the ab^rp* 
tion and oxidation spaces required for the most 
efficient absorption. 

Absorption equation . — It is perhaps necessary 
to say something further in justification of the 
equation 

3N0,+H>0=2HN0.+N0. 

It is probable that nitrous acid is one of the first 
products of the reaction 

2N0,+H,0=HN0,-f-HN0,. 

Some work carried out by Ray, Dey, and Ghosh (J. 
Chem. Soc., 1917, 111, 413, seems to indicate that 
the decomposition of nitrous acid according to the 
equation 

3H N 0, -HNO, +2NO 

is rather slow. On the other hand, Knox and Reid 
(J., 1919, 105 t) have shown that the rate of de- 
composition varies very greatly with conditions, 
and that agitation and exposure of a large surface 
of solution to ail as in the case of absorbing towers, 
or even to an inert gas, greatly increases the rate 
of decomposition. The conclusion that the de- 
composition in the towers is very rapid is borne out 
by the fact that, under normal conditions, when the 
concentration of nitric acid issuing from the several 
towers may be anything up to the concentra- 
tion of nitrons acid never exceeds 6‘4 — 0*5%. The 
rate of absorption may therefore be measured by 
the rate of production of nitric acid. 

It WAS assumed that, within the range of the ex- 
periments to be dcscrioed, absorption depended on 
the partial pressure of the gas reckon^ as NO, 
molecules. No account was taken of association to 
N ,04 molecules. This seemed to be justified both by 
later experimental results and also by the following 
consideration. Suppose that, instead of 2nNO, we 
have nNjO*, then the rate at which molecules are 
absorbed by water in the first case will be twice the 
rate in the second, but in the second case each 
molecule contains twice as much nitrogen peroxide 
as in the first, so that the net result will be the 
same. 

It was necessary to determine experimentally bow 
the rate of reaction depended upon the flow of 
liquid. For this and later experiments a set of 
eight towers connected in series with the fume main 
from nitric acid stiUs was employed. Each to^r 
consisted of four plain sections of earthenware pipe 
tw'o feet six inches in diameter and about two feet 
six inches long, and sections at the top and bottom 
having junctions for the connecting pipes nine 
inches in diameter. A perforated tray was placed 
at the base of each section, and each plain section 
was packed two-thirds full or three-inch pumice. The 
gas was sucked from the nitric acid plant through 
a stoneware fan before being introduced into 
the towers, and a second fan was placed in aeries 
after the fourth tower, the towers being numbered 
from 1 to 8 in the direction of flow of the gas. 
Water was introduced at the top of number 8 tower, 
the absorption being carried out on the counter- 
current principle, and the outflow from each tower 
was led into a movable tipping box with two outlets 
through which it could be delivered to either of two 
Pohle elevators. One of these raised the acid to the 
top of the same tower, and the other to the top of 
the following bower. 

It may reasonably be supposed that the gasM 
from nitric acid stills produ<^ by the decomposi- 
tion of sodium nitrate or of nitric acid consist 
almost entirely of nitrogen peroxide together with 
sufficient oxygen to reoxidise it to nitric acid. Air 
is drawn in through leakages in the pipework,^ and 
in our experiments the fumes formed 20 — 30% of 
the gases passing into the towers. 

In the preliminary exneriments to ascertain the 
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effect of variation in irhe rate of flow of absorbing 
liquid no liquid was passed through towers 1; — 4, 
so that these acted as a condensing space for nitric 
acid vapour. Very little acid condensed in No. 1 
tower, and none in t^ succeeding ones. A separate 
flow of water was arranged through each of the 
towers 5, 6, 7, and 8, and the gases were passed 
through these successively. A special constant>head 
apparatus was arranged so as to ensure a constant 
flow of water into each tower. The strength of- the 
issuing acid was determined in each case by measur- 
ing its specific gravity. 

From the speed of flow of water and the sirengw 
of the acid, the quantity of actual nitrio acid 
formed per minute was calculated. This became 
successively smaller aa the gas passed along the 
towers, the flow of water heiM approximately ^e 
same in all the four towers. The effect of altering 
the speed of flow was studied in succeeding experi- 
ments. 

If a be the partial pressure of nitrogen peroxide 
in the gas, ana f the average flow of water in litres 
per square foot of cross-section per minute, we 
assume that the speed of production of nitric acid 
per tower may he expressed by the equation- — 
-da/di=*ka*/y 

The value of x was assumed to be 1. Integrating 
between 0 and t we have 

log* Oo - logeOt — k/r< 

where oo and at are the partial pressures^ of 
nitrogen peroxide in the gases entering and leaving 
the towers respectively. For a constant rate of 
flow of gas t is constant. Thus the value of y can 
be calculated from two pairs of values of Co, at* aad 
/. The values of v were calculated for the first 
tower only, in order to eliminate the error clue to 
neglect of the effect of oxidation of nitric oxide. It 
will be proved later that this is negligible under 
these conditions. 

The nitric acid output for the remaining towers 
was determined in order to ascertain the total 
amouiit of gaa absorbed, and also to afford a basis 
for the necessary extrapolation by means of which 


the value of », the quantity of gas escaping 
estimated. This ex^apolation was carried out W 
plotting strength of issuing acid againet the ouni 
W of the tower. The quantity a was added to tlij 
total quantity of gas aJbeorbed in order to obtain 
Oo! Oo, ot, a were all rapreased in kilograu, 

of nitrio acid formed per minute. The results are 
contained in Table I, and indicate that, within tbe 
limits of the experiments, the rate of ahsorptiou of 
nitrogen peroxide is very nearly proportional to 
the square root of the rate of inflow of water. 

The towers were next put into a<^ual use, and for 
the purpose of the following exporimenta the liqujij 
was caused to pses through each tower in succeseion 
that is, from No. 8 to No. 1, without circulation 
When the system had reached a steady state the 
strength of the acid issuing from_ each tower wag 
determined by measuring its density. In most ej. 
periments the steady state was maintained foe 
three hours. The quantity of nitrous acid in the 
liquid was very small when the sp. gr. was l«gj 
than 1’4. 

Considerable quantities of chlorine or nitrossl 
chloride were evolved. Tbe question of the distri- 
bution of chlorine in the towers will be discussed 
later. In the absorbing liquid it appeared to he 
present mainly as hydroeblorio acid, in variable 
quantity, A typical example of its distribution 
18 given in Table V. The chlorine was not all pre- 
sent as hydroeblorio acid, and on account of thii 
fact and the variability of the chlorine content 
during each experiment, it was considered that a 
certain error iu the strengtha of the acid issuinf; 
from the last three towers must be accepted. Ihii 
affects the distribution of output from the towen, 
but not the total output. As an approximation, the 
ep. gr. of the liquid was corrected in each case h; 
subtracting from it an amount equal to d-\, where 
d represents the sp. gr. of an average equivalent 
aqueous solution of hydrochloric acid. Control ei- 
periments showed that, so far as the hydrocblorit 
acid content was concerned, this mstbod of talciila- 
tion is satisfactory, the following reaulte bcinj 
obtained : — 


Table I. 


1 


Flow o! water ! 

HNO, fonnefl 1 


BKperimeak 

i 

Iow«r. 

In litres per i 
aq. ft. per mlxi. 

in i 

kg. per min. 

o* 


6 

0-437 

0-64 



6 

0-658 

0-40 



7 

0 581 

0-24 



8 

0-581 

0-12 





Tots! .. 1 40 





a o 017 





1-57 =flo 

0-93 


s i 

1 318 

x-os 



0 

0-581 

0-31 



7 ! 

0-638 

0-18 



8 

0-681 

0-09 





Tout . . 1-68 





a - 0-17 





i-78-fl. 

0-73 


8 

0-806 

0*71 



• 

1-454 

0-79 



7 

0-638 

0-27 



8 

0-487 

0-14 





IToUl . . 1-88 





M "• 0-20 





2-M -o^ 

148 


PsreeaUge. 

Bp. V- of 

1 mliloze. 

HWO,. j 

1 

HCI. 

sa-8 

88T 

1-281 

84-7 

6-68 

1-248 

26-4 

8-24 

1-187 

21-3 

10-88 

1-183 

17-2 

8-87 

1-189 


Sp. p. 
of hydro* 
chJorlo 
ocid of 
this ton* 
MBtratloD 


Calculated ; CalculiWd 
ip. RT. ^ conao- 
of , truUoD&l 
nitric add.' nitric add, 


1-018 

1-092 

1-031 

X -068 

1-OdS 


1-243 

1-216 

1-156 

1-130 

M 03 


S 4-8 

25-8 

21-7 

17-6 


From 1 and 2, ps=0'47. 

From 2 and 8, p=0-64. 

In subsequent calculations ]/ was taken as O'S, 


The velocity of the gas current was measured bj 
means of Pitot tubes. a 

The results of some of these, experiments on “ 
output of nitric acid are contained in Table it. 

■fte rate of reaction of the nitrogeri . 

with the absorbing liquid ia probably aeterm 
in practice by the rate at which the gas can r 
the surface of the liquid, and may 
expected to depend simply upon the partiiu ! 
sure of nitrogen peroxide in the gas. ” ^ 
therefore, be expressed provisionnliy “J 
equation 


dy/d< — fc, ~ ) V7^*l 


„( 1 | 


where nv is the mass of nitrogen peroxide 
in kg. of equivalent nitrio acid "I 

r cub. ft. ; y is the diminution in con^ntrw^ ^ 
nitrogen peroxide during time * 
speed constant for absorption for jjj 

absorbing material contained in the tow , 


Tablb II. 

EZPK&1MSIIT 1. t V ISO mia. 


In-floW. 

Out-flow. 


% HJfO.. 

% M.O.. 

Kg. 

1 Litres. 1 

% HNO 


62*0 

63-1 

464-7 

1 823-8 ‘ 

66-4 


64-7 

46-9 

418*0 

1 302-2 I 

62-0 


43-3 

87*1 

369-2 

j 274-6 i 

54-7 


36-2 

31*1 

311-6 

i 245-0 \ 

48-3 


25-9 

22-2 

284*6 

1 232-0 1 

S6-2 


17-0 

15-3 

252*0 

1 217-7 1 

25-0 



10-S 

231-6 

I 206-5 

17-9 


0 

0 

! 

218*6 

1 204-6 , 

; 1 

22-0 


EzfEKnCBKT 2. t »• 180 mtn. 


In-flow. 


Oat-fiow. 


HNO,. 

% N.O 

46-8 

40-2 

33-6 

28-7 

26-8 

23-0 

22-3 

19-1 

171 

14-7 

ia-9 

12-0 

8-8 

7-1 

0 

0 


Kg. Litres. 


349-0 

297*7 

249-6 

231-2 

220*0 

208*7 

202-2 

191*0 


258-8 

231 -a 
206-6 
108*7 
104-0 
189*7 
187*8 
183-2 


67 

46 

83 

26 

22 

17 

13 

8 


BlU’IlUMENT 3. t •• 240 mifl* 


la-flow. 


% flyo,. 


I 63-3 

9 67-7 

i 46*5 

i 37-2 

9 22-9 

8 15*7 

[) lO-l 

4 0 


Out-flow, 


HaVO. 

farmed. 


N.O,. 

Kg. 

Litres. 

64-3 

535-6 

3S0-5 

49-4 

473-5 

343 4 

39-9 

427-7 

314-3 

31-9 

360-1 

278-3 

19 6 

317-8 

258-4 

13*3 

2691 

238-8 

8-6 

249 6 

22S-8 

0 

236-8 

224-0 


HJfO,. 

% S.O.. 

Kk- 

69-6 

59-6 

73-2 

63-3 

64-3 

63-0 

57-7 

49-4 

79-4 

46-6 

39-9 

49-2 


31 9 

5G-6 


19-6 

22-4 

is-7 

lS-3 

15-3 

10-1 

8-6 

23-9 

373-0 
s <=> 9*0 

3820 


£X?BRnCBirT 6. 4—180 TuiU. 


lo-flow. 


Out'flow. 


HI?0, 

lormedi 
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rate of flow of the liquid expressed in litiea per 
square foot per minute; and kt is a constant de* 
pending upon the units in which the flow is 
expressed. 

By integrating equation (1) between 0 and i we 
get as the total change in concentration of nitrogen 
peroxide during a time i minntes — 




(2) 


Since the gas is flowing through the tower at a 
definite velocity of, say, V cub. ft. per minute, 
time may he expressed in terms of volume of 
absorbing spaco and velocity of gas through the 
towers. Let try be the total packed space through 
which the reaction takes place, then the free epaoe 
will be 1;. <r y where hcis a constant dex>ending upon 
the structure of the packing and t — fcc<ry /V. 

Thus equation (2) beoomea 


y 




Jttfi kc O-J/V 1 


(3) 


The product ki kf kc =Ki which is the absorption 
coefficient for a liquid of definite concentration 
flowing at the rate of 1 litre per square foot per 
minute through a definite kind of packing. 

Instead of expressing nitrogen peroxide in terms 
of concentration, we may consider the absolute 
quantities passing through the space <ry in a 
definite time T, and put Y=sVTy and P=:VTm^v. 
That is, P is the total amount of nitrogen peroxide 
entering a given space <t during time T minutes, 
and T is the total amount of nitrogen peroxide 
reacting with the liquid in the space <ry during the 
time T. Two<thirds of this is transformed into 
nitric acid and one-^third into nitric oxide. In 
each case the Quantity of gas is expressed in terms 
of eouivalent kilograms of nitric acid. Equation 
(3) tnerefore becomes : — 

y=P(l-e-^i (4) 

The values of Y, P,^y, V, and / may be obtained 
froin Tables I and II, and from these the values of 
the absorption coefficient Kj determined for 
different concentrations of nitric acid and for 
water. The values of K, are derived from the 
amount of absorption taking place in the first tower 
only, and the oxidation in it is ignored. Table III 
shows the values of E, obtained in this way for 
acids of various concentrations. 


Tablb III. 


Average concentra- 
tion % HNO, 
In absor^lon space 
Kt 

Temp, of oatflowing 
liquid In • C. , . 
Table 

Experiment 


7 12-5 17 

S-0 &-2 3*7 


tiou may therefore be expreaeed in the form ® 

dT tiT (5) 

where K, is the oxidation constant; v the volni, 
in cubic feet containing a mass m of nitric 

Ki lor flow of 1 litre per sq. ft. per min. 



and a mass m* of oxvgen both expressed oifeg.i 
equivalent nitric acid; and x the change in equiti 
lent concentration of nitric oxide and of oiygf 
after time t. 

Integrating between 0 and t wo obtain 


'k -i. 


51-5 61-5 63-5 64-0 66 0 
1-2 3-9 Oe 1'4 2-3 


32-5 29 5 36 24-5 28-3 26*7 23C 23-3 

I. I. I. (II.) n. (n.) II. 11. 

2 1 3 4* 2 3* l 3 

* Not shown In Table II. 

There are considerable irregularities in the 
results, no doubt due to the impossibility of main- 
taining absolutely constant conditions, such as 
temperature, and due also, as will be shown later, 
to the presence of chlorine in the gases. With the 
help of these values, however, and the fact that, as 
Foerster and Koch (Z. angew, Chem., 1908, 21, 
2161) have pointed out, the rate of absorption of 
nitrogen peroxide by nitric acid becomes very 
small when the concentration of the acid rises above 
65%, and apparently ceases altogether at 69%, a 
"curve showing the general order of magnitude of 
K,,for any concentration of acid may be drawn 
(see Fig. 1). 

Oxidation equation . — The equation 2NO-l-0,= 
repri^ents a termolecular reaction. That the 
oxidation approximates Very closely to such a re- 
acti<m for concentrations of nitric oxide from 0 to 
20% ky Tolumb has been shown by Lunge and Berl 


f, t("-) (H) 
(?-”)■ I ”“ ?(?-') 

By converting Lunge and BerPs values in 
equivalent kg. of nitric acid the value of 1 
in the required units was found. Their esperimen 
were carried out at constant pressure, and ti 
introduces complications in the change in co 
centration during the reaction, owing to shrinhi 
of the system as the oxygen disappears. Toodti 4 
this difficulty the calculation w’as always Eii 
between pairs of successive values, and the voni 
of the system in each case was taken as its 
at the beginning of the reaction interval, i 
values of K, calculated by thia method fromLin 
and Berl's experimental results are shown 
Table r\^ 

Table IV 

Bcactlon mixture : 125 c.c. NO, 300 c.c. air. Temp 20^ 


Time In 
min. 


Percent^ of original NO. 


CoDverted. 


0 

J-70 
60 
2-64 
60 
3 06 
60 
7-92 
60 
l$-78 
60 
29-92 
60 


0 

32-49 

61-33 

69-03 

80-36 

83^28 

91-77 


100 7 

47-51 1 
38-67 ) 
80 95 ) 
19 44 ^ 
14-72 j 
8-23 j 
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Vol- 


The eXPeriiDCfntal data contained in this table 
^e also plotted, the values of dxfdt obtained 
%hically, and tbo value of K, calculated from 


bis and oopoentratipns.^ 


In the case of the 


«t pair (t=0 to t=l'76-i-60 minutee), the Talue 
was 112,700, ageeing substantially with the 
b ve The value of K, in round figures was taken 


*In many practical cases the concentration of the 
ivaen is such that its changes are negligible com- 
Sed with changes of nitric oxide concentration 
xtending through a considerable range, a fact 
rhich admits of on important simplification in the 
quation, for, writing the differential equation 

d* 

dt 

,hero [0,] is the average oxygen concentration 
aring the time t, and integrating between 0 and f 
,6 obtain 





K. [O.] t 


(8) 


V 

f cTx is the empty oxidation space and V the 
elocity of gas 


( =- 


=”k,[o,] 


(9) 


Converting concentrations into absolute quantities, 
IS in the absorption equation, we may put X= 
fix and Q=VTm/ti, where X is the total quantity 
iiidised in the space <rr «“d Q the total quantity 
latering the space <rx during the time T. 


Icncs 


t.e,, 


• . A/Y? =_9 KdO-i 

(Q-X)/VT VT V 


X = . 


Q‘Ks [O.] 


( 10 ) 


V*T + QK,[0,]o-x • 

Che product K,[0,] may be regarded as a single 
lonstant which will, of course, have a different 
^aluB for different average oxygen concentrations. 
It has been found by sever^ investigators that 
he velocity of oxidation of nitric oxide has a small 
legative temperature coefficient (Bodenstein, loc. 
■it.f also Z. Elektrochem., 1918, 24, 183, and Z. 
ingew Chem., 1918, 31, 145; Briner and Fridoeri, 
Jolv. Chim. Acta, 1918, 1. 181; J. Chem. Soc., 
.918, 114, ii., 302; Wourtzel, Comptee rend., 
-920, 170, 229). Since, therefore, both the rate of 
Jxidation of nit^-ic oxiae and, probably, the rate of 
^sorption of nitrogen peroxide (Foerster and 
loch, loc, cit.) are increased by lowering of tem- 
pera^re, it is evident that the gases should bo 
?ool"d as much as possible before entering the 
i-owers. This is advisable also on another ground, 
namely, the liability to evaporation of the nitric 
acid solution by the passage of a strong current of 
iir through it, 

between oxfdaffon space wx ond 
5orptjo;j space cry. — As the gas passes through a 
portion of absorption space <ry, it will 
Pp^rer in nitrogen peroxide and richer in 
beram at a certain point it will 

an /1 economical in space to stop absorption 

miriA oxidation alone to take place. To deter- 
cTvTOftv.iS Ideal relationship between ^x 

ttot be f P^'o^ably be rather difficult, but we can- 
from the optimum condition if we regard 
shooRA ^ equivalent in value to absorption aud 
such value, as will make the ratio of 


oxidation and absorption with respect to space 
equal, that is, 


dX dY 


dcr j d a~y 

It is evident that any considerable departure from 
this state of affairs would result in waste of space 
through devoting it to a slow process. 

Differentiating equations (4) and (10) we get 


d O-y V 


( 11 ) 


and 


d X Q*K, [O,] V*T 

d “ (V^4-QK.[0*] o-x)* 


( 12 ) 


_Ki^y/i/V = 

V ® 


Q*K3 [Oe] V^T 

(V»r + QK3[0,];^x)* 


(13) 


From equation (13), for given values of P, /, V, T, 
and <ry, we obtain two values for c-x,one of which 
is always negative and has no meaning. The other 
may be either positive or negative. A negative 
value indicates that the absorption space is in> 
sufficient to enable the mixture to reach a point at 
which it is worth while to begin to oxidise. If the 
value is positive it gives the measure of the 
oxidation space to be added to the absorption space 
*=^y in order to produce the optimum condition. 
The value of ^ry Is chosen arbitrarily and should 
not greatly exceed the value at which irx"*0. The 
smaller the total value of <r the more strictly does 
equation (13) represent the required condition and 
the smaller the total lower space necessary. Con- 
structional requirements, however, may force the 
adoption of certain oxidation spaces, e.g., the con- 
necting pipes, but with the help of the above 
equation, luowing the nature and concentration of 
the gas under consideration, the plant can he 
adapted ve^ closely to the form necessary for 
maximum efficiency. 

Calculation showed that the towers employed in 
the above experiments would have been more 
efficient if all except the seventh had been packed 
full of pumice. The absorption space in tower 7 
should be 40 cub. ft. instead of 49 cub. ft. In all 
other cases the pipes allow more oxidation space 
than is theoretically necessary. This would give 
an efficiency of 96% as against 92’5%. 

Discussion of results fn Table II . — The quantities 
of nitric acid produced in each tower in experi- 
ments 1 — 6 are shown graphically in Fig. 2. The 
ringed numbers on the curves indicate the corres- 
ponding experiments. The results are calculated to 
a time of three hours in each case. 

In experiments 1, 2, and 3 the inflow of water 
was of the order of about 0*2 litre per sq. ft. per 
minute, and the velocity of the gas was 120 cub. ft. 
per minute. In experiment 4* the flow of water 
was somewhat greater, namely, about 0*3 litre per 
sq. ft. per minute, and the rate of flow of gas was 
made lower, re.sulting in an enormous absorption 
in tower 1. In experiment 5* the stream of gas 
was kept slow and the flow of liquid was also 
decreased to about 0T3 litre i>er sq. ft. per minute. 
In this case acid of sp. gr. approximately 1*44 con- 
taiuing nitrons acid issued from towers 1 and 2. 
The curve is drawn for towers 3 — 8 only. All the 
curves obtained up to this point show a distinct 
minimum at tower 4. It was thought that this 
might be caused through the output of tower 5 
being raised in consequence of the lar^ oxidation 
space occurring in the fan and connecting pipes at 
this point. In order to test this the fan was 
eliminated and towers 4 and 5 joined by a pipe of 
only slightly greater volume than those joining the 
other towers. 

Experiments 6 and 7* were made under these 
circumstances, the velocity being about 90 cub. ft. 
per minute and the rate of inflow of water being 
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somewhat greater than 0*2 litre per sq. ft. per 
minute. *^0 acid running out of the first tower 
was a little weaker than formerly, namely, 58^, 
with the result that a very large absorption is 
obtained in the first two towers. The results of 
experiment 7 are very similar to those of experi> 
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Fio. 2. 

Production of nitric acid in taoh tctcer. 

Time : 3 hoxtra. 

No. 6 not corrected for HCL 
The JtmaU figures refer to length of issuing add. 

meot 6, and are therefore not plotted in the figure. 
In each case the results show a minimum in pro* 
duction at tower 4. The presence of the minimum 
is therefore not due to the fan space. 

It is not improbable that small differences Tn the 
packing of the towers may affect the output con* 
aiderably. For instance, if one of the trays in the 
sections were tilted slightly the stream of water, 
esTOcially if small, would tend to run down one 
side of the tower and thus diminish the capacity for 
absorption. An experiment was made to test this. 
One section of a tower, filled with pumice, was 
arranged so that the water could be seen issuing 
from the bottom. It was found that on introducing 
even a considerable stream of water at one side the 
bulk of it flowed out at the bottom near that side 
and the stream did not spread beyond the middle of 
the section. This demonstrates also the necessity 
for efficient distribution of the liquid at the top 
of the tower over the whole cross-section. 

The l^haviour of the succeeding tow'ers which 
show certain regularities in the recurrence of 
maximum and minimum outputs may possibly be 
similarly explained. Fluctuations will also be 
caused by variations in temperature in the towers, 
resulting in changes in speed of flow of gas and 
velocity of reaction, and by variation in the 
chlorine content of the gases. 

It is evident that the speed of the inflowing gas 
causes important differences in the distribution of 
the output. In curves 4 and 6 in Fig. 2, in which 
the ipe^ is very low, there is a very large initial 
ontpnt. It may therefore be coni^udea that a 
decrease in the velocity of the gas increases the 
efficiency ef. the towers, as is also shown by 
equation (4). The efficieno)' is, however, governed 

*Nat xeprDdaoed la Tstle 11. 


by other considerations than the velocity 0 # u 
gas. For a given total quantity of nitrous ^ 
rednetion in the speed of flow of gas involves 
duction in the concentration of the oxygen, 
although the absorption will be large at the bop, 
ning owing to large concentration of nitrogen S'* 
oxide, if the reduction in speed is carried too f 
the reaction will be difficult to complete because !| 
tb© slowness of oxidation of the nitric oxi? 
produced. In many cases, however, this velocitu 
determined by the source of the gas and cannotL 
diminished. For instance, a certain minima!! 
velocity is necessary for the removal of fumes 
nitric acid stills. ^ 

Fig. 3 gives an interesting comparison betffto 
\ the actual experimental efficiency or the towers aJ 
j the theoretical efficiency, calculated for averaa 
! conditions of concentration and velocity of gas aS 
i flow of liquid, from equations 4 and 10. Curves { 

1 2, and 3 show the experimental rates of prodnetios 
reproduced from Fig. 2. Curve 4 represents th 
theoretical rate of production per tower. It will 
seen that the calculated curve follows the game 
general cotirse as the experimental one as closeii 
. as could be expected, although, as the condition 
are supposedly ideal, the irregularities are 
smoothed out. Since the efficiency of the towers 
under the conditions of the experiments was over 
90%, it follows that the formulse arrived at repre. 
sent the working of the process over a range d 
4 concentration of nitrous gases of approximately 
10:1. Curve 5 shows the theoretical results to U 
obtained if the towers had been packed in the luy 
indicated above as the best, 
j In obtaining the figures for curve 4 the amouai 
j of oxidation taking place in the unpacked parts of 
' the first tower were calculated. These were founi 
I to be negligibly small even neaj the end of 
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towor, thus justifying the neglect 

these spaces when determining ijouid. 

efficients and the influence of rate of ® 


Frocedure f<}r the design of a set of toxetrt 

nitric acid $tills. ^ 

As already stated, the velocity of fl*"' ^ircuiD* 
probably be fixed within narrow limits by 
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From this velocity, and the total eqniva- 
acid content of the gas, the value of P 
„ k certain time X may be calculated. The 
liauid may be arbitrarily fixed, the strength 
c'” -II which it is desired to obtain determined 
* an approximate average strength of acid 
P'”?’ „ thrniiEh the first absorption space thus 
and the value of K, for that strength 
the curve. A value of o-y may then be 
Kn' the choice being guided by the fact that, if 
kfcas is comparatively rich in nitrogen peroxide 
T will probably require a fairly large absorption 
' I. tefore it is worth while to begin to oxidise. 
C wuation 4 in which P, K., <ry. V, and / have 
J^aXiite values, T my be calculated. The 
mount of nitrogen peroxide will then have Wn 
to P-Y, whereas the amount of nitrio 
will have been increased by Y/3 to Q. In 
hi case of the first tower for fumes from nitrio 
cid stills y/3=Q. K,[0,] may be determined 

rom the known value of the oxygen concentration 
K =100 0(XI and [O,] must be calculated in kilo- 
Totis oi equivalent nitrio acid per cub. ft. For 
!o 7 oxygen at about 20° C., K,[0,] is practically 
OM) As indicated previously, ^uation (13) will 
hen give the value of <rx which should follow 
If this should prove of suitable dimensions the 
•Jiue of X may he calculated from equation (10) 
nd thus the composition of the gas at the end of 
he oxidation space determined. If should he 
icgative or too large a new value for Oy is chosen 
,ud the calculation repeated. An approximate 
■alue for the strength of the acid in the next 
ibsorption spaoe is now chosen and the process 
lontinued until the absorption has been carried to 
he desired limit. It will be seen from the fact 
hat the velocity of oxidation falls off as the square 
if the concentration of nitrio oxide, and the velocity 
if absorption directly as the concentration of 
litrogen peroxide, that, other things being equal, 
be more dilute the gases the. bigger the ratio of 
nidation space to absorption space required. The 
ollowing illustrates this. A set of towers was 
ffllculatod for a case in which all the gas was 
niginally present as nitric oxide, and had a con- 
ientration of 0'72 equivalent kg, of nitric acid per 
100 cub, ft. The space required to absorb 82% was 
'95 cub. ft., divided into 410 of absorption space 
ind 385 of oxidation space. To absorb 91% an 
idditionai 345 cub. ft. of absorption space and 406 
if oxidation space were require. 

This example also demonstrates the greatly 
ncreased difficulty of absorption with dilution. It 
s practically impossible to reduce the concentration 
>f the gases lo much below OT kg. of equivalent 
litrio acid per 100 cub, ft. by water alone under 
udinary atmospheric pressure. An alkali tower 
)r increased pressure would be necessary for further 
ibsorption. 

Equation (4) shows that increasing the flow of 
*‘3“'° increases the absorption. Increased flow 
u ‘ introduction of extra water may be 
sbtamed by more rapid circulation in each tower 
There are obviously limits beyond 
rnich it would not bo advisable to increase the 
cup, but the rate of absorption continues to 
c c**'** *“®f®ase in the rate of flow up to at 
least litres per sq. ft. per minute. 

^^sorption of nitrous fumes from other sources, 
■introduction of oxygen, 

nitrous gases from denitrstion 
the mriA^ ^soaping from nitrating pots, or 

of nitrogen produced in the ammonia or 
oivtril, processes, the percentage of 

time gases at the same 

oxidft ® e large proportion of nitrio 

Biaos oxidation and hence slow 

. e^aeid uoi^djoeqy •uoi^djosqe 


factories without due recognition of this fact 
proved deplorably inefficient. Indiscriminate 
addition of air, however, may prove equally fata] 
through too great a dilution of the gases. 

Air must in any case decrease the rate of 
absorption because of increased dilution. If the 
initial concentration of oxygen is very low addition 
of air will speed up the oxidation at first in spite 
of dilution. As, however, the velocity varies as the 
square of the concentration of nitric oxide and only 
as the first power of the concentration of oxygen, 
a point will be reached at which the effect or 
dilution will overbalance the effect of increased 
concentration of oxvgen, and the rate of oxidation 
also will be slowed down by further addition of air. 

Equation (12) affords a guide as to the most 
favourable point for the introduction of air and as 
to the amount required to secure the best con* 
ditions. The average value of dX/do*^ through 
unit space at any point in the towers may ^ 
calculated from the equation (12) by putting 0 -^* 1 . 
Then the changes in K,[0,] and V due to a small 
addition of air may be determined and dX/dtr^ 
^Iculated for the new conditions, and so on for 
increasing additions of air. If the values for 
dX/dcr,; are then plotted on a curve against per- 
centage additions of air it will be possible to see 
whether addition of air at that particular point 
causes increase or decrease of rate of oxidation, and 
if increase, at what percentage addition the 
maximum rate is reached. It is probably better to 
choose a value a little before the maximum, after 
the main bulk of the increase has taken place, 
because of the diminution in rate of absorption to 
which reference has already been made. Fig. 4 



Fiq. 4. 

Effect oj addition of air on rate of oxidation under 
diff(ire7\t initial condUiona. 

gives curves showing the variation of dX/d«rx with 
addition of air for different initial values of. Q, V, 
and Ks[0,]. 

For the absorption of very dilute fumes, such as 
those produced in the oxidation of nitrogen, it U 
conceivable that towers under pressure might be 
used. Suppose the pressure were increased to 10 
atmospheres tbe amount of absorption space 
required would be of the order of 1/lOth of that 
requir^ under atmospheric pressure, and the 
oxidation spaoe 1/lOQth. 

In the nitration of phenol to picric acid by the 
old pot process about 22% of the nitric acid dis* 
appears entirely, even when efficient absorption 
plant for the escaping fumes is available. This 
points to the formation of unabsorbable nitrogen 
products, for example, nitrogen it^lf or nitrons 
oxide. These have been identified in large quan* 
titles in the fumes from the nitration by Dr. F. O. 
Rice. For the portion which is absorbable it ia 
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necessary to hare ^ large tover accommodation | 
becaase of the variable rate of evolution. The 
latter applies to fumes evolved in all nitrating 
process^. 

FurfAer practical points in the construction and 
toorhing of nitric acid absorption towers. 

It has sometimes been found that the perforations 
of the plates supporting the packing have been few 
and small, causing great resistance to the flow of 
gas and thus necessitating greatly increased power 
for driving the suction apparatus. The total area 
of the perforations should at least be equal to the 
cross>section of the fume mains leading from the 
source of the gas and connecting the towers with 
one another, and these should be as larse as con- 
venient, For the same reason also, the towers 
should be wide, but only so wide as still to allow 
an even distribution of liquid over the whole cross- 
section. 

Large towers may be built of acid-proof bricks 
and cement instead of earthenware pipes, but, in 
deigning such towers, the number in series should 
never be less than four, and it is advisable to have 
six or more if the counter-current principle is to be 
worked successfully for any but weak acid. In 
order to obtain acid of the usual strength, that is, 
55 — 60%, it la necessary to have acid or vaxiDUS 
strengths in the system simultaneously. Th^ rate 
of circulation of liquid required to keep the packing 
effectively wet is much greater than the rate <u 
forward travel corresponding to the maximum 
possible output of the system. This makes it 
impossible to provide, in one or two towers, the 
variations in strength necessary to produce the 
r^uired degree of absorption. Several units, 
circulating independently acids of different con- 
centrations, are necessary. 

Packing should be of such a nature that it is not 
easily worn into channels which would direct the 
liquid by one or two streams only, and thus pre^ 
vent the exposure of a large wet surface. It should 
give a large superficial area, and at the same time 
a large volume of free space, so as to offer as little 
resistance as possible to the passage of gas. 
Earthenware rings, hollow hall packing, and pro- 
pellor packing may be recommended. 

The concentration of the issuing acid should not 
he allowed to exceed 60%. Reference to Fig. 1 
will show that above this concentration absorption 
will be too small to make it advisable to attempt it, 
and practice bears this out. 

percentage of nitrous acid in the issuing 
acid affords a rough test of the adequacy of the air 
supply. If it exceeds 0*3 % more air should be 
introduced, either by increasing the suction of the 
plant or by blowing air into the fume main and 
carefully regulating until optimum recovery is 
obtained. 

The efficiency of the towers may he judged by the 
absence of colour in the exit gases, unless the gas 
current is maintained by means of a steam jet at 
the end of the towers, when the oxidation of the 
brown fumes completes itself in the presence of the 
steam, giving a cloud of colourless nitric acid. 

E0ect of the presence of chlorine on the 
absorption of nitrous fumes. 

With a view of studyir^ the influence of the 
prmnoe of chlorine on the production of nitric 
acid in the towers, investigations were carried out 
on the chlorine content of the gases entering and 
issuing fro^ the towers, and of the nitric acid pro- 
duced. EXpei^ments were alsamade to determine 
the resulting products when air, both alone and 
charged with nitrous fumes, was passed through 
migiUrea of nitric and hydrocaloric acids of varying 
conomitration. The results, and the general con- 
cltwoBS to be drawn from them, may be briefly 
IntMcatcd. 


All the chlorine (free and combined) • 

the stills, from the chloride present as 
tho nitrate, is' carried to tno absorption W ^ 
Most of the chlorine appears to be evolved 
the still is taking in acid, and probably also i 
after it has been lit up. Consequently, the 
passing into the absorption towers vary very it 
in chlorine content, and we may havo the n 
doxical result, at certain periods, that much ^ 
chlorine is present in the exit than in the entra 
gases. It was found that for brief periods S* 
chlorine content of the fumes might rise to 
of the total gases capable of reacting with 
soda, but for average conditions it was - ' 


not 


niore 


than about 5%, and might be less. 

If the gases leaving tS towers are left in contsM 
with water until all the nitrogen compounds kr 
been absorbed, a trace of free chlorine alonS 
always remains, but its amount is usually 
small compared with the amount of hydriliw 
acid in the resulting liquid. 

The acids from all the towers contained a cettaii 
amount of chlorine in some form, but it was only !■ 
nitric acid of concentration less than about J2“ 
that appreciable quantities werol found. Khan 
that concentration not more than about Oo’/ 
reckoned as hydrochloric acid, was in gena^ 
present. A typical example of the distribution ol 
chlorine and nitrons acid through the toners ii 
given in Table V. 

Tabls V. 


Tower >’o. 

% HNO,. 

% HNO,. 

1 

08-7 

0-81 

S 

008 

0-22 

s 

62-5 

0-86 

4 

42-3 

0-45 

6 

87-4 

0-81 

0 

£8 8 

020 

7 

16-2 

0-15 

8 

9-e 

0-83 


0-05 

0-03 

0-25 

0- 47 

1- 75 

C-0 

8-7 

6-C 


If chlorine is mixed with the brown fumes pro- 
duced by the decomposition of a nitrite by an acid 
the brown colour persists even if the gases an 
damp, provided that no liquid water is present. 
On the addition of the lafler, however, the brovo 
colour disappears and the oxidation of the oxida 
of nitrogen to nitric acid appears to take place 
through the agency of the chlorine rather than ot 
the oxygen of the air, even when the concentration 
of the latter exceeds that of the former by as mneh 
as five times. This conclusion agrees with that 
reached by Webb (J., 1921, 162 x). 

If a small percentage of pure hydrochloric acid 
is added to pure nitric acid of a concentration eTcn 
as low as 30%, a yellow colour is produced, pre- 
sumably owing to the formation of nilrosyl 
If air is passed through such a mixture both 
chlorine and nitrogen compounds are found in the 
resulting gases, and on treating theso with ^ater 
some free chlorine is left. This was the 
with a mixture of 29*85% nitric acid and 
hydrochloric acid. The total given off is in muc 
greater equivalent quantity than the nitric 
If air charged with nitrous fumes is now 
through the liquid, much more chlorine is earn 
over, but none of it is in tho free state, ^ 
usually in much smaller equivalent quantity 
the nitric acid. , . , j. 

These results suggest the following conrlusio 
to the behaviour of chlorine compounds m 
towers. rt.'ict 

In the still hydrochloric and nitne 
practically completely to produce 
and chlorine, so that the gases reaching 
consist of a mixture qf nitrosyl chloride, c 
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I , nitrogen peroxide. The two latter do not re- 
^fin the gaseous state, but as soon as absorption 
nnd nitric oxide is produced the chlorine 
combines with it, producing more nitrosyl 
El instead of nitrogen peroxide (Boubnoff 
n anre] J- Chim. Ihys., 1911, », 290). The effect 
Mkis in the presence of the stronger acid will be 
K reduce the effective concentration of nitrogen 
^ o^de and so diminish to some extent the amount 
f absorption. This will result in a greater fall in 
hfl orochiction of nitric acid than theory indicates. 

noticeable in the first tower, but more marked 
^the concentration of nitric oxide increases. The 
ffpct of course, will be limited by the proportion 
f ^ee chlorine in the fumes, and as we have seen 
hat this is very variable^ the production of nitric 
Sid will also vary with it. 

When the gases reach the acid containing a con- 
iderable quantity of hydrochloric acid and still 
iirly rich in nitric acid, say about 40%, a further 
^or in the diminutwn of production of nitric acid 
HU appear. As the acid becomes richer in nitric 
icid it will tend to decompose the hydrochloric acid, 
nving nitrosyl chloride and chlorine, which will 
on with the nitrous fumes. The fresh chlorine 
bus produced will react with more nitric oxide, 
earing the gas still poorer in nitrogen peroxide. 

Soon after this point, however, at 35 — 
iitric acid, the nitrosyl chloride, if of sufficient 
vapour pressure, will begin to react with water to 
orm nitrous and hydrochloric acids, the former 
teiug rapidly transformed into nitric acid and 
iitric oxide. If, therefore, the concentration of 
lydrochloric acid is not already ver^ high, and if 
he original gases were rich in chlorine, absorption 
Day now become greater than theoretical, hence the 
endency to a minimum in the middle of the tow'ers. 

On the other hand, if the entering gases contain 
ittle chlorine, and the weaker absorbing liquids 
ire becoming fairly rich in nitric and hydrochloric 
icids, more d^mposition of hydrochloric acid, and 
lence of nitric acid, may take place than absorp* 
ion of nitrosyl chloride, so that more chlorine will 
>8cape'than enter. It is probably under these cir« 
mmstances that the largest amount of free 
shlorine will escape from the towers. 

It is evident frcmi the whole of the foregoing that 
Ihe chlorine present is certainly responsime in part 
ror the irregularities in the absorption coefficients, 
it the same time, owing to the very large varia- 
;ion in the chlorine content of the gaees, and the 
probability that it may both help and hinder the 
ibsorption under different conditions, it seems 
inlikely that the curve in Fig. 1 gives values very 
r-ar from the true ones. This conclusion is sup- 
ported by the fact that comparison of theoretical 
iKith practical efficiency of towers absorbing fumes 
mm a donitrating plant, containing no chlorine, 
s f ® ^ very satisfactory agreement, 

)oth tor low and high efficiencies. 


ThcK mathematical expressions are intended as 
empirical rules, which are borne out by practical 
results, but are not put forward as evidence for 
the truth of the hypotheses as to the mechanism of 
the reactions used in developing them. 

The method of employing these expressions for 
the design of absorption towers for nitrous z&ses 
from different sources has been indicated. 

The effect upon absorption of the presence of 
chlorine in the gases from nitric acid stills has also 
been discussed. 

In conclusion the authors wish to thank Mr. A. 
Moore and other members of the staff at H.m! 
Factory, Litherland, for their assistance in carrying 
out the experimental work. 


THE VAPOUR PRESSURE OF ACET- 
ALDEHYDE. 

BY ROBERT GILMOUR, B.SC., PH.D. 

The following measurements of the vapour 
pressure of acetaldehyde at various temperatures 
were carried out some years ago, in connexion with 
other experimental work, and as there appears to 
he no mention of similar measurements in the 
literature, they are perhaps worth recording. 

Tho acetaldehyde used was a synthetic product 
from acetylene and was available in quantity. The 
sample used for the measurements was the mid- 
fraction obtained from about a litre of acetaldehyde 
w’hich was already of high purity. This fraction, 
amounting to about 70% of the whole, distilled 
within 0., and practically the whole of it 

came over at the constant temperature of 20*55® C. 
at a barometric pressure of 771 mm. 

The distillation was carried out with a column 
about 1 in. diameter and 18 in. high, filled with glass 
beads and water-jacketod. This enabled the upper 
part of the column to be kept about 5® C. below 
the boiling point of the acetaldehyde. The outlet 
from the column was connected through a condenser 
cooled by ice water, with a receiver packed in ice, 
and the thermometer stem over the range used was 
entirely immersed in the vapour. The thermometer 
used was a Jena Normal ” which had been com- 
pared with a calibrated thermometer. For main- 
taining a steady pressure the excellent apparatus 
dcscril^d by AVade and Merriman (Chem. Soc. 
Trans., 1911, 99. 984> was used. The vapour pres- 
sure measurements were carried out with the 
apparatus described above, over the temperature 
range of 27® C. to 12® C. 

Experimental readings. l5f iSeries. 

Pressure in niiD, .. 7T0. 731 1, 721-2, 709-1, 693-7, 672-4, 

652 4, 628-8, 607-7, 581-0, 555-4. 

Boiliog point, ®C. . . 20-43, 19 07. IS-TO, 18-27, 17-70, 16-91, 

16-14, 15-20, 14-32, 13-20, 1208. 


{summar\f, 

fbat the production of nitric acid fro 
escaping from nitric acid stills consis 
two processes — one, absorption - 
peroxide by water or weak acid, to for 
nitric oxide, and the other, tl 
” of nitric oxide to nitrogen peroxide— tl 
data derived from an actual set ' 
towers, together with the oxidatw 
bepn ,,+u* other investigators, ha^ 

sxnrps<iin*^^ for the development of mathematic 
tion araountflof absorption and oxid 

and under given conditions of veloci 

From 4 ? absorbing liquid, 
menna ®*Pr^ion8 a third has been obtaim 
»Wrption optimum ratio betwei 

and oxidation spaces might be fixed. 


The pressure wi\s then raised to atmospheric 
(770 mm.) and the boiling point again read. It was 
found to be the same as at the commencement, 
viz.:— 20-43® C. 

Experimental readings. 2nd Series. 

iQ null. . . 772. 794-8, 826-0, 858-8, 891-9, 922*2, 

961-9, lOlM. 

BolUng point, 'C. . . 20 51. 21-27. 22-30, 23-38, 24 40, £5 33, 

26-51, 27-89. 

For the temperatures belovr 12® C., Wade and 
Merriman's apparatus was used (Chem. Soc. Trans., 
1912, 101, 2438). This consists of a round4>ottomea 
flask surrounded with cotton-wool, and provided 
with a very fine capillary, a connexion to vacuum, 
and a thermometer with the bulb immersed in the 
liquid. 
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Experimental readings. Srd Series. 

Petesm tn nuD, . . 657 B. 617 3, e<M-«, 4S7-5, 4tS-l, sat'8, 
»3«'8, SM-S, t7B'S, 327-7, 187-B, 

lB«-8, 127-7, 100-0. 

BtUing point, “0. . . 12-80, 10-60, S-60, 8-40, 6-20, 8-67, 0-00, 
-1-28, -8-60, -6-60, -8-40, -12-16, -16-86, 
-18-66, -24-16. 


The experimental values were plotted and the 
curve smoothed. Prom the smoothed curve the 
following values for pressure and bailing point were 
read, and from these figures dt/dp calculated. 


Pressure BoUiog 



Pressure BoUlog 



in mm. 

point, 

“C. 

dt/dp 

dp'dt 

In mm. 

1 point, 
“C. 

dt/dp 

dp/dt 

1000 

2755 

0-0278 

35*9 

.. 530 

11-71 

0-0445 

22-5 

050 

26'16 

0-0290 

34-5 

.. 500 

9*41 

0-0475 

21-0 

900 

24-67 

0-0307 

82-6 

.. 450 

6-94 

0-0515 

19-4 

850 

28*10 

0-0321 

ai-i 

.. 400 

4*23 

0*0571 

17-5 

800 

21-45 

0-0389 

29-5 

.. 350 

1*10 

0-0646 

15*5 

7«0 

20-10 

0-0855 

28*8 

.. 800 

- 2*30 

0-0743 

18-4 

750 

19-70 

0*0857 

28-0 

. . 250 

*• 6*40 

0*0667 

11*5 

700 

17-86 

0-0377 

26-6 

. . 200 

-11*20 

0-1027 

9*7 

550 

15-92 

0-0398 

25-1 

.. 160 

“1700 

0*1226 

8-2 

eoo 

18-87 

0-0420 

23-S 

.. 100 

“24*30 

0-1670 

6-0 


The pressnre-dt/dp curve was plotted and from it 
and the pressuro-b.p. curve the following values 
were read and dp/dt calculated. 


T’apour pressures of acetaldehyde. 


Temp. Fressoie dt/dp. 

dp/dt. 

Temp. PreBsore 

dt/dp. 

dp/dt 

* 

In nun. 



* 

In mm. 



27 

981 

0-0284 

85-2 

1 

346 

0-0652 

15-3 

25 

911 

0-0304 

32-9 

0 

331 

0-0680 

14*7 

23 

846 

0-0324 

30-8 

. “ 1 

317 

0-0708 

14-1 

21. 

786 

0-0345 

20-0 

. - 3 

290 

0-0763 

131 

20 

757 

0-0355 

28-2 

. - 5 

264 

0-08S0 

120 

19 

729 

0-0365 

27-4 

. - 7 

241 

0-089X 

11-2 

17 

676 

0-0387 

25-8 

. “ 9 

219 

0-0955 

10-5 

16 

627 

00407 

24-6 

. “11 

200 

0*1027 

9-7 

18 

580 

0-0428 

23 4 

. -13 

181 

0*1110 

90 

11 

534 

0 0453 

22-1 

. “15 

163 

0-1200 

8*3 

9 

490 

0-0475 

21-0 

. “17 

147 

0*1290 

7*7 

7 

451 

0-0514 

19-5 

. “19 

132 

0-1400 

7*1 

5 

414 

0-0552 

18-1 

. “21 

119 

0-1500 

6-6 

8 

376 

0-0598 

16-7 

. “23 

106 

0-1610 

6-2 


Botltng points recorded at atmospheric 

1. 20-66” St 771 mu. - 20-16” St 760 mn,*”^***®' 

2. 20-48” at 770 mm. - 20-08” St 760 Sm 

8. 20-61” at 772 nun. -= 20-08” St 760 mm* 

4. ^20” St 762 mm. - 20-13” st 7W mm 

/foie,— Ite tempeistuiw tecotdod .are cortwitedt:, 
thermometei dptra to -^“C., but not reduced to '""1 
remMr^nres below -6” C. may be somewhat crrS*® nf 
tnperbeatlng or error of thermometer, since no elsboratS' 


The densities were taken in a carefully rain, , 
U-shaped pyknometer of capacity about ^ 
with capillary bore tubes surmounted bv 

which WprA r.trxtAd^ Kv vn'KKxir • 


r.swa* S,raa^sa.aijr wwio bUUVS tSUrUlOUniea bV rp«Av 

which were closed by rubber stoppers 
ground-in glass stoppers. As a confirmatcr?! 
a determination was made in a pyknometB; T 
c.ilibrated capillary tube with a small bulb au? 
top which was sealed before removing from ti * 
hath; the true volume of the acetaldehvX'l!'® 
read off on the scale. “ oeinj 

The usual corrections for buoyancy wem » i 
when calculating the results. Densities atC'llw* 
(1) 0-8056, (2) 0-8060, (3) 0-8058 (sealed S: 
meter); mean value at 0°/0“ C. =0-8058 
density was also taken at 16° C. ' 

D at 16°/4° C.=0-7839; at 16°/16° C -O'/W- 
On account of the extreme volatility of acetald.bVj. i 
great difficulty was experienced in obtaSS* 
cordant results for the densities. In addition^ 
ease with which the substance oxidises make, h 
difficult to be sure of the purity. ’ 




wuut/n oj aceiamh]iit 
The latent heat of vaporisation was calculatai 
aCTording to the method of Lewis and Wet» 
(J. Ind Eng. Chem., 1922, U, 486), using the cC 
obtained by plotting boiling points of aldeitdi 
against the temperatures at which water hs 
the same vapour pressure. This curve was prie 
***24° C* range -b2‘“ » 


The value obtained was:— L = 132 calories » 
from -which Trouton's constiDl 

31J-2 / X =19*S. 

Robinson in “ The Klementa of Fractional lis- 
tiilation,” gives Ls»134'6 calories per gramattiif 
boihng point, which agrees fairlv well with ik 
calculated value L = 132. 

In conclusion, 1 desire to express my thanks 
Messrs. 3V, Dunvill© and Co., Ltd., in whose labori” 
tory the work was carried out, for permissionio 
publish these figures. 
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sapid and accobatb method for the 
‘ calibration op storage ta^ks. 

by J- W. M’DAVID, D.SC., F.X.C. 

(Ahridged.) 

The volumes of storage vessels are usually deter- 
lined either by measuring the vessel and calcu- 
iting its volume mathematically, or by filling the 
essel with water and weighing the water as it is 
iin out of the tank. The first method is accurate 
ply for rectangular tanks or cylindrical tanks 
ianding on end, while the second method, though 
Kurate, ie somewhat laborious. Another method 
bich has been employed consists in filling a tank 
-ith water, adding a known weight of a soluble 
ilt and then analysing a sample of the solution, 
his is an ingenious method for determining the 
r}tal volume of a vessel, provided there is adequate 
leans of stirring the solution, but it becomes 
iborious if the volume per inch of depth is 
equired. 

A fourth method which can be employed for the 
etermination of the volumes of tanks depends on 
tie principle that water, flowing through a tube or 
rifice unaer a constant head, gives a constant rate 
f flow. This method, however, does not seem to 
ave been much used in practice, probably owing to 
be fact that the degree of accuracy of such a 
lethod was not known, and also, possibly, because 
he amount of time taken to fit up the apparatus 
squired, and to determine the rate of flow under 
given bead, makes the method as laborious as the 



)®ibie it should bo 

triable anH principle, a conveniently 

^^ibrated apparatus which, after being 

rapid calibrof^^ * would be availablo for 

sizes. of storage tanks of all shapes 

after a accordingly constructed, 

minor alterations, was calibrated. 


A description of the instrument, and an account of 
the experiments carried out in order to determine 
the rate of flow of the water, are given below. 

T which was designed by Messrs. 

J. M. Weir, N. Taylor, and the author, is shown in 
the accompanying figure. A is a brass cylin^ical 
yeesel 4 inches in diameter, and about 2 ft in 
in length. The vessel is open at the top, and is 
held in a vertical position by means of three legs 
B, each of which carries a levelling screw, C. A 
plumb-line is provided to ensure that the apparatus 
13 set vertically. Water is supplied to the 
apparatus through the f-in. inlet cock, D, to which 
a hose-pipe can be attached. E is a brass overflow 
pipe I in. in diameter, while F, a pipe of similar 
size, delivers water to the tank to be calibrated. 
In the first instrument this pipe was, for conveni- 
ence, made in two parts connected together by 
means of a screw coupling, G, but in later instru- 
ments this coupling was omitted. The bottom of 
the delivery pipe is fitted with a screw thread, so 
as to take a nozzle, H. Five nozzles of diameters 

i» H, und I in. respectively were provided, so 
that the quantity of water delivered to the tank 
could bo varied. 

Tbe funnel. K, works on a swivel, so that it can 
be placed underneath the nozzle in an instant, and 
so divert the water from the tank which is being 
calibrated. L is a plate perforated with holes i in. 
in diameter, and serves the double purpose of form- 
ing a support for the pipes, E and F, and at the 
same time reducing turbulence at the surface of 
the water. The complete apparatus only weighs 
26 Ib., and can therefore be easily carried about 
from place to place by one person. 

The method of using the apparatus is as follows : — 
The instrurnent is set up in a vertical position over 
any convenient inlet hole in the cover of the vessel 
to be calibrated. The funnel, K, is placed under 
tho nozzle, and sufficient water led into the 
apparatus through the cock, D, until there is just a 
slight trickle of water escaping through the over- 
flow pipe, E. In the experiments carried out to 
calibrate the apparatus the quantity of water 
escaping through the overflow pipe was determine^, 
and averaged 0’7 lb. to 1'5 lb. per minute. As 
soon as water is leaving the overflow pipe at the 
rate mentioned above, the head of water in the 
apparatus has reached a constant figure, and, so 
long .as this level is maintained, the quantity of 
water delivered through the nozzle will be constant. 
When this condition has been obtained the funnel, 

K, is smartly drawn from below the nozzle, and the 
water is allowed to flow into the tank. At the 
same time a reliable stop-watch is started. If it is 
required to find merely the total volume of the 
tank, the time taken to fill it with water is noted, 
but if it is required to determine the volume per 
inch of depth, then the funnel, K, is placed beneath 
the nozzle after a definite interval of time, and the 
depth of water in the tank measured. By choosing 
suitable intervals of time tho volume per inch of 
depth c.aii be calculated. 

The calibration of tbe instrument fitted with 
each of the five nozzles in turn was carried out in 
tho following manner: — A large rectangular box 
was placed on a platform weighing machine and 
tarod. Tho calibrator wa.s set up so as to deliver 
w.atcr into tho box while a short length of hose pipe 
was fitt^ to the overflow pipe, E, to carry the 
water passing from the overflow into a tared bucket. 
,\s soon as the box on the weighing machine had 
been tared, the funnel, K. was fixed beneath the 
nozzle in such a way that it prevented water from 
entering tho box. The water was then turned on 
and regulated until the quantity passing out of the 
overflow was about 1 lb. per minute. The funnel 
was then drawm smartly away, the time being taken 
by means of a stop-watch, while at the same time 



WAlMSIiEY.— TAB DISTILLING. 


[Sept. 16 


1922 . 


the water running from the overflow was led into 
the bucket mentioned above. At tho end ^ of a 
d^nite time the funnel was replaced in ^ition. 
and the bucket drawn from underneath the over- 
flow pipe. The water both in the box and in the 
bucket was then separately weighed. The reason 
for weighing the latter was to ensure that a con- 
stant rate w overflow had been maintained. Dur- 
ing the course of each teat the temperature of the 
water waa noted; in the case of cold water 
this did not vary by more than 0*2^^ C. in any one 
test, while in the case of the warmer water the 
maximum variation waa not more than 1® C. The 
stop-watch employed was found to agree ^th 
several other watches to within 1 in 4000. The 
weighing machine was overhauled and tested before 
being used, and waa found to be sensitive to the 
degree of 0*5 lb. in 700 lb. At least three t-^ts were 
carried out at each temperature, and with each 
nozzle. - , 

The results of the calibration experiments showed 
that the apparatus is capable of giving very 
accurate results. With the exception of those 
obtained with the J-in. nozzle, all the results in any 
one series agreed to within 0*3%. In the case of the 
i-in. nozzle the difference between the highest and 
lowest resnlt in any one series was about 0*5%, and 
even this is satisfactory, since the measurement of 
the contents of a tank by dipping is not usually 
correct to J in. in 50 ins. As the temperature of 
the water affects the quantity delivered, it is more 
convenient for purposes of calculation, in using the 
apparatus with water at any temperature between 
5 ® and 20 ® 0 ,, to determine the quantity delivered 
in cubic feet instead of in lb. This has therefore 
been done, and the results are given in the sub- 
joined table : — 

Temperature Volume of water delivered in cubic feet per mlnuU« 
ofwat«r*C. i'DOitle. i'noiale. i'noiile. Taorde. | cowle- 
4 .. 0-2720 .. 0-674 1-012 1-404 1-642 

8 0-2725 .. 0 676 1-016 1-412 1-651 

12 .. 0 2781 .. 0-677 1-018 1-421 1 -^ 

16 .. 0-2786 .. 0-678 1021 1-480 

20 . . 0-2743 . . 0-670 1024 • 1 439 1-678 

Stress has already been laid on the fact that, in. 
order to obtain the best results, it is necessa^ that 
water should escape through the overflow pipe, E, 
at approximately constant rate, which during the 
calibration of the instrument was 0*7 to 1*5 jb. per 
minute. Any increase in the rate of overflow m 
accompanied by a slight increase of head , tor 
example, when the overflow is 1 lb. per minute, the 
head is 3*19 ins. above the top of the delivery pipe, 
while when the overflow is 4 lb. per minute the 
head is 3*32 ins. above the same level. Thus, by 
increasing the overflow from 1 lb. to 4 lb. per 
minute the head is increased by i in. A few tosts 
carried out showed that an increase of head ot 
0*1 in. increased the outflow by about 0 * 1 % 7 that 
the error caused by increasing the overflow from 
1 to 4 lb. per minute is not very great. It is pre- 
ferable to eliminate the source of error altogether. 

When the rate of flow had been deterimned for 
each of the nozzles, the apparatus waa used tor the 
calibration of several tanks, in order to see whether 
concordant results could be obtained. 

In the first test a plant-measuring vessel, 
designed to deliver a definite volume of acid to a 
cylindrical tank, was calibrated by running water 
into it from the calibrator until water just appeared 
in the sight-glass of the overflow pipe. In two 
consecutive tests, using the I-in. nozzle, the times 
taken to fill the measuring vessel were 50 mm. 
47*5 socss. and 60 min. 49 secs. — a difference 01 

second test consisted in the calibration by 
two independent observers of a stoneware tank of 
about 200 gallons capacity, using the |-inch nozzle. 
' The difference between the two aeterimnatioM tor 
^}ia fume volume was 0*1 in 39 ins., or about 0*^% . 


The third test carried out was the calibrajm. 
of an egg-ended boiler, which had previously bS 
twice calibrated by filling it with water and weiS 
ing the water which it delivered for each inch of 
depth. The water from the calibrator was delivejJ 


to the boiler during definite intervals of time, li 
the end of each interval the depth of water is ^ 
boiler was determined by means of the 
measuring rod that had been used in calibrating tL 
tank previously. In order to obtain the 
per inch, the volumes of water run during the van, 
ous intervals of time were plotted graphically^ oni 
very large scale, against the depths of water regis. 
tered in the boiler. On connoting these pofnt, 
to furnish a smooth curve, it was found thit 
whereas a few points lay outside the graph out of 
these none was further from it than a distance 
representing 0*1 in. in the dip, whilst tho very 
great majority were within half this distance. Tbs 
volume per inch was then read off the graph, and 
these results compared with the figures obtained by 
actually weighing the water delivered from tie 
boiler. 

There was a considerable difference in the 
volumes of the boiler up to a depth of 10 ins. ai 
found by direct weighing of the water and by the 
calibrator, probably due to the fact that an error 
of 0*1 in. in measuring the depth makes, during 
this part of the calibration, a considerable per- 
centage error in the volume. At any rate, it does 
not appear to be due to errors cither in the veigi. 
ing of the water or in the calibrator, since at 
greater depths when an error of 0*1 in. in the depth 
has a comparatively small effect the agreementV 
tween the two sets of results is highly satisfactory, 
The results showed that the apparatus is capable 
of giving results quite as accurate as, if not more 
accurate than, those that can be obtained by the 
direct W'cighing method. , , 

From the results of the three tests desenW 
above, the calibrator appears to be capable of giriw 
results correct to within 0 * 2 %, provided that the 
depth measurements are read to that degree of 
accuracy. By using the largest nozzle a boiler of 
600 cub\ ft. capacity can be calibrated in a littte 
over six hours, while the apparatus is also suiUble 
for the accurate calibration of small vessels such ai 
Euncotton nitrating pans, one of which, by using 
the i-in. nozzle, can oe calibrated in less than ten 
minutes. Several of these instruments have been 
in use more or less continuously for the last w 
years, and have proved thoroughly; satisfactory. 

The author wishes to express hia thanks to tbe 
management of Messrs. NoW Ind^ustncs, Limitc , 
Ardeer Factory, Stevenston, Ayrshire, grauting 

permission to publish the information contained 
this paper. 

TAR DISTILLING. 

BY W. A. WALMSLEY. 

(4&rwff/rd.) 

Up to about ten years ago town’s 
almost exclusively in horiMntal rctor 
temperature, and the resulting fair^ 

heavy. Horizontal-retort tar has 
thoroughly investigated an aromatic 

and its constituents proved to ^ ^L^nreximateij 
character. On distillation, it yields ‘ PPi Qualityf 

60 — 70 % of pitch of good merchantabi 

and 30—40% of oils containing 
carbons of the benzene, ^i^P^thaleno, . ^ 

oene series, phenols and phenol homolo„ 

dines, etc. . . .. .....r+iral r®bo^’ 

With the introduction of the vert 


The spec” 


;ifit 


oil! 


vviin vim — - 

ft radical change occurred in the tar. 
gravity was lower, and the tar or a 
S.tnre. Glasgow vertical Is. 

tion 40—44% of pitch and 66—60.4 o 
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The tar vapou™ horizontal retorts have to 

«s through the hot outer crust of the charge, 
^ a also to some extent along the hot walls of the 
"tort Breakdown occurs, and the resulting tar 
* bensenoid in character. In vertical retorts the 
*rlier portions of tar vapours are provided with 
^fool means of escape from the retort through 
' nc8 at a lower temperature than that at which 
f „ are formed. It is even possible that they have 
"me solvent action on the coal in these lower tem- 
mrature zones, and pick up, in passing, some of 
ho primary constituents of the coal stuff itself. 
ITie tar resulting from such conditions is parafhnoid 
n nature, and is known as low-temperature tar. 
[he later portions of tar vapours, however, are 
iubiected to some extent to the conditions that 
ippertain in horizontal retorts and give benzenoid 
tftr. 

Vertical-retort tar may therefor-© b© looked 
upon as a mixture of high- and low-temperature 
tars. No thorough investigation has been mad© 
jf vertical-retort tar. It contains less benzol 
than horizontal tar, practically no naphthalene, 
a large percentage of compounds extractable with 
caustic soda, containing very little real phenol. 
These compounds would appear to approximate 
to the phenolic substances extractable from wood 
tar creosote, which contains guaiaooi and 
coeruligDol. 

Some recent experiment^ carried out by us 
appear to indicate the presence of even trihydric 
phenols in the higher boiling portions. They 
■show great affinity for oxygen, absorbing it very 
[readily in the same way as pyrogallol. 

! The following figures serve to show the differ- 
ence in distillation range between the tar acids 
obtained from vertical and horizontal retort tars. 
The whole of the oils up to pitch were extracted 
frith caustic soda, and the resulting tar acids 
dried and then distilled. 


ISorizontaX-rttori tar. 


^16 emde dry tar adds obtained were eqolralent to 9% by 
weight of erode tar, and had the foUowlag distUlatioa raoae.xikDtf 
a Wartz flask • 


Drop .. 
45-2% at 

72-5% 

81 % 

84-5% 

88 % 


186* C. 
200* C. 
210* C. 
220* C. 
230* 0. 
240* C. 
250* C. 


V erticaUretori tar. 

cmde dry tar adds obtained were equivalent to 13-2% by 
B had the following disUUation range, using 

a wurtz oask : — 


Drop 

10 % 

28% 

45 % 

56% 

63 % 

78 % 

84 % 

82% 


1B5*C 
200* C* 
210* C* 
220* C’ 
230* C 
240* C* 
280* C* 
300* C 
310* C' 


- — chuuve 

‘hiia when cooled. 


Gave highly Tiscons 


fp^i. that tar nckls obtained 

ni ■pertical-retort tar might approximate to 


some eonaiderablo extent to the high-ooefficient 
Mjds obtamxble from blast-furnace creosofe, and 
the comparison between the distillation ranees 
and physiral properties was made, with the results 
given at the foot of this page. 

following, taken from monthly distiUation 
and yield statements from two separate works, 
one distilling honzontal-retort tar, and the other 
distiUmg vertical-retort tar, illustrates the differ- 
ence in specific gravity, percentage of volatile 
products, and percentage of pitch obtained 
during Hhe primary or crude distillation of the 
tar. 


Horizontal tai. 


Ammonia water. 
Crude naphtha 
Light oil . . 
Kiddle oU 
Creoaote . . 

Pitch 


Free carbon 
Calorific value . . 
Pitch volaUie matter 
Fixed carbon 
Free carbon 
Ash 


Sp. gr. 1-091. 

sp. gr. 1*176. 

Sp. gr. % Yield. 

Sp.gr. % Yield. 

1*025 4-0 

1003 30 

0-946 2-59 

0*925 1*34 

— — 

1-007 6*02 

0-906 30*91 

1*025 6*18 

1*053 20*09 

1-045 16-32 

— 41*47 

— 66-56 

Total 90-06 

Total 99-42 

Vertical tar. 

Horizontal tar. 

F. . . 345 secs. 

610 secs. 

1-19% 

11-5% 

. . 16.120 B.Th.U. 

16,150 B.Th.U. 

e9-0% 

63% 

30% 

47% 

5% 

25% 

0-1% 

0-1% 


All crude tar contains a certain percentage 
pf entangled ammonia water. The removal of 
this ammonia water, which comes over along with 
the crude naphtha fraction, is the most trouble- 
some part of the distillation. The still must be 
fired ver 7 cautiously, until all ammonia water has 
been driven off, otherwise frothing takes place, 
and a considerable quantity of tar passes over 
to the condensers and receivers. 

In a typical distillation carried out at the Provan 
works the total time of distillation was 28 hours, 
and the total distillate approximately 36 — 40%. 
The distillation of the crude naphtha and water, 
amounting to only 3%, took 22 hours, the remain- 
ing 33 — % coming over in 6 hours. 

Even at 300® C. the distillate still contained 9% 
of oils boiling at 210® C. — probably the result of 
breakdown of more complex organic compounds, 
which occurs in all distillations. 

Fuel used per ton of tar distilled at two of our 
works, using this type of still; — 


Works 1. 


Fuel used 
Works 2. 
Fuel used 


For distillatioa For steam tbroughoat 

only. worte and in steaming 

of tar atilla. 

1’75 cwt. 1-18 cwt. 

Oroes and coke breeze. Coke breeze. 

1-635 cwt. 0-57 cwt. 

Coke. Coke breeze. 


An experiment on the continuous distillation of 
vertical-retort tar was carried out in two M'ilton 
dehydration coils, with a final steaming still. The 
tar in the first coil wae maintained at 170® C. and 
at a pressure of about 30 lb. per sq. in. On releas- 
ing to atiiKXipheric prepare, naphtha and water 
passed off as vapours to the condenser, and the 
residual tar was then pumped through the second 


fraction. 


190 *- 205 * 

S-210* 

210 *- 216 '‘ 

2W-230* 

2^,252* 

ISr^^o* 

270 »-. 295 '> 


Distillation test of tor acids. 


^ palmaroock crude nsphtlu. 

% ^tween Sp. gr, Belnctive Index. 


Dalmarnock middle oil. 


Sp. gr. 


EelnicUve 

index. 


Blast-furnace tar 
Sp. gr. 


2foU.- 


-L after the epedfio grmvlty Indicates that the fraction gives Liebermaim reaction for idienols. 
N Ind i ca t ea that it does not. 


adds. 

Refractive 

index. 


24-6 . . 

1-056L 

1-5435 

_ 





_ 

— 

— 

34-8 .. 

1-0S6L 

1-6385 

47 

!! 1038L ]. 

1-5362 

21-4 

. 1031L 

1-5385 

7 

1-022L 

1-5S75 

9*7 

1020L .. 

1-5870 

11 

1-021L 

1-5330 

0-7 

1-020L 

1*5370 

w.. 

— 

— 

— 

. — 

— 

- - 


— 

17 

!! 1013L .. 

1*5350 

30-7 . 

. 1-OllL 

1-5325 

• - 



4*5 

. . 1-04717 . . 

1-5050 

— 

. — 

— 

• • — . . 

““ 









19-4 

. 1038N . . 

1-5530 

— 

— 

. — 

— 

” — 

— 

7*8 

1066N . . 

1*5730 
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coiJ, where tiie temperature and pressure were 
maintained at 360® C. and 24 lb. per sq. in,, re- 
spectively. On reducing to atmospneric pressure, 
mixed carbolic and heavy oils passed away as 
vapours to the condenser, and the residual tar was 
steamed with superheated steam in the final super- 
heating still. _ The experiments showed that tar 
could be distilled continuously with production of 
a good medium soft pitch of 1^® F. twist-point, 
even without the hnal steaming-still. 

In the ordinary method of distillation, the tar 
yielded approximately 57% of oils and 43% df pitch. 
Under the conditions of the experiment, the yields 
were 73% of oils and 27% of pitch. 

Since the experiment, the top portion of the 
second coil has been dismantled, and six laps show 
a deposit of carbon. The first lap shows from | in. 
to 4 in. deposit. The next three show a i-in. 
deposit, and the next two ^ in. deposit of carbon. 

The oil produced from the second coil during the 
experiment has been examined, and a comparison 
is given below between this oil and the oil obtained 
by distillation in the pot still. 

Mixed c&rboUc *nd 
OU obtained heavy creosote <rfb ob- 
during experiment, talned during oi^nary 



distillation In pot stills. 

8p. gr. 15-5* C. 

103 

1-014 

FraiedOQ to 300* C. . . 
FracUoQ to 300* C. 
wuhed tree from tai 

0-991 

0-987 

adds And pyridine . . 
Paraffins (fractioa to 

0-9598 

0-9547 

300* 0.) . . 

Loss on washing with 
sulphuric add (frao- 
tion to 300* C. 
washed free from tar 

15% 

12% 

adds and pyridine) 

19% 

12% 

Tar adds 

Sp. gr. erode dry tar 

34% 

34% 

adds 

1-087 

1-0S3 

Character of tar adds 

Apparently 
17,100 B.Tfi.U. 

Stifi, sUcky, homo- 
geneous mass. No 
evldeoce of low- 
boiling substances. 

identical. 

Calorific value 

17,400 B.Tb.U. 

Beddne at 300* C. . . 

UobUe, oily mass 
conUdniog crys- 
tals. 


From these figures it would appear that there is 
very little difference between the fraction of either 
oil boiling up to 300® C, 

On carrying the distillation of both oils to 360® C., 
the oil obtained in the experiment leaves a r^idue 
of soft pitch amounting to 24%, against 9% from 
the ordinary oil. Examined microscopically, the 
pitch produced during the experiment appeared to 
contain no more free carbon tnau that produced in 
the ordinary method of distillation by the pot still. 

(Note: The full paper, which will appear in the 
Proceedings of the Chemical Engineering Group, 
also contains an illustrated account of the tar 
distilling and auxiliary plant at the Provan 
Chemical Works.) 


Canadian Sections. 

Meeting held at Ottawa on ^fay 15, 1922. 


MR. F. J. HAMObY IN THE CHAIR. 


THE OPERATION OF KOPPERvS BY-PRODUCT 
COKE OVEN PLANT. 

BY C. B. WALLIN. 

In this paper the author will give a short <fe«rip- 
tion of the Koppers coke plant of the Dominion 
Iron and Steel Co., Ltd, at Sydney, Nova Beotia, 
and also touch brie]Sy on some points in connexion 


with the by-p»oduct operation and give a 
parison between results obtained from this 
and from the old oven plant of another 
which was in operation from 1902 to 1921. 

The importance and necessity at the present t 
of taking advantage of every possible mechani^i 
improvement in quenching and handling foVo .. 

Viinar) wifli abriff. nntrinrr 4-i qnyl vnav^wi..... ’ 


bined with short coking time and maximum 
of by-producte, led to the decision to modern' ^ 
the coke plant; a (ontract for two b.'itt+Ties 
60 ovens each was placed eariy in 1917 and th^ 
whole plant was in operation in March igig 
despite difficulties in the way of getting prom f 
delivery of material. A further battery of th 
triangular flue type has beeii constructed but is ml 
yet in operation. ‘ 

The coal carbonised is entirely from the Dominio 
Coal Co.’s mines at Glace Bay; the following 
is an average analysis; — Volatile matter, 3d'5o^ 
fixed carbon, 57'50; ash, 9'00; sulphur, 2‘50%, Jj 
order to eliminate a portion of the ash and sulplmr 
the coal is crushed to and then washed in a 
British Baum Washer of 150 gross tons per hour 
capacity, the coal being delivered to the oven bin 
by a 36' belt conveyor without any further 
drainage than is obtains in the regular operation 
of the washer. In this condition the average 
moisture content is 11% and the average analvsia 
calculated to a dry basis: — Volatile matter, SoDO* 
fixed carbon, 60‘50; ash, 4*50; sulphur, 175%. ’ 

The ovens are of the standard Koppers regener- 
ative type and of the following dimensions:- 
Lenrgth, 37' 6'; width, pusher side, 15|'; width, 
coke side, I8i' ; height from floor tile to top of 
coal, 8' 7'. They have a capacity of approximately 
11*3 net tons of dry coal; this capacity will vary 
somewhat with the percentage of moisture in the 
coal and also with the degree of fineness to which 
the coal is crushed. 

Each oven has its own independent regenerator 
and is a separate unit. The gas for heating is 
supplied by means of a hollow gun brick running 
the entire length of the flues, and fitted with 
graduated clay nozzle bricks, each nozzle brick 
supplying gas to individual vertical fiuos, of which 
there arc 16 on the pusher side and 14 on the coke 
side of the division wall. The nozzle brick.s of the 
largest area are placed on the two outside flues 
to compensate for the heat lost through radiation 
at the doors and outside walls; the nozzle next to 
these is the smallest, and then the size increa^s 
again towards the centre of the oven to allow for 
ill gas pressure and also loss in B.Th.l. per 
cub. ft. of gas burned owing to the incieasG lu 
temperature of the gas. 

The necessary air for combustion is drawn through 
th#* regenerators by stack dr.auglit, and is heatcfi 
to about 1800° F., and from the regenerators passes 
into the vertical flues alongside the gas 
The air supply to each regenerator is regulated by 
dampers, the damper for the oven farthest 
from the stack having the widest opening, tkus 
equalising draught conditions on each 
Further adjustment for each vertical Atie can 
m.’ide by altering the size of the opening where . 
vertical flue joins the horizontal flue, by means 
a sliding brick. The individual flues can 
inspected by removal of a cast iron cap, 
this way it is possible to examine the ^ ^]]v 
gas nozzles, change them if necessary, and ge • ; 
keep a close check on the conditions „x;on 

combustion is taking place. This careful at 
to the methods for regulating gas the 

in the even beating of the oven walls '' 
minimum amount of fuel gas. . . 

The gas barns on individual sides 
wall for periods of half an hour at a is 

reveraal of gas cocks and air and stack o ^ 
effected by a master control operated oy 
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Binding clock. This control sets in operation the 
lectric motors which close the gas oocks, reverse 
. „k and air dampers and open the gas cocks on 
he opposite side of tho ovens. 

The coal is charged into tho ovens from a larry 

pipped with four hopperSj the coal from the oven 
iin being weighed into each hopper, so as to obtain 
even a charge as possible in the oven, and 
evelled by means of a levelling bar. The charging 
overs are then placed in position, luted on, and 
ha ascension pipe connected to the collecting main 
iy opening a butterfly valve. 

A charge of 11'3 tons of coal can be carbonised 
Q 18 hours with a flue temperature of 250(P F. 
['he ovens are designed for a coking period of 
6 hours, but with coal containing 11 % of moisture ■ 
18 not deemed advisable to raise the flue | 
eniperature sufficiently to acicorriplish this. 

At the end of the coking period the oven is dis- • 
onnected from the main, the doors removed, and ! 
he coke pushed out into a car of steel and cast iron ; 
oEstruction, which is then taken by an electric I 
ooomotive to the quenching station, where it is j 
prayed with water for 30 to 36 seconds, and the | 
oke, after draining for 5 minutes, is discharged ■ 
in the coke wharf. From the wharf the coke is fed I 
m to a belt conveyor, which delivers it on to a i 
-inch grizzly screen, the furnace coke and breeze : 
leing delivered direct into cars. 

The gas generated during the coking period is 
•arried by means of ascension pipes to the collect- : 
ng main and thence by cross-over and suction mains ; 
0 the header outside the primary coolers. The i 
ross-over mains are fitted with a gas-governing j 
levice, the function of which is to maintain a con- : 
tant pre&sure on the ovens. It is operated by a 
loat which is controlled by the pressure in tho * 
Electing main ; this float actuates a lever making 
•lectrical contact in the power circuit of a reversing 
notor, and this in turn opens or doses a butterfly 
■alve on the main until the lever returns to a 
leutral position and cuts out the motor. 

In order to keep all mains clear of pitch a flush 
f hob tar ajid gas liquor is circulated by a centri- 
ugal pump and the solid matter filtere<l off by suit- 
ble screens and removed. 


The gas passes through the primary txibular 
oolers in counter current to the cooling water, the 
xit temperature of the gae being determine<l by a 
agliabue temperature control operating a motor 
alve on the water inlet lino. Hero the greater 
the tar and ammonia liquor is condensed 
nd flows to the hot drain tank to be used as a flush 
the manner mentioned above. 


The gas is drawn from the overw bv means o 
xfia^ters having a capacity of 700,000 cub. ft 
'er hour and driven by a steam engine fitted witl 
' "halves. The cut-off of these val ves is regu 
X ^ Root’s gas governor which maintnin.s ; 
too ■ ^^cuum on the suction main and elimin 
^ varying quantities of ga; 
to a less extent, to variation ii 
3 Pf®saure. After leaving the coolers, tho ga 
iRi ^ extractor which removes tht 

ts then into a rcheater, when 

C, by means o 

lien oases'™ enginee. The heated gas i: 

al the saturator, which is a cylindri 

Wn a vertilTSlJ™^ with lesid. Its passage i 
“ P.’P® inside the saturator, int( 
'ips Ls nf ^ ®i'SP^st' pipe ^50 of lead. T^is crackei 
*liptical U;eection, and is slotted witl 

isaturaterl ^ throu^ which the gas bubbles int< 
“8 77 nf tttninonium sulphate contain 

“oniuni sulphuric acid. The deposited am 
ipkon on +n .»? *1 cnntinually eiectedby an oi 
haeb table, tho mother liquo 

s TOofe into tho aaturator. The addition o 


i 

i 

i 


acid U controlled by the operator, who tests the acid 
t bath at intervals of half an hour. 

Ihe smphate from the drain table is flushed into 
A <»ntrifugal dryer, where it is washed with hot 
^ter and whizzed for 16 minutes and then dis- 
charged. It contains on an average 2% of moisture 
and of free acid. 

Dealing with the type of coal used on this plant, 
about 60^ of the ammonia is separated as gas 
liquor at the primary coolers. The gas liquor after 
separation from the tar, is fed into a 6-ft. still 
having .free and ^ed ammonia stitUs on separate 
foundations, the lime necessary to decompose the 
Med ammonium salts being introduced into the 
bottom section of the free ammonia still; the steam 
for operation is obtained from the exhaust steam 
from the engines at 15 lb. pressure. The liquor feed 
IS measured by a Venturi meter, and these stills 
have successfully treated 3(XX) gallons per hour with 
a loss of 0*02 g. per litre in the waste liquor. The 
ammonia liberated by the combined action of 
steam and lime is conducted by a covered pipe to 
the main gas line between the reheater and 
saturator. The saturator is at times Jiahle to 
blockage from formation of “ rock salt,” hut by 
increasing the acid content of the bath and raising 
the top temperature of the still to 103° C., that is 
to say. introducing an excess of steam, at the end 
of each shift, this difficulty is entirely overcome. 
The gas liquor contains 8*2 g. of total ammonia per 
litre, of which 65% is fixed, and of this nearly all 
is present as chloride. Although the coal used is 
obtained largely from submarine areas, it contains 
very little sodium chloride, heading to the assump- 
tion that the chlorine which is present as ammonium 
chloride in the liquor is organically combing in 
the coal. 

After leaving the saturator the gas passes through 
an acid separator to remove traces of acid mother 
liquor and thence to the final cooler, a steel tower 
60 feet high and 12 feet in diameter^ containing 
wooden grids. Tho gas is here in direct contact 
with a descending spray of water, the consequent 
cooling being accompanied by partial deposition of 
naphthalene. No difficulty is experienced in cool- 
ing the gas if necessary to within 3'^ of the water 
temperature. After being cooled the gas passes 
through two towers 100 feet high and 15 feet in 
diameter, arranged in series, and is here washed 
with a petroleum oil of high boiling point which 
absorbs the benzol vapours from the gas. Under 
suitable conditions of gas and oil temperatures and 
oil flow, at least 92% of the total benzoil is absorbed. 

After leaving the benzol scrubbers the gas is 
passed into the bolder, from which is supplied all 
the gas nccc^ary for the coking operation, while 
tho surplus is rai?cd to a suitable pressure and used 
under l:^ilers or in reheating furnaces. Of the total 
gas generated during carbonisation approximately 
40% is used for heating the ovens, while 60% or 
about 6300 cub. ft. per ton of coal carbonised is 
available for other purposes. 

This plant has had an experience which is proh- 
abl.v unique, at any rate on this continent. It is 
constructed of silica brick, and although it has 
operated for three years and a half with coal con- 
taining 11% moisture, a factor which but a short 
time ago would have dismayed even the most 
courageous operator, as far as can be judged it 
has suffered no undue deterioration. In addition 
it has made coke in periods ranging from 17^ to 
4S hours, with frequent changes in schedule owing 
to the changing business conditions in the past 
two years. 

Wiien washed coal is coked in silica ovens no 
undue harm appears to be done to the brickwork 
if the coal is in a siifificiently fine state to prevent 
tli© drainage of the water; this state of division 
will depend on the nature of the coal and the 
percentage of water present. 
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Changes in schedule, specially if frequent^^re 
more difficult to combat, as luterationa in flue 
temperatures will cause UKire or less eerious leaks 
in a brick structure, and it is only by the closest 
co-operation between the battery and heater fore- 
men and. the oven patcher that these can be kept 
under control. 

For successful operation of a coke plant both 
from the point of view of coke and by-product 
production it is necessary to keep a continual 
check on every part of the operation, and in order 
to accomplish this the plant is fitted with r^ording 
instruments giving a 24-hour record of all necessary 
particulars, such as pressure on ovens, gas tem- 
peratures at various parts of the plant, amount 
of gas consumed on ovens, and amount of surplus 
gas made. In addition daily analyses of coal and 
coke, gas, ammonia liquor, and toss of ammonia 
at stills and saturators are made by the laboratory 
department, and the coke is tested at the ovens 
dally by the shatter and hardness tests. It is only 
in this way that the operation can be maintained 
regular and errors in operation can he detected and 
rectified. 

It is important that the oven should bo filled 
to the proper level and that it. should be as tight 
as possible, and in addition that the gas pressure 
in the oven should be kept as little above atmos- 
pheric pressure as is practicable. No ovens can be 
absolutely tight, and it can easily be understood 
that excessive pressure will cause loss of gas and 
other by-products into the flues, and thence into 
the atmosphere, or a suction will draw in waste 
products of combustion containing excess oxygen 
and burn up part of the gas in the oven. A pressure 
of 2^ mm. of water carried on the collecting main 
is usually sufficient to ensure correct conditions in 
the oven. 

The most important factor in the nature of the 
coke and the yield of by-products is the tempera- 
ture of carbonisation; this is determined by the 
speed of carbonisation and also the temperature 
carried at the top of the oven. This latter factor 
determines the yield and nature of the by-products, 
as if the temperature at the oven tops is excessive, 
the gas in contact with the coke and hot brick- 
work undergoes complicated chemical changes. 

Generally speaking, with increase of temperature 
the coke is smaller and harder, more gas is 
generated per ton of coal, and more benzol and 
naphthalene are produced, while the tar and 
ammonia yields drop. The light oil made at high 
temperatures contains a smaller percentage of 
saturated and unsaturated paraffin hydrocarbons, 
the reason being that these are decomposed into 
benzene and its nomologues, and this is evident in 
an increased yield of benzeno nnd freedom from 
admixture of paraffins. 

The yields of benzol and ammonium sulphate vary 
in opposite directions, higher temperatures being 
favourable to the former and reducing the latter. 

A comparison of the ovens working with coking 
periods of 18 and 24—26 hours respectively, and 
also of the yields from the original ovens and the 
Koppera ovens will illustrate this: — 


Five temperatore 
Coke— . . 
Btaattpertevt .. 
Hardneistest 
AmiDontam ■olphata 
Tar 

Total fve 
Beasol (p 


CoUng period 
18 boon. 24-24 boon. 
2600* F. 2200* F. 


(laire) .. 


62% 68% 

88% 81% 

28 8 80-8 lb. per ton of o«nl. 

10*6 12-0 galb. per too of ooal. 

11,^)0 10,800 cub. ft. per ton erf ecal. 

1*8 1*4 gaUa per too ot ooal. 


mie presence of paraffin compounds in the benzol, 
althou^ not dete^ble b^r a distillation test, is 
revealed by the difference in specific gravity. No 
figures for benzol, toluol, or solvent naphtha can be 
giTen, u these are recovered and purified together 
for use as motor fuel. But whereas a motor fuel 
made with a high oven temperature will have a 


roecifio gravity of 0-870, ^ proditet ahowine » 
matillation teat, but the result of lower tamp.**'?* 
carbonisation, will show a gravi^ of only O-sm^ 
unmistakable evidence of the presence of 
hydrocarbons. 

A further interesting point may be noted 
qualitv of the tar produced. With a cokin» 
of 19 bouie the specifk: gravity is 1-158 and - 


distillation test gives: — at 190° 


C-. 51 
-10 ^ 


plajj 


200° O., 22% at 260° C., and 35% at 300° c 
oorreeponding figures fcr tar made with a ’■* 
coking period aro: — 8p. gr. 1-132, 4% at iw n 
8% at 200° C., 28% at 250° C., 42% at 300° C 
Comparison between the by-product yields f 
the operation of the old plant and the Koi)2 
plant brings still further into prominence i 
dilferences due to temperature control and ^ 
regulation. ® 

In the case of the original plant the temperat®, 
control was of very indifferent nature, judged? 
modern standards. The fuel gas was intr^J 
through one straight pipe at the eide of the cT 
bustion flue and burnt as best it could, the resalt 
being that the charge was unevenly coked andtk 
top of the oven generaJly as hot as the »ali. 


There was no automatic control of 


, .. 8*15 Pressjit, 

and it was no uncommon occurrence to have a. 
cessive suction or pressure on the ovens. The yidj 
of hy-producta was very much lees than witHtlii 
Koppers plant. The surplus gas ivoiild oult 
average approximately 3000 cub. ft. per ton of mil 
against 6300 cub. ft. with the Koppers plant, nj 
was of a very inferior quality, containing 25-30J 
of nitrogen. The tar yield was 7 gallons andllj 
yield of ammonium sulphate 20 lb. per ton oi coil 
as against an average of 11 gallons and, tq 
28 5 lb. respectively with the Koppers plait, 
Again, the influence of indifferent gas presnn 
control and high beats at the top of the ovens sho« 
its effect in the widely different nature of the tii 
as the following table shows : — 


^Xtbalei 


r.pi 

Pitch 

coDtalnln^ 
CrM)eot« oil 
containing 
40'« carbolic veld 


OrldDal oven plant, 
in 
80 
18-2 
26% 
14% 
18% 

2 


Eoppen oves plut 

1*16 

20-7 lb. per ton of tat. 
18-2 cwt. per ton of tar, 
18% of free caibot 
80% 

29% of t&r acids. 

1 gall, per ton ottir. 


Montreal Section. 


Meeting held on March 17, 1922. 


A STUDY OF CONDITIONS CAUSIhG 
INTEGRATION OF CEMENT CNDEBTHi 
"ACCELERATED” TEST. 


BT A. G. Fleming. 


{Ahstraci.) 

The “boil” or “ acoelerattKi ” steam fa 
cement, in use for many years, was first m 
duced by Michaelis in 1870. Ae first « 
balls of neat cement, of about 5 cm. j. 

kept in moist air for 24 hours and then pjf 
cold water which was boiled for 6 hours, 
various modifications, the essential detai^ 9 
process have not greatly altered, as a 
present-day American and Canadian ^ 

shows. According to this specification t 
should be carried out as follows: — . 

" A steam apparatus which can be ^ 

a temperature between 98° and 100° O. ' 
mended. A pat from cement paste or nor 
sistency, about 3' diameter, on* 

and taMfing to a tiiin edge, shall be m ^ 
clean glass ^ate 'about 4 inches ti* 

in moist air fw 24 hours. In moulding t 
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vrf- ■Xi'I-j 


rAmenfc paa^ eh^ firetilJbe flattened on the ^aes 
nd the pftt made by drawing the trowel from the 
Juter edge towards the centre. The pat ehall then 
nlaced in an atmosphere of steam at a tempera* 
tore between 98® and 100® C., npon a suitable 

pport, 1 inch above the boiling water, for 5 hours. 
Should the pat leave the plate, distortion may be 
Lst detected with a straight edge applied to the 
surface which was in cont^ with the plate.** 

The American specification further advises that : 
<‘Iii the present state of|pur knowledge it cannot 
be said that a cement which fails to paas the 
accelerated test will prove defective in the work: 
nor can a cement be considered entirely safe simply 
because it has passed these tests.** 

Despite various attempts to displace the “ boil ** 
test by others, it stiill finds much favour among 
American cement manufacturers as being a fair 
indication of weak points which ne^ attention and 
n useful gauge of the essential qualities of a cement, 
although it is sometimes unnecessarily severe. 

As alternative methods to the “ boil ” test the 
foJlowing are sometimes used : — 

(1) Autoclave tesi. — Neat briquettes are made up 
in the usual way, and after 24 hours in a moist 
chamber are placed in an autoclave and covered 
^ith water. Steam is passed in until, in 45 
minute?, a pressure of about 20 atmospheres is 
obtained. This pressure is maintained for hours, 
after which the briquettes are cooled and broken in 
a standard testing machine. After a great deal of 
controversy in the United States and Canada, and 
considerable investigation, it was considered that 
this tost was mi^eading and did not warrant the 
greater expense entailed, in comparison with the 
more rou^-and-ready low-pressure “ boil *’ test, 
which was held to be quite severe enough and fully 
as accurate in determining constancy of volume. 

(2) The Le Chateiier test — ^as carriM out in Great 
Britain. 

(3) The cold water test. — Pats are stored in cold 
water for 28 days. This test loses much of its 
utility from the fact that many unsound cements 
improve under water. Usually, too, a much more 
rapid test is required, 

(4) Microscopical test. — The determine free lime 
in cement a microscopical test is sometimes used. 
But since the microscope does not differentiate 
between the free lime (considered by some 
authorities as the cause of unsoundness) and the 
calcium hydroxide developed in the cement on 
Btorag© and seasoning, it is not of much value. 

A number of comparative testa were made in 
the author’s laboratory with the primary object of 
noting the relative effect of the ordinary “ boil ” 
rest on test pats stored under three different con- 
* moist air, and in water 

at 70° P. These teete were made on seven different 
(A, B, C, D, E, F, and G), obtained from 
tnre© different mills, the chemical analyses of these 
cements being as follows : — 



KUlNo.l. 

MUl. No. 2. 

XUl No. S. 


b&iDple 

Sample 

Sample 

Samiriei Sample 

Semple Sample 




B. 

a 

D. 

B. 

F. 

G. 

SUica .. 

Upmirift. 

Metric 

l»-72 

% 

20-72 

% 

21-M 

% 

21-04 

% 

21-20 

o/ 

2210 

% 

22 70 


SOB 

7-05 

7-25 

7-18 

5 90 

5 66 

oiide . . 

2-88 

2-62 

8-05 

S-25 

St2 

200 

2-12 


05*05 

03-74 

01-67 

01-50 

01-53 

03 05 

03-18 

trfoxide 


8-14 

2-14 

2-10 

2-10 

2-75 

2 78 

led 

1-72 

100 

1-80 

zos 

1 7Z 

1-51 

^tiOQ 

106 

1-10 

1-80 

1-48 

1-88 

1-04 

1 09 


M-ee 

dO-12 

00-27 

00-25 

09-29 

99-02 

98'9» 

(S10,+ 

3*0 

2-82 

2-60 

Z-64 

260 

260 

2-00 


Mill 1. Cements A and B.— -Neat pats of 
cement A completely disintegrated under the 
specification “boil” teat, as also did neat pats 
stored under the three different conditions amre- 
montioned when subjected to the accelerated test 
after various intervals up to 62 days. Mortar pate, 
made m the proportion of 1 cement : 2 sand and 
1 cement: 3 sand, disintegrated up to the age of 
1 month, after which there a gradual improvc- 
^ nionths the 1:3 pats were sound, 
wlnle the 1.2 pats, though greatly improved, still 
showed signs of checking and cracking when 
Bubiected to the test. 

Test pieces made from cement B passed the test 
perfectly, at all ages and under every vari-ition of 
storage. [N.B. Cement A was over-limed and 
contained at least 14 % excess of free lime — a 
probable cause of failure. J 

Mill 2. Cements U, 7), B.— Though these cements 
were practically identical in composition, C failed 
to pass the specification “ boil ” test, D was un- 
sound at first but seasoned in storage and finally 
passed, while E was sound both at first and 
throughout all the tests. “ Boil ” tests were made 
on neat pats of these cements after storage in dry 
air, for periods ranging from 16 hours to 2 months. 
Cement C was unsound at every period; D, when 
tested after storing for 16 and 24 hours, showed 
some cracking and deformation, but was satis- 
factory after storing for 48 hours ; E was sound at 
every period tested. 

After storage in water, neat C cement failed 
at ages 1, 2, and 3 days. After a week pats were 
less unsound, but curled and cracked under the 
test. After three weeks, distortion was very 
slight; after four weeks pats were quite sound. 
The 1:2 mortar was sound after two weeks; tie 
1:3 mortar curled and cracked in the test after 
48 hours, but was sound after 72 hours. 

Neat pats from D (after seasoning), and E, as 
well as pats from 1:2 and 1:3 mortars, successfully 
passed the “ boil*’ test after storage for 24 hours 
in moist air followed by storage in water. 

Mill 3. Cements F, G. — Cement F passed the 
usual specification test, but the neat pats checked 
and warped in the test after being stored in moist 
or dry air. The effect of dry air was not so marked 
as that of moist air, as pats stored in dry air were 
sound after 4 days. Pats stored in water were 
sound at all periods tested. The mortar pats were 
sound at every period and under all conditions. 

Cement G completely failed the normal specifica- 
tion test, as did neat pats stored under varying 
conditions up to 1 month. The mortar pats 
behaved better, and showed varying degrees of 
improvement until, after 2 weeks, they were sound 
under the test. 

Conclusions reached from these experiments 
are : — 

(1) The chemical composition of an average 
Portland cement gives little guidance as to its 
probable behaviour under the accelerated test. 
(Cf. cements F and G, which are almost identical 
in composition.) 

(2) Unsound cement stored under water shows 
a marked improvement compared with that stored 
in air, either dry or moist — the natural storage for 
cement, at any rate during hardening, is under 
water. 

(3) Mortars poor in unsound cement improve more 
rapidly than mortars rich in unsound cement. 
There is thus little danger of disintegration of a 
water-stored concrete made from poor cement such 
as C. 

(4) Mortars in practice do not exhibit the weak- 
ness of their neat cement. 

(5) Mortars and concretes are improved by water- 
storage ; concrete should be kept moist, at any rate 
until completely set. 
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Vfuoundneii of cement . — According to Erdahl, 
tinsoundness in the accelerated tests is due to the 
slower hydration of dicalcium silicate as com- 
pared with that of tricalcium silicate and calcium 
aluminates. 

Klein and Phillips, on the other hand, maintain 
that' it is due to nydration of free lime, which, 
unless very fine, may hydrate in a crystalline con- 
dition and exej^ disruptive forces by the growth 
of the crystals, thus causing disintegration in the 
test. Some cements, however, will pass the “ boil '' 
test, but not the autoclave test; others will pass 
both tests, but only after seasoning. In the first 
case, according to Klein, the free lime may be so 
coarse or so highly-burned as not to hydrate in 
the “ boil test, but only under the hi^er pres- 
sure and temperature of the autoclave. In the 
second, aeration with insufficient water to allow 
of solution and crystallisation may cause the free 
lime to hydrate in the amorphous condition. In 
the light of this, it would ^ natural to expect 
that the addition of free caustic lime to a cement 
previous to mixing with water would cause the 
cement to fail under the test. In the author’s 
experiments, however, on the products of a 
number of cement mills, additions of up to 6% of 
quicklime — in some cases even as much as 10% — 
had no effect on the soundness under the 5 hours' 
“boil” test. The probable explanation of this is 
that lime added in this way is immediately ex- 
posed to the hydrating action of the mixing water, 
and slakes before the setting of the cement begins. 
The disruptive force of hydration of free lime is 
thus expended before the test-piece becomes hard 
and inelastic. The danger from free Hme comes 
when this lime is locked up in small nodules of 
clinker, and hydration is delayed until the steam 
can penetrate the nodules, by which time the 
cement is of course set and disruption occurs. 
This was borne out by tests made on the fine 
flour ^passing 200-mesh) of an unsound cement. 
Test-pieces made from the finely-ground product 
successfully passed the accelerated test. 

Experiments with calcium chloride showed that 
additions of from 1 to 2% of this substance to the 
mixing water would correct unsoundness in the 
“ boil ” test when the cement pate had been stored 
in air before testing. When, however, the pats of 
unsound cement, with the calcium chloride already 
added, were stored under water after they bad set, 
in most cases they failed to pass the test. The 
application of some theory of chemical action or 
physical cause other than the hydration of un- 
combined lime appears necessary in explanation of 
this. 

The addition of alkali carbonates quickened the 
set, and in some experiments as little as i% 
caused serious deterioration of the cement in the 
accelerated test. 

These various experiments seem to point to the 
fact that the unsoundness of cement under 
accelerated tests is not entirely due to free lime. 
The combination of tho alkali bases (from the 
silicates of the raw clay) with carbon dioxide from 
the air and sulphur from the sulphides of the 
clinker, and the subsequent oxidation to hydrated 
carbonates and sulphates may, in some cases, be 
responsible for the disruption of the test-pieces. 
The saJutary effect of the addition of Jess than 2% 
of cmicium chloride may thus be due to the preven- 
tion of the formation crystals of alkali caroonaic^ 
and sulphates, which, by their quickening action 
on the set of the cement, would prevent complete 
hydration of free lime in the early plastic condition 
of the test-piece. 

Prevention of umoundness. — A% the combination 
of lime with the silica and alumina of the clay 
takes place at a temperature below fusion point, 
there is relatively little movement possible between 


the particles of cUnker^^uring burning, p 
the finer ^^the .raw malierials are^ ground 


entering the kiln the less chance there i 




of either constituent remaining unoombined 
ability of oement clinker to pass the accelirM ^ 
tests thus depends greatly on the fineness of 
mixture entering the kilns, and great 
ments have been made, both in qualitv^ 
economy, by better pulverising machinery 
where formerly in the “ dry process the mS 
clay and limestone wer^ground to such a 
that 90% passed the l*me8h sieve, most dU? 
now reduce their raw mixtures to a tninimH 
fineness of 95 — 96% through the lOO-meeh sievf^ 

80 — 90% through the 200-me8h sieve. 

■When natural cement rock is used, it is 
necessary to grind so finely, as the combination 
hme and clay is already an intimate one. (In tli' 
connexion it may be of interest to note that th* 
Montreal Island deposit approximates so closelv to 
the perfect Portland cement proportions that tie 


average stone on a 20-foot face seldom 


addition of either clay or stone of h^heMim! 
content.) • ® 

In the “ wet “ process, using marl and clay, there 
is not much difficulty in obtaining flnely-grouad 
materials, but in the “ dry “ process the neceg^rv 
intimate mixing can only be obtained by heating 
the raw materials. It has been demonstrated that 
for most materials, if the mixture from the dryere 
has a temperature of 150° C,, this is sufficient to 
ensure a fine enough grinding to give sound clijiker. 
If only one of the raw materials is heated, or if only 
the surface moisture be remov^ from both, the 
resulting clinker will probably be unsound. If both 
materials are heated to 150° C., this will ensure 
the removal of all surface moisture and a sufficient 
portion of tho chemically combined water of the 
clay to give a sound clinker, provided that the pro- 
portioning nnd the burning conditions are correct. 
There is nearly always enough clay in the limestone 
to make the drying of it as important as that of the 
clay iteelf. 

In the author's opinion very few cases of unsound 
clinker are caused by a high lime content of the 
mixture in the kilns. This is based on the daily 
records of a number of plants over some years; a 
comparison of the analyses showed a greater pro- 
portion of sound cements among the products of 
higher lime content. 
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THE THERMAL DECOMPOSITION OF PKTRO- 
LEUM RESIDUES AT REDUCED PRESSURES. 

BY J. B£1LLY, M.A., D..SC., AND K. W. BLAIR, D.T.C , B-SC. 


(Preliminary note.) 

The dry distillation, at various pressures, oi 
petroleum residues of high boiling point and yi-- 
COU8 crude petroleum oils has been extensively 
carried out owing to the commercial important 
of the fuel oils ond other products produced y 
cracking. Refined petroleum residue.'; have also 
been investigated from a more general aspect 
many workers during the past fifty years. . 
is still, however, doubt as to the 
these complex petroleum products ana as to 
nature and extent of the chemical 
decomposition which occurs w’hen they are ' 

especially under mild conditions in which secon ■ . 


reactions are reduced as much as possible. I . 
of the remarkable results recently obtained y - 
Pictet in the rapid dry distillation under r 
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ressure of certain natural products it seemed to 
ka of interest to subject rariouB petroleum residues 
7 similar treatment, and to separate, and if pos- 
identifyj the different fractions of the dis- 

first material which the authors had occasion 
investigate is that known as “mineral jelly** 
r ‘'petrolatum*’ — a viscous, highly fluorescent 
^Lidue obtained from crude American petroleum 
hv distillation at low pressure with superheated 
steam The “ mineral jeUy ” used in the follow- 
ing experiments contained approximately 87% of 
/vJbon and 13% of hydrogen, and had sp. gr. 
0883 at 38°/38° C. and flash point (close test) 
C. The dropping point was 47° C. and the 
time of flow of 50 c.c. (at 60° C.) from a Kedwood 
standard viscometer was 330 secs. Tlie unsatura- 
tion value was equivalent to 85 mg. of bromine per 
erram of petroleum product. 

^ A large number of rapid distillations of this 
material have been carried out in both glass and 
copper vessels at pressures ranging from atmos- 
pheric to 1 mm. of mercury. Experiments of this 
type are still in progress as well as others on the 
influence of time of distillation and on tlie effects 
of the introduction of a current of steam or inert 
gas during the heating. The initial experiments 
were carried out on 260 g. of material in glass 
retorts and the later distillations on 500 — 1000 g. 
in copper retorts. The properties of the various 
fractions obtained show that more than simple dis- 
tillation has occurred even at the lowest pressures. 
The purified fractions are being investigated as to 
their ultimate composition and chemical nature, 
molecular weigh^ specific gravity, viscosity, refrac- 
tive index, coeMcient of expansion and calorific 
value. The oils separated from the various fractions 
by distillation in a current of steam, as well as the 
gases produced in the original distillation, are also 
under examination. 

To illustrate the pronounced effect of the pres- 
sure and temperature (which latter depends to some 
extent on the rate of distillation) on the character 
of the distillate, the following typical examples of a 
series of distillations are recorded (see Table 1) : — 


Table I. 


Fxpt, 

J'O. Pressures 
(mm.). 


1 

2 

3 

i 

5 

6 

7 

8 


702 

filO 

200 

08 

45 

16 

14 

1 


Copper 

'retort. 


Gla&s 

■retort. 


Temp, in 


Lroiiiltic Oil (In c.c*.) 
(m«.) volatile 
Dls- obsorbed to steam 


approx. 

jield 

distillate 

of 

’C. 

% 

(approx.). 

distillate. 

2S5 — 385 

930 

2?5 

37 

280—365 

95-0 

280 

33 

275—320 

960 

255 

21 

■260—310 

96- 5 

97- 0 

235 

185 

0 

4 

■260—800 

97*5 

97-5 

170 

140 

2*5 

1 

25.5—300 

980 

130 

Kll. 


There a decrease in the “ volatile oil content*’ 
tu degree of unsaturotion of the distillate 

*8 I'he distillation pressure is 
properties of the distillate, 
vary in direct proportion with the 
m pressure. Moreover, the distillate 


Table II. 


Distillation 

pressure, 

mm. 

Fraction, 

Percentage 

Bromine (mg.) 
absorbed 
per gnum o? 


dlatUled. 

dlstUlato 

758 

1 

40*0 

(approx.). 

290 


2 

21*5 

270 

23 

3 

S2-0 

230 

1 

43*0 

125 


2 

32*0 

230 

1 

3 

22*0 

220 

1 

41*5 

75 


2 

24*0 

135 


8 

S8-0 

145 


j collected at any^ one pressure is not of instant 
composition during the whole of the distillation, 

I the separate fractions show a measurable 

I difference in the degree of unsaturation. Table II. 
i ve^rds this effect at three pressures, 
i unsaturation of the first fraction, 

I especially in the distillation at atmospheric pres- 
I sure, 18 probably caused by condensation of the 
! japours at the commencement of the distillation, 
j IniB refluxing effect would tend to increase crack- 
j mg effects. 

i At low pressures the first fraction sets to an 
i almost white and non-fluorescent crystalline wax. 

! As the distillation proceeds the colour of the semil 
I solid distillate changes through yellow and orange 
. to greenish-brown. The last drops of the distillate 
in vacuum distillation experiments show an intense 
green-red fluorescence. The fractions from the dis- 
! tillation at atmospheric pressure, while still liquid, 

. are all less fluorescent than the original mineral 
jelly. On setting they acquire a characteristic 
; brownish-red colour markedly different from the 
colours of the fractions obtained at low pressure. 
The unsaturated and saturated portions of the 
j ff^ctions can be partially separated by steam dis- 
tillation or by rapid distillation at very low pres- 
sure under certain conditions. These portions are 
, being further piirifi^ and differentiated by their 
• varying solubilities in organic and inorganic sol- 
1 vents and by other means. 

; It is hoped to publish a detailed account of this 
j work at a later date. 

^ This note is published by permission of the 
: Director of Armament Supply, to whom our thanks 
! are due. 

: ^fain Laboratory, 

R.N. Cordite Factory, 

Holton Heath, Dorset. 


THE OXIDATION OF HYDROCARBONS, WITH 
SPECIAL REFERENCE TO THE PRODUCTION 
OF FORMALDEHYDE. 

BY E. W. BLAEB, D.I.C., B.5C. (L0NI>.), A.I.C., AND 
T. SHERLOCK WHEELER, B.SC. (LOXD.), A.R.C.SC.I., 
A.I.e. 


Part 1. The Aviion of Oxygen on Ethylene. 

At present formaldehyde is made from methyl 
alcohol by direct oxidation. This process has always 
had the disadvantage of being costly and even 
before the war many seemingly cheaper methods 
had been brought forward to replace it, but without 
succe.ss. With the object of investigating possible 
methods of manufacture, the authors have been 
engaged for some time past on a study of the 
; oxidation of certain hydrocarbons. The following 
is an ai'count of the first portion of the work, in 
i which ethylono was the hydrocarbon employed. It 
: was selected as the most suitable hydrocarbon with 
! which to commence, after a study of the results 
! obtained by W'illstatter and Bommer (Annalen, 422, 
j 36), and by Bone and his co-workers in their 
i researches on the oxidation of hydrocarbons (Trans. 

I Cheni. Soc., 1902, 565; 1903. 1074; 1904, 693, 1637; 

! Proc, Chem, Soc., 1905, 220). 

According to the latter the interaction of ethylene 
and oxygen between 350° and 500° C. in contact 
w ith a surface occurs in the stages shown on p, 304 t 
(Trans, C'heni. Soc.. 190-1, 1637). 

From this and earlier work it seemed that only 
at temperatures above 500° C. does the action 
of oxygen on ethylene proceed with any great 
rapidity. Vinyl alcohol, considered to be the first 
oxidation product, is too unstable to be isolated, 
but the isomeric acetaldehyde has been obtained 
by Bone and Wheeler, who regard it as an inter- 
mediate only in very slow oxidations of ethylene. 
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192J, 


Formaldehyde is the most prominent inte^^ate 
product because) comparatively speaking, it is the 
most stable. But al^ough the general details of 


H.G.H 

(I Ethylene. 
H.C,H 

j Ojcidation. 
. rH.C.OH ' 

J n 


E^arrange- *{ [! ^ Vinyl alcohol, 

I ment. J 

H.(^0 

I Acetalde- 

H.CH* hyde, 11 [ 

I Oxi^ion. Lh.C.OH J 

j-HO.CO iGiy^oiiie j DecampoMtion. 

1 HjcloHJ i 

2 


I 


j OxidcUion, 

' Dihydroxy athyleno. 

H.C.OH 


CHjO Decompoiiiiion. \ 


Decomposition . 


t 


Formaldehyde, i 


Oxidation, 

i 1 

O : CH -i-CO + H,0 HCOOH Decom- 
position. 


Hj-f-CO 
4 Oxidation. 
1^0 d- CO 


Formic acid. 


I Oxidation. 
i Oxidation. 1 

{CO(OH),} Carbonic 
acid. 


Oxidation. 


Decomposition. 


♦CO, d-H,0. 


(Compounds that have not been isolated are enclosed 
in brackets. Double lines show the most usual courso 
of the oxidation in their experiments.) 

the course of the slow oxidation of ethylene had 
been worked out, precise information was, for the 
most part, lacking as to the effects <rf temperature, 
catalysts, etc. A quantitative investigation of the 
conditions of formation of formaldehyde from 
ethylene had been undertaken by Willstatter and 
Bommer (Joe. cit.)y who passed mixtures of ethylene, 
oxygen, and nitrogen through a tube at various 
temperatures and estimated the formaldehyde 
formed. They were led to the following conclu- 
sions: — 

(1) That since ethylene, unless it be diinte, is 
unstable at temperatures above 350° C. it must 
not amount to more than 30% of the gas mixture, 
and the period of heating must be very short, e.g., 
a second. 

(2) Tliat since formaldehyde, unless it be dilute, 
is unstable at temperatures aoove 310° C., it mimt 
not be formed in quantities greater than 2% by 
volume of the gas mixture, and, once formed, must 
be cooled as quickly as possible. 

(3) All catalysts tried accelerated the oxidation 
of ethylene; but formaldehyde was never detected 
when they were used. 

{Present work amplifies these conclusions ana 
in'isome respects modifies them; in principle the 
results are in complete agreement with the hydroxyl- 
ation theory of hydrocarbon combustion first put 
forward Bone and hia co-workers. Evidence has 
been obtained that, even under very different 
external conditions, the stages by which the coro- 
bnstion of ethylene proceeds do not clmnge; the 
formation of formaldeliyde in contact with catalysts 
mid la coddatioDs in which inflammation took place, 


has been proved {cf. ^no and Drugman, Tra., 
Chem. 8oc., 1906, 660). "Also acetaldehyde kas 
detected in oxidations under varying conditions'’^ 
it would appear that in our experiments 
main course of the interaction of ethylene rinS 
oxygen is represented by the scheme on p. 
which differs only in detail from that of Bone aini 
Wheeler. The evidence for these views is set eui 
below, together with some other deductions from 
our results; a full diaoussion is given at the end of 
the paper. 

Preparation of gaseous mixtures. 

The ethylene used was prepared by Kewth j 
method (Trans. CJhem. Soc., 1898, 915) and waswe]] 
washed with caustic soda and with distilled 
We also made tho gas by the action of zinc-copngi 
couple on the dibromide in aloobqlic solution andbv 
the action of alcohol on sulphuric acid at 170° 
followed by a thorough purification, but foini3 
Newth’s method the most satisfactory for tlie 
quantities w© required. The gas was tested h 
explosion analysis and rejected unless the ratio 
contraction /absorption was between 099 and 101, 
Oxygen and nitrogen were obtained from cylinders 
and were washed with caustic soda and with water. 
The gaseous mixtures were stored over bcilednaut 
50% aqueous glycerin in which they were found te 
be insoluble; they were always rendered tlioroughly 
homogeneous either by shaking or by allowing to 
stand overnight. 

Apparatus for direct experiments. 

Our first experiments (see Fig. 1) were carried 
out on the same lines as WilUtiittei 's. The ga« 
was passed from a graduated gasholder through 
a differential pressure gauge, in which the fall 
io presure of the gas in passing through a capillary 
tube was measured. By previous calibration 
this gave the rate of flow. The gns then entered 
a 3 or 4 mm. hard glass tub© some 50 cm. long. 
This tube was heated at first in a gas furnace 
packed with asbestos, but in later experimenta in 
an electric tube furnace, 40 cm. long, both ends 
of which were plugged with asbestos. The tem* 
perature was measured by means of a stnndardis^ 
indicator and thermo-couple; the junction of tne 
latter was fastened to the centre or the hard glaK 
tube. The gas, on leaving the tube, bubbled througn 
A wash-bottle and a set of Liebig bulbs, both con- 
taining distilled water, and, freed from formalde- 
hyde (this was proved experimentally), was collected 
in a graduated gas-holder fitted with a throe-way 
tap. ,L 

An experiment was commenced by m the 

initial gas mixture to test for leaks. Three or tour 
litres of gas was then passed through tlie , 

and away by the three-way tap before th® 
receiver. Experiments showed that this ^ . 
cient to remove all air. The furnace was hro 8 
to the requisite temperature, ond tne ’ 

temperature, and volume of the 
noted, aJllowance being made for the head of 
glycerin in the gas-holder. The prei^sure 
apparatus, as registered by hhe manometer, M, 
also observed. The gas was 1^®" thus 

of the order of 1 litre in 10 minutes, Xough 
heated for less than 2 seconds in its ® +.oi}irg 
the furnace. The rat© was adjusted by , g, 
the flow of aqueous glycerin from the 
holder, which was used as an by 

of liquid in the initial holder was ma ^ 
returning the liquid from, A in 

turning on compressed air. the pr^ ^jjjjos- 
apparatus was kept as near to ib® 

pnere as possible during the expor its 

end the manometer, M, was Tbis 

initial reading ^foro stopping the g^ . 
ensured the same^qmount of gas being t 
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before and after an experiment. The pressure, 
J^oerature, and volume of the final gas were 
^^Sred, and both gases were analysed in a Bone 
^ a Wheeler apparatus <Trans. Chem. Soc., 1904, 
All absorptions were repeated until no 
f Hher contraction occurred. The residual gas, 
r an alliquot portion, was then mixed with a suit- 
able quantity of pure oxygen, and electrolytic gas 
^dded before exploding to determine the ratio 
% contraction on explosion to absorption by potash 
nd baryta water after explosion. This enabled 
ihe hydrogen and a figure for the thermal decom- 
’tion of the ethyftene to saturated hydrocarbons 
fo be obtained ; these latter always had the approxi- 
mate composition of methane. We never detected 
more than traces of acetylene in the products. 

Tbo volumes of the initial and final gases were 
reduced to N.T.P. and compared as a check, but 


methods were tested, with synthetic solutions of 
the strengths usuatlly obtained. Also several experi- 
ments were made to prove that the amount of 
othylene dis^lving in the wash-waters was not 
sufficient to interfere with the iodometric estima- 
tion of formaldehyde. 

After estimating the aldehydes and formic acid 
present, all other probable intermediate products 
— ethyl alcohol, glycol, glyoxal, ethylene oxide, and 
acetic acid — were tested for qualitatively in much 
the same manner as described by Bone and Stock- 
ings (Trans. Chem. Soc., 1904, 710), but all such 
tests gave negative results. 

ExpeHments on catalysts. 

Our first scries of experiments was an extension 
of Willstatter's examination of the effect of cata- 



these volumes could not bo measured accurateiy 
enough to use both to deduce the quantities of 
ethylene etc. consumed in the experiment. This 
was done by using the initial volume only and cal- 
the final volume by comparing the analyses 
or the gases, and making us© ot the fact that the 
quantity of nitrogen did not change during the 
e^enment. "Hie absorbing water was made up to 
W c.c. and the formaldehyde estimated in an 
M usually iodometrically (Z, anal. Chem., 

fib’ when -toe presence of acetaldehyde was 

* precipitate of iodoform, Ripper’s bisul- 
^ j®^l-hod (Monateh., 21, 1079) and the potassium 
yanicte method were combined, the formaldehyde 
twA with potassium cyanide and the 

iif i , ^'Ogetber with bisulphite: the amount 
could then be calculated. The 
though found best for dilute 
acptniluk solutions, was not satisfactory when 
waafA« jx present; the bisulphite method 

una to give more consistent results. All these 


] lysts on the reaction. Using a catalyst, the tem- 
! perature was gradually reduced and the time of 
I contact and the dilution of the gas increased until 
, a barely perceptible reaction was obtained. If then 
i formaldehyde is being formed and not being im- 
mediately decomposed some traces of it at least 
should obtained. Formaldehyde was detected 
but even with a scarcely perceptible reaction hydro- 
gen and carbon monoxide were the main products. 
Once the temperature is raised to any extent the 
catalyst causes the oxidation of carbon monoxide 
; to carbon dioxide, and even more so of hydrogen 
to steam. The following examples taken from our 
i experiments will make clear the type of action that 
I occurs. _ 

I Experiments. Catalyst : Platinum gauze. Tern- 
I perature 540° C.— Rate of gas-passage — I litre in 
I 5 minutes. The gas was passed through a 4 mm. 

! tube in the furnace described, a roll of platinum 
I gauze 3 cm. long being placed in the tube 10 cm. 

! from the exit of the furnace. The time of contact 
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of gas with gauae was about (yi aec. No formaldo- 
hyde was obtained. 

Initial ns. 

% 

CO, .. 

H, 

Absorption 




nU 




. . 17-6 




. . 13 1 




ml 




nil 




. . all 



Unal gas. 

% 

0-6 

6-0 

4-8 

30 

0-5 


No inflammation took place in this expenm^t, 
but the platinum was somewhat blackened and 
fumes were formed. The gas mixture suffers 
a contraction in volume of some 10% during tn© 
oxidation. The wash-water was faintly acid. Ihe 
high CO, content ia probably due to the oxidation 
of the CO first formed. , , 

No formaldehyde was isolated hv leading the gases 
in a capil'lary tube away from the gauze, so after 
a number of experiments a single thickness oi 
gauze and a capilla.ry tub© were used. 

Experiments 13, 14, 15. Coialyst: Pt gauze. 
Rate of gas passage 1 litre in 5 minutes. 9 
tube. Gauze sealed across it 8 cm. from end 
of furnace. Capillary tube thence to exit, lime or 
contact less than 10** secs. 


Experiment 13. 325'* No action detected. 
.. 14. 385* 


CO, 

8.%. 

CO 

B, .. 

Absorption 


Experiment 13 
Initial gaa. 


nil 
7 0 
25-5 
dU 
nil 
nU 


405*. 

Final gas. 
% 
nil 
62 
24-7 
13 
10 
l >-2 


heating with the former or perhaps to an increased 
surface effect. 

WiUstatter did not work with leM than 20% 
ethylene; on continuing his investigations in this 
direction hy decreasing the ethylene and increasinp 
the oxygen content, it was found that the peS 
centago of formaldehyde on the ethylene 

Was 


ceniago oi luimamcxijfWTj wi converted 

rose. This also occurred as the temperature 

__j J m.,.« e:Af\0 ..oCwi/v a 


rose. J.111B wax'.- 

reduced. Thus at 640°, using a mixture cont.iinin'T 
17% of ethylene and 13% of oxygen, 4 mmg. 
formaldehyde per litre in 70% yield and a little 
acetaldehyde wore obtained; no carbon monoiih 
was detected. 

Experiment 45 . — Four litres of gas a'ss passed 
through a 3 mm. tube in the same apparatus ij 

Z>A x\f IxOoftTtfy /\f CTnH oViniif 1 





InltiAl gas. 

Final gas 

CO, .. 



.. 

% 

. . nil 

0, 



lS-3 

. . 13 1 

C,IIi .. 

CO .. 



17-7 

nil 

17'5 

Ell 

H. .. 



nU 

. . nil 


3 mmg. of formaldehyde was obtained per litre 
of gas. This result is of theoretical importance, as 
it shows that even with a catalyst formaldehyde is 
formed; it readily decomposes into hydrogen and 
carbon monoxide. Many experiments were made 
with varying mixtures of gases, but a satisfactory 
quantity of formaldehyde was never obtains using 
platinum gauze. It is probable, however, that with 
very high rates of gas passage and at a temperature 
of about 450° formaldehyde could be obtained in 
quantity with a catalyst, especially if a stabiliser 
were used (see later). Such experiments were not 
carried out, however, as we had not facilities tor 
dealing with the high gas-speeds necessary. Among 
other catalysts platinised asbestos and ferric oxide 
were investigated. The action of the former is voiy 
vigorous. With these and with all catalysts tried 
as the temperature rises, thermal decomposition of 
the ethylene can be observed; hut this is not 
accelerated to such an extent as the oxidation, lo 
sum up, the effect of a catalyst is to lower the tem- 
perature at which the various oxidation reactions 
tahe place and to hunch them together so to s^ak 
— making them follow one another at very short 
intervals. 

Extensions of WUlstatter’s experiments. 

The next point that arose was whether in 
experiments without catalysts, as carried out by 
WiUstatter, it might not be bettor to heat for a 
shorter time at a higher temperature. This was 
investigated in the same apparatus, using furnaces 
from 10 cm. to 35 cm. in length, and tubes of 
diameters from 1 to 5 mm. As the time of heating 
diminished at ajiy given temperature the vat'o u* 
acetaldehyde to formaldehyde increased, but the 
total conversion was of course reduced; the per- 
oentage yield of aldehyde on ethylene improved, and 
if the time of heating at 640° was short enough, 
say, 1'6 aecs., no carbon monoxide was formed, the 
only Ices being due to thermal decomposition. With 
the BBJne time of heating it is better to pass the gas 
through a narrow tube than through a wide one. 
This is probably due to turbulence giving more even 


There is so little cnange in me volume in tSe gjj 
before and after the experiment that the percentage 
of ethylene in the final mixture can be .subtracted 
directly from the percentage in the initial mixture 
to obtain the quantity consumed. 

Apparatus for circulation. 

As the small quantities mentioned could not bo 
determined very acouratcly, it was decided to circii- 
late the gas mixture; in this way the course of tie 
oxidation could be followed even when interaction 
was occurring slowly. Our experiments up to this 
point had eonvineed us that to make fonnaldeijdo 
directly from ethylene in yields approaching lie 
theoretical the gas mixtures must be circulated 
without a catalyst. For a successful circulation it 
is necessary that the conversion should be t« 
formaldehyde, and very little else, even though tic 
amount of formaldehyde ia very small in come, 
queiice. 

The circulation apparatus (Fig. 2) was as 
follows : —From the automatic Sprengcl pui“Pi 
i (ef. Bone and Wheeler, Trans. Clioiu. Soc 1903, 

■ 1076), the gases passed to a bulb, B, of about ooU c.e. 

I canacitv. Fresh gas was admitted through the tube, 

I p, and three-way tap, by means of a mercury 
' valve K, arranged to admit gas automaticaUj 
as soon as the pro.ssure fell below ii prcih tcnimiea 
amount. The gas then passed the thrc;e-wav tap. , 
whence samples could be withdrawn into the bulb, 

C, and thence delivered hy three-way tap, t, 
and ti.lie, h, into holders for an.'ilysi.s h« 

D, prevented any sudden sucking 
water in the varioti.s w.'ish-bottlee during 

tion. By means of the three-way taps, t ani ‘ ; 
the gas could be passed through either, or , 
two turii.ico tubes, and their corresponding se« o 
worms, 1,1, m,m. E‘, h" wore tJ art 

wash-bottles containing distilled water put i 
ns flash-traps in the event ot inllainniat on 
tubes. The second tube was used only 
desired to compare the effect of tubes of ^ 
materials, constriictioii, etc n was f “"“stained 
common to both tubes. All the nor i , 

distilled water, The arrangement oltu 

thermo-couple in the electric furnnee < 

L, M, N, P, were four gas r„gcu, 

pure ethylene, M pure, oxygen N uro n 
and P an almost eq“imoleculnr imxtu 
first two, made up so that by , constant m 

lation gas, the latter remained 1,1 by es- 

composition An experiment was s^t ! 


hausting the apparatus nrsii wiwt - riuraPi 
through f‘,ond then with the , 

the three-way tap, «. When bJ 

exhausted as shown bv ®^ha..stioD 

mercury clicking in the fall orertiig^^ 

stopped and the whole allowed to stanu 
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test for These being absent, nitrogen, 

and oxygen were admitted in the requisite 
mints^ the quantities being controlled by means 
the manometer, T. K and p were always 
. Qut to the air with the gas to be treated^ by 
of three-way tap, V. The actual quantitiee 
®f^.ra/ 5 p 3 admitted were read from the graduated 
2 Iders and reduced to N.T.P, The gases were 
• culated for 6 hours thoroughly to mix them, 
^^turate them with water vapour and enable all 


of the holders continuously. Usually it was P that 
was connected. If the mixture in P was not keep- 
ing the compMDsition constant its constitution was 
altered, by adding more ethylene or oxygen from 
Ij or M, or through Y, an open tube dipping 
under mercury, whence also samples of the gases in 
the holders could be taken. If the constitution of 
the circulating gas required altering some of it 
c-ould be pumped off through t and fresh gas added, 
T being used to check quantities. 



justmenic to be made before a sample was drawn 
The furnace was then heated to the 
adl?^+ j temperature, and the mercury in K 
Trlni^+ that gas was on the point of being 
^ulb^ R ^ adding or withdrawing mercury by the 


Ihe gases were at times circulated for 
rsfa’ analysed three times in 24 hours. The 
on t>i^^ kept (instant by controlling the air-lift 
^^wmatic pump as described bv Bono and 
(Trans. Chem. Soc., 1903, 1079). At Z was 
of reaching half-way across the top 

racifl It was found that it broke even 

of pac mercury, thus enabling high rates 

^ maintained. 

Ibe connecting L, M, N, P with 

, A, it was possible to admit gas from one 


JiesuUs of cjrciJflfio?* expf’riments. 

In our first experiment the circulation period 
was only 1*2 hours and no additional gas was ad- 
mitted. Pressure readings were taken at intervals 
to control the experiments just as described by 
Bone and Wheeler (loc. cif.); the pressure curves 
: obtained wore of the typo described by them. 

» Dilute gases at temperatures of about 560® were 
used, as our previous experiments had convinced us 
tliat this was the optimum temperature. The follow- 
i ing is a typical experiment. 

i Experiment 67. 0*720 litre of gas at N.T.P. was 
I cireulatetl at 560® for 12 hours at an initial cor- 
I rocted pressure of 748 mm. The corrected pressure 
! fell 76 mm. during the experiment. The rate of 
1 circulation was approximately 1 litre in 30 mins. 
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ISept. 15, 1522 


A 4 mm. iube in a SO cm. furnace was used, fie the 
time of contact was about 4 secs. 


CO, .. 

o, .. 


N. (saturated hydrocarbons 
mcluded) . . 


Ixiitialgas. 
% 
nU 
d<d 
. . 15-1 

dU 


75-3 


F inat gas. 
% 
oa 

3*5 

10-8 

20 

82-8 


The yield of formaldehyde was 75 nung. per litre 
^50%) and the amount of ethylene consumed 53 o.c. 
per litre. 

Comparing the volumes of the gases before and 
after the experiment it can be calculated that 63 c.c. 
of oxygen and 53 c.c. of ethylene were consim^. 
There were obtained in the products per litre of 
gas : — 


3 c.c. CO, = 2c.c. CgH^ and 5 o,c. O, (allowing for 
56 c.c. CO =»l3c.c. „ „26c.c. O, „ H,0) 

75mmg.CH,0« 38C.C. „ „ 23 c.o. O, „ 

43 c.c, of CjH* and 59 c.c. of O, are thus directly 
accounted for. The remainder of the oxygen was 
•consumed in the formation of intermediate pro* 
ducts etc. The ethylene is not all accounted for, 
the difference in this case being due to thermal 
decomposition. Thus, for 100 c.c. of C,H^ used, 
4 c.c. oxidised to CO,, 25 c.c. oxi^sed to CO, 53 c.c. 
pxidised to CH,0, and 18 c.c was thermally decom- 
posed. 

This is a good conversion, for as the oxygen-con- 
ient decreased there was a greater possibility of 
thermal decomposition of the ethylene than if the 
oxygen-oontent was being maintained. The slow 
rate of circulation aAso helped this decomposition 
and also the oxidation of formaldehyde to formic 
acid and the further decomposition of the latter to 
steam and carbon monoxide. As no hydrogen was 
obtained, direct decomposition to hydrogen and 
carbon monoxide does not seem ‘to occur to any 
extent under the conditions of the experiment. 

Several circulation experiments of the above type 
-were carried out. The automatic valve to admit 
fresh gas was then used, and experiments were per- 
formed with its aid, and many of the statements 
made in the earlier part of this paper as to the 
influence of surface, time of heating, dilution, etc. 
were conhrmed. Also by circulating a mixture and 
raising the temperature a few degrees at intervals 
•of 3 hours it was possible, by observations of the fall 
in pressure, to confirm our results as to the tem- 
perature at which an appreciable reaction occurs 
in a heating period of about a second. Of special 
interest is an experiment in which^ using a short 
time of heating (0*6 sec.), in addition to 100 mm. 
of formaldehyde, 5 mmg. or formic acid was obtained 
per litre per day. With such a time of heating the 
gas does not reach the temperature of the couple, 
for even with a mixture within the explosive limits, 
inflammation does not occur below 610^. In all ex- 
periments in which much formic acid was isolated 
the percentage of oxygen washigh (20%), being 
usuaMy about 13%. On the other han^ by decreas- 
ing the oxygen-content to about 10%, C,H, remain- 
ing at 13 % , at 540° as much as 5 mmg. of acetalde- 
hyde per litre of circulating gas was obtained in a 
-day. Bo:^ and Wheeler, and Willstatter also 
detected these compounds. 

Investigations were then carried out with this 
^paratus to determine whether it mi^t not be 
better to use ex^osive mixtures at temperatures 
below the ignition temperature, 546° 0. It has been 
shown that the greater the dilation of the ethylene 
the bett^ the conversion, but mixtures containing 
less than 14% ethylene are inflammable, so it 
remained to see if such dilute mixtures could be 
used below 546^. Ibe action, however, was too slow 
and ^le pereratage of acetaldehyde in the formalde- 
hyde pr<duoed was high, viz., up to 10%. 


It is noteworthy that a large excess of 
inhibits the oxidation, much more than a 1"“' 
excess of ethylene (see also Trans. C^m. Soo 
703, 1648). Thus, starting with a gas conta/^- » 
102^ of oxygen and 20% of ethylene, and gradu^S^ 
increasing the oxygen content, keeping nitroceif^^ 
70 % , the rate of reaction increases until the aixt, 
contains equal volumes of the gases but failU^« 
rapidly when the oxygen is further increased 

By the aid of the second tube shown in +i, 
diagram the effects of tubes of steel etc wp ^ 
compared by passing one half of the gas throm^ 
the metallic tube and the other half through 
glass tube. Slight oxidation of the metallic tub 
occurs; the metal, and also the oxides formed aw 
as catalysts and cause the decomposition of’ 
formaldehyde (see Expts. IV. and V., Table 
Only 15 mmg. of formaldehyde per litre of ethyleii 
was obtained in 48 hours at 600° with the steel tube^ 
but the formation of even this small quantity eon' 
firms our results with platinum gauze. The yield 
was 1*5% on the ethylene consumed. Both CO and 
OO, were formed. Under similar conditions witli 
a glass tube (0„ 16%; C,H,, 19%) formaldehyde 
was obtained at 8 mmg. per litre per hour in 70)' 
yield. There was only a small quantity of acetald^ 
nyde in the product. 

Experiment 69. (See Experiment III. Table II 
0*625 litre (N.T.P.) of -a mixture of ethylene 


oxygen, and nitrogen was circulated at 


5/0° for 39 


hours. The rate of circulation was about 1 litre 
in 15 mins., the time of heating in the tube being 
about 1 sec. Fresh gas (CaH 4 48*3% ; Oj was 
admitted automatically and a 25 c.c. sample was 
taken after 15 hours, the pressure being kept 
constant throughout. 



Initial gas. 

Sample. 

FLiul gaK. 

CO, 

NU 

Nil 


0'2% 

0, 

00 c.c. 

15-4%- 

4 c.c. 

14'2%= SSc.c, 


19-4% = 121 c.c. 

10-1% = 

5 c.c. 

17-U','a = H>6c.f, 

c5 

Nil 

i 1*1% 


22e,f, 

If, 

64-8% = 405 C.C. 

e4-4% = 

10 c.c. 

05-1 % = 4W C.C, 


192 mmg. of formaldehyde and some acetaldeliyde 
were obtained. 0*163 litre of gas containinj^ 77 c.c, 
CjH*, 82 c.c. 0,. 1 c.c. N, was fed in during the 
experiment. Allowing for the quantities in the 
sample, there disappeared during tho reaction 
87 o.c. of and 88 c.c. O,, and there was found 

17 c.c. of residual gas. The contraction due to ^ea^ 
tion = 160 c.c. Making use of the following equations 
C,H4+0, = 2CH,0 
C,H 4 + 20 , = 2H,U+2C0, we have 
192 mmg. CH,O = 70 c.c. C,H,. 70 c.c. 0,. 140 c.c, 
contraction. 

22 c.c. (X) = ll c.c. 22 c.c. 0„ U c.c, 

contraction. 

Total appearing in products = 

81 c.c. C,H*, 92 c.c. 0„ 151 c.c. contraction 
Total consumed = 

87 c.c. C,H„ 88 c.c. 0„ 165 c.c. contmctioa 

* r-.;- . the other dit- 


ferences are due to thermal decomposition « , 

cannot well be allowed for, and to pises 

measuring accurately tho volumes or J ^ 
used. Tne experiment may be Buininans 
follows : — 


Sxpt. 

Temp. 1 

1 

C,H.. 

O,. 

tnmg. 
CH,0 
formed 
per litre. 


675* ! 

l»-4% 

16-8% 

800 


c.c. C,H 



\ composition of the gas must he 
»lled so that tho ethylene does not w 
It a mixture of 60% O.H. and .>0/. 
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, , j through the automatic valve the composition I 
f the reacting gases will alter only slowly as the i 
® — is usually consumed a little faster than the I 
"thvlene. The method of calculating the results ! 
f these experiments will be clear from what has 
^ given above, so it is unnecessary to give | 
fnrther details of gas analysis etc. ! 

' 'Xhe following is a summary of some of our 
circulation experiments: — 


Expt. 

j 1 

j Temp, j 

C,H.. j 

0 ,. 

c.c. C 1 H 4 con- 
sumed per litre.j 

Yield CH,0 
per litre. 

74 

! 690" j 

42-1% ; 

43-2% 

40 c.c. j 

00 mg., 60% 


The stabilising effect of the ammonia is here 
clearly ^en. A 50% yield at such a temperature 
and with such a mixture is interesting considering 

B I. 


Xenip- of 
espt- 

BUm. 

tube. 

% of ethylene 
in mixture 
before &nd after 
experiment. 

% Of oygxen 
in mixture 
before and after 
experiment. 

Total time 
of experi- 
ment 
in mlna 

■ 

Bate of 
passage of 
gas in c.c. 
per min. 

Time of 
heating of gas 
in each passage 
through tube 
in secs. 

No. of mmg. 
of formalde- 
hyde produced 
in passage of 

1 litre 

through tube. 

% of C.H, 
consumed, 
converted to 
formaldehyde. 

"C. 

I. 560" 

mm. 

4 

16-l%-i-10-8% 

fl- 6 %— 3-5% 

720 


4 

3 

60% 

70?/o 

75% 

1*5% 

25% 

n. 576" 

8 

13-4% -*-10-5% 

149% -*13-0% 

840 



irr. 576" 

2 

19-4%-^ 17-0% 

15-8% 14-2% 

2340 

67 



•IV. 600" 

8 

14-9%^ 17-6% 

11 6 %-^ 0 - 0 % 

1080 




•V. 550" 

4 

12-8% -*■ 9-8% 

17-9% 3-9% 

2970 

31 

4 

0-7 


• Tbeae experiments were made with a steel tube ; the remainder with "lass tubes. 


Formaldehyde stabilisers. 

(a) Steam . — The use of steam as a formaldehyde 
stabiliser was investigated; it was hoped by means 
<if some such stabiliser to be able to isolate a 
quantity of formaldehyde from an oxidation giving 
little in the ordinary way. This would confirm the 
view that under all conditions formaldehyde is 
formed though only momentarily. In several 
experiments steam was added to the gases up to 
50/^ of the total volume, by passing the ethyJ^e- 
oxygen-nitrogen mixture through water at the 
temperature (83®) at which its vapour pressure is 
slightly more than half an atmosphere. The steam 
in these experiments was condensed and the 
formaldehyde absorbed by passing the gases through 
two water-worms. The steam did stabilise the 
formaldehyde to some extent. From an explosive 
mixture (O,=50% ; C,H4=25%), using a 40 cm. 
furnace, 15 mmg. of CH,0 was obtained at 
600® in 65% yield. No inflammation took place, 
but in another experiment at 610° inflammation 
took place and the yield was materially reduced 
(14 mmg. in 8% yield). The steam had also a 
protective action on the formic acid. Our experi- 
ments showed that, although no formaldehyde may 
fee obtained, yet it is undoubtedly formed even 
under conditions which lead to inflammation of the 
be added that steam does not 
stabilise formaldehyde in the presence of catalysts; 

then seems to occur. CH,0+H,0 = 
tU,+2H,. (See J. Amer. Chem, Soc., 1921, 1670.) 

.Ammonia , — The use of ammonia to stabilise 
ormaldel^de as hexamethylenetetramine was then 
tried (E.p. 156,136), It was introduced into the 
pses either directly or by bubbling through 0*880 
ammonia solution (Trans. Chem, Soc., 1903, 1169), 
Hiin* being distilled with 

X ^ recover formaldehyde. Tlie 

typical experiment may be quoted. 

mixture containing 42-1% 
bulb oxygen was passed through a 

1 ?^ ®'®* ■c^P^'city, and ammonia was 
Wero at the same rate. Tlie inix^ gases 

furuflDo through a 4 mm. tube in the usual 

and three washers to remove ammonia 

™®th^onetetramin6, and into a gas holder. 

mixture ethylene-oxygen-nitrogen 

of til® mixture was passed 
minutes. The time of 


that almost 50 c.c. of ethylene had entered into the 
reaction. Also, with the aid of ammonia, we 
isolated some formaldehyde in contact with cata- 
lysts, but much thermal decomposition occurred. 
At lower temperatures better results were obtained, 
duo to less decomposition of both the ethylene and 
hexamethylenetetramine. The latter decomposes if 
heated much above 100°; in a vacuum it is stable 
and also at high temperatures when formed in a 
gas current as above and swept out of the hot tube 
immediately. Since the best results were obtained 
at lower temperatures it would seem best to use 
ammonia in conjunction with a catalyst which 
would lower the oxidation temperature but would 
not thermally decompose ethylene. No such catalyst 
was found, but the subject was not pursued for 
the presence of formaldehyde had been proved, and 
ou economic grounds the ammonia me&od socmed 
to offer no advantage over the direct oxidation 
process, more especially as a portion of gas is 
oxidised to nitrogen. It may be noted that excess 
of ammonia increases the stabilising action, but 
oven when using only a little it still exerts to some 
extent its stabilising effect. It also hinders the 
decomposition of formic acid^ which was always 
detected, sometimes in quantity, in the distillate 
iji most of the experiments in which ammonia was 
used. 

It w-as not impossible that in the presence of 
animonia. hydrogen and carbon monoxide might 
yield formaldehyde owing to the latter being 
removed by tlie anmionia as fast as formed. To 
test this a mixture of 3 vols. of hydrogen, 3 vols. 
of carbon monoxide, and 6 vols. of ammonia was 
circulated for 5 days beginning- at 500® and 
gradually rising in 2 days to 700°. Up to 640° 
no re.iction was noted; at this temperature crystals 
appeared on the exit end of the furnace tube and 
a fall in pressure took place. The matter was 
not further investigated as the temperature at 
which this reaction took place was too high to 
affect our ethylene experiments. The crystals 
looked not unlike urea. 

Discussioj} of results. 

(<i) Course of the oxidation . — Our experiments 
with ammonia and steam indicate that formalde- 
hyde is always formed in inflammations and even 
in contact with catalysts. It then breaks down 
if the temperature is high, say above 600°, or if 
its concentration rise.s above 2% of the mixture. 
Otherwise the formaldehyde is oxidised, if enough 
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oxygen is present and the time of heating is suffi- 
cient, to formic acid, which decomposes very readily 
into carbon monoxide and steam ; the carbon 
nionoxide thei\ oxidises much more slowly to carbon 
dioxide. With dilute ethylene the action is slow 
and from such mixture, with a short time of 
heating, the formation of appreciable quantitios of 
acetaldehyde or of formic acid according to the 
proportion of oxygen present has been proved. A 
short period of heating is necessary for the detec- 
tion of acetaldehyde because it is an early inter- 
mediate product and for that of formic acid 
because of its instability. A slight excess of 
oxygen helps the formation of the latter, a deficit 
or a large excess assists that of the former. The 
inhibitory action of an excess of oxygen has been 
noted. (jCf. Bone and Andrew, Trans. Chem. Soc., 
1906, 1232.) 

The effect of catalysts, concentrated gases, high 
temperatures or increased period of heating is to 
make the reactions follow one another very rapidly 
and to proceed further to completion. It is interest- 
ing to observe how with catalysts, as the tempera- 
ture increases, the percentage of carbon dioxide, 
even with little oxygen, approaches that of car- 
^n monoxide, owing mostly to an increase in the 
rate of oxidation of the intermediate products. One 
point may here be emphasised. Bone and Wheeler 
(Trans. (3hem. Soc.. 1902, 537) proved that under 
the conditions of tneir bulb experimenta the fol- 
lowing reactions do not take place : — 

1. CO +H.O = CO,+H» 

2. 2C04- 0, =2CO, 

3. 2H, + 0, r=2H,0 


so that in their experiments carbon dioxide and 
water were only formed as a result of nascent action 
and throu^ direct decomp^ition of the hydrocar- 
bon oxidation products. But in our experiments, 
though 1, and 2. were comparatively srtow ex^pt 
with catalysts, yet 3. was not ; so that a small direct 
decomposition of formaldehyde is not easy to dis- 
tinguish . from decomposition via formation of 
formic acid. The quantities of formaldehyde per- 
sisting make the latter more probable. 

Acetalldehyde waa obtained so frequently that we 
believe that under the conditions of our experiments 
acetaldehyde rather than dihydroxyethylene was 
the intermedeiate product of oxidation. It would 
seem that in oxidations where the gases are inter- 
acting slowly there is time for most of the vinyl 
alcohol first formed to isomerise to acetaldehyde 
before further oxidation occurs. In inftammations, 
however, and in oxidations accelerated by surfaces 
or by catalysts, the main course of the oxidation 
may be via dihydroxyethylene as indicated by Bone 
and AVheeler (Trans. C^em. Soc,, 1904, 1637). 

■With regard to the oxidation of the acetaldehyde 
formed in our experiments, Bone and Stockings 
(loc. cit.) found that under the conditions of their 
experiments acetaldehyde was oxidised thus; — 


CHa 

CHO 



CO + CHjO-{-H,0. 


At first sight it would appear from this that it 
was impo g ftihlft that acetaidehyde could be in the 


tSept. 15, 15;, 


m>ain course of the oxidation of ethylene wt, 
yields of over 60% of formaldehyde are ottoi 
But the scheme 



is quite possible on the hydroxylation theory and 
is probable that under the conditions of oiir’csne '* 
monte acetaldehyde did oxidise in this way, V?' 
follows from the consideration that as the teinper * 
ture of oxidation fell the ratio of acetaldehyde 
formaldehyde increased, and yet the carbon mo ° 
oxide formed decreased until at 550° none was t, 
be detected, although acetaldehyde was present and 
some must hare oxidised (cf. AVillstStter anj 
Bominer, Annalen, 422, 46; al^ our experimci't is 
p. 306t). ' 

The following scheme represent then the mah 
course of the interaction of ethylene and oxvaon 
under the conditions of our experiments : — 


CHj 

II 

CH, 

II 

■■ 

Lchoh 

1 

CH, 


Ethylene. 


J- Vinyl aloohd. 


Acetaldehyde. 


CHO 

i 

CHjOH h 

I ]■ Glycollio aldehyde. 

CHO J 


Formaldehyde 


Formic acid 
Carbonic acid 


CH,0 .CO+Hj. 

1 1 

CHjO, =-.C0 + H,0. 

; 

[CO(OH),] 

^0, + H,0 


(Double lines show the most usual conrjc of the 
oxidation in our experiments^)- 
Wo have to thank Profcv^iors W. A. bone, \ .R S., 
and R. V. Wlioeler for their kindly c ritii irjn oi uur 
work. Both agreo with the above sclu*nie for the 
preponderating course of oxidation cf othylene 
under tho conditions of our experiments. , 
This Tvork #a8 cJirried out for the 
Research Board of the Department of V/!. 

Industrial Research, to whom we are Intubtca . ^ 
permission to publish the^ie results. 

Main Laboratory, 

R.N. (yordito Factory, 

Holton Heath, Dorset. 
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the coerosion of cast iron and lead 
PIPES IN alkaline soils. 

BY J. W. SHIPLEY. 


Fart I. 

The Corrosion op Iron by Soil. 


The corrosive destruction of underground metal 
Btructures in western Canada has become a matter 
of real concern to the public as well as to the 
En<yineeriiig profession. The disintegration of con- 
crete foundations, aqueducts, and sewers, when ex- 
posed to the alkaline salts found in the soils of the 
Trestern prairies, has led to an investigation con- 
ducted jointly by the Engineering institute of 
Canada and the Industrial Research Council 
assisted financially by several w'estern cities, the 
Canada Cement Company, and the Governments of 
Saskatehowan and Alberta. 

The corrosive destruction of steel and iron struc» 
tui'cs when buried in these soils led to an investiga- 
tion of the problem, primarily, in the interests of 
the Winnipeg Electric Street Railway, in order to 
determine whether such destruction took place in 
the absence of stray electric current. Field obser- 
vations indicated severe corrosion remote from rnil- 
vay tracks or in localities where current would bo 
flowing into the metal structures, and not out of 
them. Such was the case at the ifental Hospital at 
Selkirk, Manitoba, where the flanges on the hells of 
the cast-iron water main could be whittled off with 
a jack knife to a depth of a quarter of an inch or 
more. Soft areas on the pipe w'ore marked by 
patches of rust, on removing which the iron coulSl 
be dug into with a knife blade. At one spot where 
a hme.ston6 pebble was in contact with the pipe the 
deepest pitting was observed, the pipe having 
suttened to a depth of about a quarter of an inch. 
Ihis pipe line had been in the ground for eight 
jears, and was located IJ miles beyond the northern 
extremity of the trolley line that runs to AVinnipeg, 
he nearest sub-station being over five miles further 
south. The hospital water-pipe system had no coii- 
exion with the town water pipes, and the observed 
corrosion was on that part of the system farthest 
removed trom the electric railway. A delicate 

failed to show any crace of stray 
''Ulrent, • 


irfin instances of this graphitic softening of casi 
com found in the C.P.R. yard at North Trans- 
nilnUS miles from the nearest electric 

vards Boniface at the stock 

rail^av ^ outside the area of electric 

i‘iui\ay operations. 

from^rnH^^^ instruction of the concrete aqneduci 
hortli.ttraoi^^c w^ater from artesian wells to the 
peg conducted into Winni- 

•iamaged hi 

that thmr ^ soil corre^ion after three yean 

y were replaced by cast-iron pipes, well 


rt. vuuu UX lar. ADOut bait a mil© of 
th^e pipM was dug up in the autumn of 1921, 
and examination indicated that they were remarki 
ably well preserved. Corrosion was only apparent 


.■r Vt v.'wiiusiuu was only apparent 

where^ the protective coating had been abraded, 
©ling with which the pipes had 


e.g., beneath the tumg wiin wnicn the pipes had 
been lowered into the trench. The pipes had been 
in the ground for eight years. 


Breaks in the cast-iron water main system within 
the city of Winnipeg are frequently occurring and 
a number of these show the characteristic graphitic 
softening clear through the pipe. Laboratory ex- 
periments showed that this soHening is produced 
alike by soil salt solutions acting on the iron, or 
by an cl^tric current leaving the pipe. Conse- 
Huently it is impossible to determine what damage 
should be attributed to stray current electrolvsis 
and what to soil action. The problem is further 
complicated by the fact that the very condition.*? 
most conducive to soil corrosion are also most con- 
ducive to stray current electrolysis. A concentra- 
tion of salts in the ground water makes a path of 
low resistance for the electric current. 


The soils of the Winnipeg district. 

The soils of the Winnipeg district consist of layers 
of lacustrine and alluvial silts and clavs overlying 
glacial till. The first three to four feet below the 
surface loam is quite porous and rich in finely- 
divided limestone. The next layer is a dense, 
colloicml, chocolate-coloured clay containing a con- 
siderable percentage of limestone, but quite im- 
pervious to the flow of water. Beneath rtiis lies a 
narrow, dark yellow layer of limy silt, frequently 
filled w’itli crystals of selenite. This narrow layer 
rests upon the so-called blue clay or ‘'gumbo.” This 
last is^^very similar in composition and texture 
to the f>"~6 feet of chocolate-coloured clay overlying 
the 18 inches of silt impregnated with selenite. "The 
water pipes lie in the first or second clay layers, 
while tne back fill is composed of a mixture of all 
layers. Crystal aggregations of salts occur in the 
three lower layers. These are disseminated along 
the bedding planes, in the vertical cleavages and 
particularly along roots and rootlets, where the 
spaced arc frequently completely filled with crystals. 
TTiCdC consist largely of calcium sulphate containing 
a little magnesium sulphate. 

The water-soluble salt content of the soil is fre- 
quently more than 1% of the total weight of soil, 
while, in some instances, it is as high as 10%. The 
ground waters contain the sulphates, chlorides, and 
carbonates of calcium and magnesium, and are 
saturated in respect to calcium sulphate and 
carbonate. 

Through the clay layers there is practically no 
lateral movement of tho ground waters, and the use 
of the terra “ water table ” has no significance. A 
difference of 4 — 6 feet in the ground water level has 
been observed over a horizontal distance of 30 feet, 
and tliis difference persisted through several 
months. The moisture content of the soils varies 
between 20% and 30%, Tho average electrical re- 
sistance of eighteen samples was 570 ohms per c.c., 
the lowest being 206 ohms, tho highest 108^5. A 
gravel back fill saturated with water gave an elec- 
trical resistance of 12,750 ohms per c.c. Below is 
given an analysis of three of the soil layers described 
above. The samples were dried at 105*^ C. and 
treated with hydrochloric acid. 
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The clay layers in the above table contain a 
higher sulphate content than the average of these 
layers, but represent what is frequently encountered. 

Composition of corroded material. 

^ The graphitic softeninjg of cast iron differs en- 
tirely from the destruction of steel and wrou^t 
iron. The two latter are pitted, and the material 
of the pipe is TOmpletely carried away, but cast 
iron corrodes without affecting the form of the 
pipes. No pitting appears on the surface, and a 
c^ual inspection indicates an undamagea condi- 
tion. Much of the iron passes out into the sur- 
rounding soil, ileaving a soft, spongy mass of 
residual graphite, silica, and iron, and frequently, 
secondary deposits of sulphide, carbonate, and 
phosphate appear in the corroded mass. This 
scrftening may extend entirely through the pipe 
without affecting its functioning as a conduit. 

Table 1. 

Composiftoii. 0 / matter in soft areas on cast iron 
pipe. 


During the day some of these were heated to Sno 
or hi^er. Graphitic softening was producpH 
more than half the samples, the sulphates ° 
chlorides of calcium and magnesium attacking 
iron most actively. Calcium carbonate satuf t 
with carbon dioxide also proved to be corro ' ^ 
but the salts of magnesium were the worst ^ 
general those salts which formed acid prodi 
of hydrolysis were most corrosive, while tK ^ 
giving basic prodtMfce were least. 

Heating did not appear to hasten the corrosi 
This would indicate that the corrosive action'^^' 
electroKjhemical rather than chemical in natur*^ 
and the usual doubling of the cliemical action f^’ 
a 10^ C. rise in temperature does not follow, 
is, we are dealing with the chemical action proclurH 
by a difference in E.M.F., and consequentlv th^ 
temperature coefficient for voltage, which is rel^ 
tiveiy small, is alone (concerned. 

A set of experiments in which samples of soil 
were used instead of salt solutions was made simul 
j taneously with those just described. Corrosion of 
' the cast iron was of the same nature as that ob. 


Location of pipe 
Portage and Hargrave 
Edmonton and Qu’Appelle 
Stock Yards, St. Boniface 
Stock Yards, St. Boniface 
Selkirk Mental Hospital 


MetoUlc 

Ferrooft 

FeTTio 

SilldODS- 

iron. 

iron. 

lion. 

graph! Uo 
Evaldne. 


2^0 

% 

2-2 

/« 

SO- 4 

85 2 

16 8 

10-4 

25-6 

520 

17-4 

8-9 

13 2 

41*4 

•24-6 

4-2 

18-4 

49-2 

18-4 

91 

17-8 


Eemarka. 

Pitting 3/8' deep. 

Pitting 8/8' deep. 

Pitting 1/8' deep. 

More tOan 1/8 * deep, and BuJehur !•! ^ 
Pitting 1/4'. ' 


The proportion of residual metallic iron decreases 1 
as the corrosion progresses, while that of the sili- i 
cious-graphitic residue increases. The proportion 
of the components in the graphitic mass bears little 
relation to the original ingredients of the cost iron 
and the state of oxidation varies within wide 
llmi€ 8 . Sometimes the corroded material lifts com- 
pletely out of the pipe. An analysis of one 
of these fillings ” gave mctaHlic iron 2 %, fer- 
rous phosphate (vivianite) 18%, and carbon and 
silica 42%. The specific gravity of the mass is 
often reduced to one-third of that of the original 
cast iron. 

Besides this graphitic corrosion, scale sometimes 
appears on the pipe. A fuU analysis of this materia! 
was not attempted, since it was more or l^s incor- 
porated with the soil in contact with the pipe. The 
large proportion of iron in the ferrous condition 
was the most remarkable feature In the composition 
of this scale. 

Table II. 

Nature of iron in pipe scale. 

MetaL Ferrou* Ferric 
tic iron. IroD. iron. Remnrks. 

Locfttkn <a pipe. % % % 

Ellice sod Donald 1-4 30-0 7-4 SUghtly nngDctlc- 

Manitoba Gypeum Works 4*2 9*7 13 0 Slightly mafcnetlc. 

Bonnaty^ and Prtneesa 04 12'6 0*2 }fon*tDagnetlc. 

Stock Yards, St. Bonlfooe 1*1 23*1 12'8 lightly magoeUc. 

The field observations covered practically the 
entire city of Winnipeg, together with adjacent 
municipalities, and included the examination of 
half a mile of water mains along River Avenue, 
Fort Rough, and half a mile of pipe from the old 
water district, north of the city. 

Laboratory investigation. 

The laboratory investigation was carried out 
with the object ii determining ( 1 ) what salts were 
most active in promoting the corrosion of cast iron, 
and ( 2 ) what was the probable cause of the cor- 
rosion. Pieces of cast iron immersed in salt solu- 
tions, dilute and concentrated, to which distilled 
water was added as evaporation proceeded, were 
kept under observation for a period of 40 days.* 

*8i^Ui and Shipley, Bepozt, Engtneectng Imtitate of Canada, 
Sodubteos, Sosk., Aug. 10, 1ml. Eng. InA ol Canada, Oct. 1921 . 


served from the salt solutions, but the softenin" 
was not so clearly defined. The most marked local 
softening was observed in a sample of soil taken 
from the thin, yellow layer known to contain much 
calcium sulphate in the form of selenite. 

Concentration cells. 

Several concentration cells were set up on freshlj 
polished pieces of cast iron. These were made by 
** diking ’* off portions of the surface of a cast iron 
pipe with paraffin. Then adjacent sections were 
filled with dilute and concentrated salt solutions, 
and liquid electrical connexion made by an invmed 
glass U-tube containing a wick saturated with the 
dilute solution. Rusting was observed to take place 
on the surface containing the dilute solution, 
Here the iron was going into solution under ilie 
influence of the galvanic action of the concentration 
ceil. The iron ions soon became hydrated auJ rust 
appeared. 

A striking manifestation of the flow of 
and of the migration of iron was afforded by tne 
passage of colloidal ferric iron up the wick of the 
U-tubo. After a few hours the reddish-colourM 
colloid passed completely through the gla^s tube 
and was being deposited on the iron in 
division of the cell. This phenomenon (.ontpkeat^fl 
the interpretation of the observed results an 
limited the time during which an experimeut cou 

ITiree experiments were carried out in celi 
similar to those just described with solutions 
unlike salts. 

Tabus III. 

Galvanic electrolytic cells in diverse 

on east iron. . 

Busting on dlluKod 


1. NaC3 dilute to ItnCl cone. 

2. Mg80« dllote to Mg80« ooac. . 
8. llgCl, dllttta to HsCli cone. 

4. ]4a,80« dilute to Na,BO« ooao. . 
A CaSO, dilute to €0864 «at. 

6. Ha,l^« aofait’B to 0a8O« Bolut’a 

7. Na^04Bolut'n to MgS04 solut'n. 

8. MgQi lolut'n to Ca^4 ftoiut’n . 


BQBtiuRondJ^JjJ 
BuPtingonJJJfJJ 

Busting 

CaS0« rustf • 
>'a,S 04 rustel. 
CttS04nist«a- 


A second kind of concentration 


cell "‘’S, 


con 


structed by tightly stoppering 
glass tube and suspending in it a 


the lower 


cast-iroi 


bw 


The tute waa half-filled with a 


concentrai 


,ted 
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lution ^ upper half filled with a 

’irm dilirte salt eolation, care being taken not to 
K the two. The difference in density kept the 
MtionB from mixing for a oonaiderable period. 

' 5it such cells were constnictcd and allowed to 
wfor 9 months. Table IV. contains the results 
[ this series of experiments. 

Table IV. 

Corrosion of ca$t iron gravity cells for nine 
months. 


), Sait ftolidloa. 


jlfU, below 
jIgSOi above . . 
IfaCl below 

Same as 2* but 
mixed . . . • 

Na,SO| above .. 

iIgSO* below . . 
iIgSO* above .. 
NajSO, below . . 
Ka, SO, above .. 
MgCU below « 
MgSO* dilute . . 

HgSO, above .. 
}raCl below 


Axeaoi 

exposed 

IfOU. 

aq. cxD. 

64 


Wdght 

^iroa 


by 

corroaion. 

S- 

SbO 


Nature of aorfaca 
corroded. 


dS 


132 

00 


1-9 

0-7 



Boiue Boft areas. 

Soft areas above surface. 

Pits could be excavated 
1 in. deep. Cone and 
crater ^ect. 

Graphitic areas above. 

Graphitic areas over 
surface. 

Graphitic arcaa with a 
few deep pits. 

Softeniiig quite general 
in patches. 

Uniform corrosion with 
litGe tocalisatiou. 

Corrosion fatdy 
distributed. 


Corrosion w-as most marked on the upper half of 
he cast iron bars. Reddish oxides of iron formed 
n the upi>er part of the solution, but on sinking to 
he bottom these became reduced to blnish-green 
ompounds. Graphitic softening occurred and some 
uitedeep pits could be dug out with a knife blade. 
Isperitnent 7 was carried out with the iron im- 
mersed in a dilnte magnesium sulphate solution 
nly. The loss in wei^t was less than in any of 
he other cells.* 

The results of these experiments showed conclp- 
ively that concentration cell effects will bring about 
;rapliitic corrosion of cast iron. Such concentra- 
ioa cells would he formed by the salt-impregnated 
oils in contact with the cast iron water pipes buried 
roin 6 to 10 feet beneath the surface. The im- 
•ervious nature of the soil prevents the ground 
■ater having a uniform concentration, and this 
ifference in concentration over short lengths 
f pipes must give a concentration cell effect. 
Vherever crystals of gypsum are in contact with 
he pipe, there the solution must be saturated. At 
hort distance removed from this point of contact, 
he soil solution will be less concentrated. Conse- 
uently, iron may pass out from the pipe into the 
iilute solution, and, as it is almost immediately 
emoved as insoluble hydrate, polarisation does not 
'ccur. The reduction of the ferric iron to ferrous 
ron observed in the cells constructed as above, 
'hen the ferric oxide entered the cathode areas. 

IS reduction would depolarise the cathode. If we 
ombitio with this the migration of the colloidal 
ri0 hydroxide from anode to cathode, it is readily 
inSfli whole process might continue iiide- 

inrft I'+u a concentration cell, the contiuu- 

8 reaction U dependent only upon a supply 

ygen and this supply is provided bv the oxvgen 
in solution in ground waters. 

of a cell consisting of tvro cast 
ctrodes in contact with two different soUs. 

were so constructed as to provide two 
>ut Wti iron not in contact with each other, 
contact with moist soils, the anode being 


'PP«Med on ccyrtsi* of meUllIc copp«r 

““wntated *“ ^ 


m cont^Kt Witt hmy silt and the cathode in contact 

One of 

a .a® e " ‘“‘Oal E.M.F. of 21 millirolts 

and tlw other 9 2 millirolts, which latter became 

With?* "‘*'1 distilled water, 

^thm the first three hours No. I rose 10 milUvoHs, 
rS’ ? millivolts. In about three days 

^ reached 14 millivolts and No. 2 dd mdli- 
'’■’'ml* were redneed respectively to 12 and 

millivolts after adding more water. The voltages 
varied for two months, alternately rising and fill- 
ing. At the end of about two months, the cells 
having stood on open circuit, and without any addi- 
l.“iu "'.."■‘‘tor, the polarity showed a reversal in 
both cells. Lpon adding water once more, No 1 
recovered its original polarity and voltage, but No 2 
increased its negative polarity to 64 millivolts 
negative, while No. 1 rose to 66 millivolts positive. 

_ These results show that soils of Winnipeg and 
vicinity, when in contact with iron, can of them- 
selves set up an appreciable E.M.F. like that of a 
primary battery amply sufficient to decompose the 
iron. 

The effect of fjyp&um. 

Medinger (J. Gasbeleucht,, 1918, 61, 73, 89) noted 
the autoiorrosion cd east iron pipes buried in a soil 
heavily charged with calcium eulphate during -fch© 
occupation of Kssch in the Grand Duchy of Luxem- 
bourg in 1916. The condition of the pipes and the 
nature of the corrosion products were almost identi- 
cal with those found in Winnipeg. Direct action of 
stray currents or of free acids was known to be 
absent in this Luxembourg case. Apparently, the 
pretsenee of calcium sulphate bad something to do 
with the corrosion of the iron pupes. 

The usual explanation for the autocorrosidii of 
cast iron lies in the galvanic action set up by differ- 
ences in composition of the metallic .structure. The 
electric potentLnl between graphite and iron is rela- 
tively high, and so, if in contact with an electrolyte, 
the E.M.F. of this cell would tend to drive the iron 
into solution. This tendency would be much en- 
hanced should hydrogen ions b© present. The clay 
soils of the Winnipeg district possess a high content 
of limestone, and since calcium carbonate gives basic 
products of hydrolysis, the ground waters would 
tend to be alkaline. But such waters in clay soils 
are impregnated u-ith c-arbon dioxide, and this is 
sufficient toovercome the basic hydrolysis of.calcium 
carbonate, so that a slightly acidic condition 
results. If uow, p^vpsuin be present, it will drive 
the ocjuilibrium still further into the acidic region. 
Although calcium sulphate is a neutral salt, the 
effect of the added calcium ions is to causo an 
increase in the concentration of the hydrogen ions. 
The ionic products concernecl are the following: — 
<i.) (Ca)(CO,)=K. (ii.) (H)(C03)-K, (iii.) (CaKSOj 
= K. When calcium sulphate is added, the (C^ 
content in solution is increased and (CO3) must 
diminish proportionately. This affects the equi- 
librium io ©<]uation (ii.), for in order to satisfy the 
ionic product K when (COa) diminishes, (H) must 
increase a corresponding amount. Consequently, 
gypsum causes an increased acidity in groimd waters 
containing free carbon dioxide in contact with 
calcium carbonate. 

This, probably, is the explanation of the fact that 
the ground waters of the Winnipeg district are 
slightly acid to phenolphthalein. Moreover, the 
present of calcium sulphate would keep the ground 
waters continuously acid, and thus the corrosion of 
I the cast iron due to tho graphite-iron couple would 
proexied apace. 

iSummary. 

(1) Tho corrosion of cast iron by soil saHe is of 
the graphitic softening type. 
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(2) Magnesium salts are the most corrosiTe of the 
soil salts, and magnesium sulphate ia the most 
effective of the salts experimented with. 

(3) Local action induced by naturally occurring 
concentration cells may easily be a factor in the soil 

' corrosion of cast-iron pipes. 

(4) The presence of ^Icium sulphate in a limy 
silt soil gives a slight acidity to the ground waters. 

(5) Autooorrosion of the cast iron is prcwnoted hy 
this acidity of the ground waters due to Uw stimu- 
lation provided to the graphite-iron galv^ic couple 
by the presence of the hydrogen ion. Iron more 
readily displaces hydrogen when the latter is present 
in the ionic condition. 

The soil corrosion of iron structures is thus seen 
to be an clectro-chemical procew, oomplioated by 
its dependence upon several variables, of which the 
composition of the metal in the structure, the nature 
of the soil in contact with the metal, and the move- 
ments of the ground waters are the most important. 

Vart II. 

The Soil Corhosion op Leaj>. 

During the field investigation concerned with the 
damage of cast iron water-mains, it was observed 
that the lead service pipes showed evidence of 
corrosion. This disintegration usually took the 
form of pock-raarked cavities incrusted with car- 
bonate and sulphate of lead, but sometimes black, 
wart 4 ikc protuberances appeared on the lead pipe. 
iMiere the lead pipes were bent or in the neighbour- 
hood of joints, criss-cross fissures occurred on the 
surface, together with the characteristic pock- 
marked cavities. Yellow and red oxides of lead 
appeared on the surface of the pipe, the trans- 
formation varying in depth but usually being about 
as jKp as the fissures. There did not appear to w 
an^^peeial relation between the corrosion on the 
cast iron mains and the service pipes, as some- 
times the lead was found deeply pitted and no 
corrosion on the iron pipe to which it was con- 
nected. The damage was frequenbly found in 
electrically negative and neutral areas and WM 
quite marked on the lead pipe connected to the 
Mental Hospital water works system at Selkirk, 
Manitoba. 

Laboratory inveitigation. 

A series of experiments with lead plates immersed 
in saJt solutions and in soils was carried out, extend- 
ing over a period of fourteen months. Sodium 
carbonate was found to be the most corrosive salt, 
with magnesium sulphate and calcium carbonate 
next Calcium carbonate saturated with carlwn 
dioxide was the least corrosive. The soils also 
attacked the lead, one in particular, a sample ot 
limy siH from Glasgow Street, standing next to the 
sodium carbonate as a corrosive agent. Several 
instances of corrosion in which the lead pipe was 
completely perforated had been reported from tins 
neighbourhood. An analysis of the ground water 
and of the soil itself did not give any clue to the 
cause of the virulence of this particular soil. 

Lead plates exposing 37*5 eq. cm. surf im- 
mersed in salt solutions and water-saturated soils 
for 14 months: — 


Solation. 

CaCO, 

CMHCO,), 

Na,CO, 

UgSOj . . 

Man.-Gyp 0 azn . 

„ aiaagow Street 

Btock at. IkaiUace 


Lou of wdght 
Id grania. 
0-32 
0-21 
0-82 
0-34 
0*24 
oeo 
0-23 


which the series was discontinued, owing ion , 
integration of the anodes. The loss at the ,..7 
was 160%, 210%, and 360% respectively^ 
required by Faraday’s law. This extra [ 05 ,'^ 
due to mechanical disintegration of the aM 
accompanying the formation of the oxides of S 
Such extensive losses indicate how futile it S 
corrosive coefficients ” to the eleA: 


apply “corrosive coemcienra ■ to the eW 
chemical decomposition of metals, whether i‘ ’ ” 


Corrosion of lead anodes and cathodes. 

Three experiments were carried out in which lead 
ano^s and cathodes were immersed in saturated 
soilk contained in beakers. A current of ten nuMi- 
amps. *ai passed continuously for three days, alter 


stray current, salt solutions, or soils. 

The cathodes did not appear to bo attacked atiii 
in fact they showed a Slight gain in weight h 
order to find out whether cathodic corrosion to,! 
occur at all, nine experiments were allowed to 2 
continuously for 60 days. The cathodes were phs 
of lead exposing 37‘5 sq. cm. of surface, ajja 
anodes, carbon brushes. These electrodes 
immersed in salt sodutiona of the carbonates, dilo 
ides, and sulphates of calcium, magnesium a» 
sodium, and were set up in series and a currert, 
from 4 to 10 milliamps. passed continuously fej 
^ys. The lead cathodes showed no eridenee 0 
corrosion, but the carbon anodes were badly 
posed. 

Salt solution corrosion in the presence of nitntt, 
Lead corrosion is frequency attributed to th 
presence of nitrates. Five experiments wititii 
immersed in salt solutions containing 
were carried out, the lead being iramersej ii 
400 c.c. of tho solutions for eight monk 
Saturated solutions of calcium ^ sulphate ai 
calcium carbonate, saturated W’ith caibou 4 
oxide,- together with jV/10 solutions of maguesini 
chloride, magnesium sulphate, and calcium clilorii 
constituted the series. To each was added one s® 
of ammonium nitrate. In every case the surface 0 
the lead became immediately covered with a coatit 
of black oxide of varying thickness. This coat »a 
very heavy in tho case of the lead immersed in 4 
magnesium sulphate solution, and quite thin inti 
(ftlcium sulphate solution. Spots of Icadcarbonai 
with pits beneath were very marked on the plai 
immersed in the calcium carbonate saturated rit 
carbon dioxide. A few little nodules ol lei 
sulphate formed here and there, over the siirls 
of tho lead, in tho calcium sulphate solution, «ln 
quite deep pits were found beneath mixed depaei 
of lead carbonate and chloride in the cnioriaeso) 
tioiis. These incrustations had formed at the poll 
of contact of the lead with the glass. 

The attack on both lead and cast iron was n 
Quently observed to be more pronounced where c 
metal was in contact with a foreign suhst,>«ce,j 
os a pebble or tho glass of the containing aE>.a. 

'"'’The' total loss of lead in tho abiivo. 
was of the same order as that found m eoW® 
the same salU. without tho additmn o the mU 
Possibly the formation of the black J ' , 
the lead from further corrosion, but 
cause, the nitrate did not markcdl> ““ 
corrosion under the conditions of tlic exp 

Corrosion of lead plates and lead /ml 

Three load plates and four 
of lead foil were buried m moist wnl ■ ^ , 

disturbed for several months. ind 

strips were about six inches long ■ , ,itli' 

wide, placed verticaMy m large tube " 

soil packed closely around them. j„i(of: 
tained two samples of soil, the “I?! j ,i,e !»' 
lead strip being in one kind of j orde> 
half in another. The tul«s were eorkc 
prevent evaporation.^ The lead st 1 
llie soils for almost eight months jjstP, 

Examination at the ^d of ohser”" 

extensive corrosion. 'Hie ’-iJs:— 

were made at the end of eight mo 
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AT 1 Lead foU badly attaeked at the upper 
J^^muletely perforated. Lower end of foil al^ 
?r’oded and blackened. , _ , 

Wo 2 All foil beyond end of wax completely 
rtrtyed. Lower end of foil also corroded and 

ickencd. oompletety through at upper 

i and lead disappeared. Lower end also per- 
“ated White salt formed. 

Wo 4. Both protruding ends of foil completely 
troyed. Elsewhere perforations especially when 
s soil found its way between the wax and the foil. 
Wo 5 Lead plate deeply pitted in portion buried 
surface soil. Pits deep or more. Lead 
nhate incrusted over pita. 

Wo 6. Slightly incrusted but not badly attacked. 
Wo! 7. Badly corroded and incrusted. White 
»rustant of lead carbonate ih^.^hick on both sides 
the upper end of the lead atrip. Lower end not 
dly attacked. No sulphate. 

rhe results of this series of experiments were 
sidedly illuminating. They established without 
□bt the autocorrosion of lead by the action of the 
1 alone. The nature of this corrosion was quite 
ailar to that observed on the lead service pipes 
eady described, the same crater-like cavities 
trusted with lead carbonate and sulphate being 
•med. 


Cause and course of the corrosion. 


The amphoteric character of lead as regards its 
smical reactions and the varied nature of the 
ssible products of corrosion, even under <^e set 
conditions, prevents the adoption of any one 
jory, to the exclusion of all others, as to the 
use and course of the corrosion. The lack of 
finite basic or acidic properties makes this metal 
;ool of its environment. The end products of the 
Toslon are determined by the relative solubility 
the compounds possible under the particular 
iditions under which the corrosion proceed^, 
ese possibilities are also conditioned by the 
idising or reducing nature of the environment. 
3ne of the first products found in the corrosion 
lead is the oxide, PbO. A coating of this oxide 
idily forms upon the surface of metallic lead, 
d is commonly believed to protect it from 
■rosion. This coating, however, is actually 
uble in water, the more so if the water is quito 
re, or if it carries much oxygen in solution, 
e sulphate of lead is slightly soluble in water, and 
3 carbonate much less soluble, so that in the 
ssence of the acid radicle of sulphuric or 
rbonic acid the lead hydroxide is easily trans- 
med into carbonate or sulphate, and the sulphate 
ty be transformed into the more insoluble 
rbonate. 


A.c*ording to several authorities lead has 
cuiiar physical property of occurring in moi 
in one physical modification, even in. the san; 
ico or metal, and these allotropic modificatior 
ly occur quite near together in the same meta 
lese variations of the physical structure of tb 
possess <hfferent physical and electrical pn 
and these differing properties may persi: 

Consequently adjacent portior 
same piece of metal may set up 
d contact with an elect rolyt' 

iIyF; ^^^ 1 ? conditions required for ele< 

en property of lead h; 

c I-anibert and Cullis (J. Chen 

“ Tt. i’ "'ho have observed as follows 

lead theory of corrosion is applicah: 

lich metal into solntio 

lion . is due to electroljt 

» mass different parts < 

Id the nhvi^ot’i, ®“® chemically pui 

iliSere^/on** hetorogeneity due to the present 
: ®“otropic*modmcltions of lead in th 


I 


I 


mass of the metal causes some parts of the mass’ 
to be electrically different from other parts, and 
th^ electrical differences persist for a lone time 
after the preparation of the metal.” 

The practical effect of this allotropic property 
of lead IS met with in practice by users of lead 
pipe, ihis property was observed, for instance by 
the engm^r of the Mental Hospital at Selkirk, 
who exhibited a piece of lead pipe taken out of 
^ ’ where it had been buried for some years 

which he said had “ lost its life.” That is to 
say, it was very brittle, had a different appearance 
from ordinary lead, and was no longer suitable for 
being worked. 


Lambert and Cullis found that the purest lead 
that it was possible to produce by distillation in 
a vacuum was immediately corroded when immersed 
in water containing oxygen. The first product of 
(Xirrosion under such circumstances is evidently 
lead hydroxide which, when there are no Balte 
present, will appear as a precipitate. 

It has also been ascertained by a number of 
observers that when lead, water, and oxygen are 
brought together hydrogen peroxide is formed. 
This is a strong oxidising agent, and accordingly 
might well account for the presence of the higher 
oxides of lead which are sometimes found amongst 
tho corrosion products of lead pipe. We have 
ol>«erved several such tran-sformations of lead. A 
lead union from a service pipe in Moose-Jaw, Sas- 
katclicvvan, sent in for examination, was found to 
be almost wholly transformed into a red oxide of 
load. A similar cose was shown us by Mr. A. 
Blackic, City Chemiot of Winnipeg, in which a con- 
siderable portion of a piece of lead pipe consist^ 
of a red oxide of lead. Black oxide of lead was also 
observed on service pipes from River and Glal^ow 
Avenue in AVinnipeg. The corroded lead pipe 
taken from Selkirk had an insoluble load compound 
adhering to the matrix of clay that surrounded 
the pipe, which was probably lead peroxide. There 
was not enough of it to make an analysis. 

L. A. Stenger (Chem. and Met. Eng., 1920, 22, 
965) attributes the soil corrosion of lead pipes as 
observed by him to two probable sources; — (1) The 
action of a concentration cell produced by differ- 
ences of concentration of a salt in the soil in contact 
with the pipe, and (2) the presence in the soil of a 
6ubstance subject to a chango in valence, the bi- 
clectrolyte causing corrosion in the cathode areas. 

The first of the two causee above mentioned is 
simil.ir to that described by the author in that sec- 
tion of this papv’r dealing with the self-corrosion of 
cast iron. 

The effect on lead pijTe would be similar to that 
observed on iron pipe, that is, the lead would pass 
into solution where the metal was in contact with 
the more dilute electrolyte. Both of these causes 
of corrosion, as outlined by Stenger, are external to 
the pipe, and not in any way dependent upon the 
lack of homogeneity in the lead. 

In a recent article in “ Metall und Erz,” on the 
destructive action of mortar on zinc and lead, it is 
stated that lead is attacked by the limestone alone, 
and by mixtures of limestone and gypsum. This is 
substantiated by the work of R. H. Gaines, meu- 
tioiuHl above, as well as by the case of corrosion 
noted at Charlottcnburg, Germany. 

H. S. Rawdon (U.S. Bureau of Standards, Bulletin 
Xo. 377, April, 1920) describes the results of a 
scries of experiments on lead corrosion which show 
tLat the so-called allotropic modifications of lead 
are producc<l by corrosion in an electrolyte by the 
solvent action of the salt solution removing the 
foreign metals lying between the crystals of metallic 
lead in the mass of the lead. Even the purest com- 
mercial lead is subject to this attack, and since the 
metallic impurities removed lie above lead in the 
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* electrochemical aeriea, this form corro^oa is 
quite parallel with the galmnie action hreught 
about between graphite and iron in cast iron, when 
iron goes into solution and graphite remains in the 
pipe. In the case of lead pipe, the impurities are 
renK>Ted and the lead in uneupported er^staW 
remains, imparting to the pipe that characteristic 
crystalline structure and brittleness which eventu- 
ally destroys its usefulness. 

These observations of Itawdon, supplemented by a 
later investigatian* in w'hich he used lead of 99*99% 
purity, subjected under teuaile stress to the corro- 
sion ^ salt solutions, clearly demonstrate the possi- 
bility of clectroehcmical destruction due to the 
presence of almost infinitesimal amounts of an 
impurity in the metal structure, when such a 
structure is in ecmtact with water containing salts 
in soilution. Rawdon alao observed that the 
corrosion of lead was more rapid in an acid solution. 
Recent investigations in the laboratory of the 
University of Manitoba (not yet published) indicate 
that the soil waters of Winnipeg in the presence of 
calcium sulphate and carbonate are slightly acid, 
especially when they contain free carbon dioxide. 
Moreover, the function that mechanical stress ptaya 
in promoting the corrosion of lead would lead to 
wi(&ly diverging observations on the extent of the 
corrosion at diderent places on the same lead pipe, 
buried in the same soil. Whenever the pipe is 
bent, there the pipe may be considered to be under 
stress, and there intergranular cracks, as described 
by Rawdon, will first appear, the rapidity of the 
disintegration depending on the amount of the 
stress and the character of the soil solution. 

We thus see how complicated is the whole matter 
ci the corroeioo of lead. Not only does the 
peculi^ amphoterio character of lead enter into 
it, but also the physical character of the crystalline 
metal structure^ the infinitesimal amouiita of inter- 
granular imparities present, and the stress to which 
the structure is subjected. These factors, com- 
bined with the complexities of the salt content of 
ground waters, make the whole question of the soil 
corrosion of lead a matter for moet intensive study. 

Nummary. 

(1) Salt solutions attack lead, a carbonate of lead 
being the final product when exposed to the air. 

(2) Sodium carbonate was the moat corrosive of 
the salts experimented with. 

(3) Lead cathodes are not attacked by currents 
of from 4 to 10 miiliamps. 

(4) “ Coefficients of corrosion ” are not applicable 
to elcctrocbemicai decompoeition. 

(5) The presence of ammonium nitrate appears to 
inhibit corrosion by the formation of a protective 
coating of lead oxide over the surface. Such a 
protective coating may only be temporary, 

(6) The soils of the Winnipeg district have a 
decidedly corrosive action on lead, the nature of 
the corrosum being usually that of a craier-like 
pitting of the surface, with or without an adhering 
deposit of lead sulphate or carbonate. 

(7) Contact with a foreign substance localises the 
corrosion. 

(8) The cause of the corrosion be attributed 
to local galvanic action due to differences in the 
physical structure of the lead, to the presence of 
unpuritiea lodged between the crystals of the lead, 
or to concentration cell effeefe. 

Chemistry l^artment, 

Unirersity of Manitoba. 


*Eawdm. Eryidlsky, and ''BUttleoeu produced In 

S te lead by etwee tad e orr o iton” Cleab aa4 llet. Sag., IMS, 
, 109 . 
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GOW> METALLimGT OF THE WITWAti?b„ 
RAND (TRANSVAAL). 


BV W. CI7U.EN. 

Although there have been frequent rererenccs t 
the metallurgy of gold on the so-called Rand (shon 
for Witwatersrand), the only comprehensive paj^ 
in the Journal is that of H. de Mosenthal (J jsS' 
326). It was thought that possibly the best inetbi 
of recording the changes or advances made siir 
that date would be to describe a modern plant— 
aeknovrledged to be almost the last word in oold 
metallurgy. But even since this paper was started 
i revolutionary proposals have been made and hapj 
I already been put into practice. The outstandii. 

difference between 1894 and today is this, that 
j whereas in the former year the value of the Trats. 
vaal gold output was £7,600,000, today it is almost 
five times as great, and in 1916 it amounted to 
£39,500,000. It may be mentioned that tie 
Transvaal output of to-day is just 50% of the world's 
' production . 

! “ Bknket,” or the ore in which the gold occurs, 

] is principally composed of silica. It is in the maiu 
I a mass of silicious pebbles imbedded in a silicious 
matrix. The following is a typical analysis of 
I deep level “banket”': — SiO, 86'76, FeS", 27.5, 
: Fe,0, 2'65, A1,C^ 6'91. CaO trace, MgO O'O/i, 
I The composition is^ of course, not precisely the same 
i throughout the field, though the unitormity is 
j greater than one would expect. 

The distribution of the gold in the ore is some 
what remarkable. The pebbles are barren, or 
practically so. Coutrary to expectation the pyrites 
also carries comparatively little gold, i.t., in tbs 
same manner as galena carries silver. Weight for 
weight, pyrites certainly contains more gold than 
the pyrites-free ore, but not very much more. The 
following table is interesting as showing the 
relationship between “ pjrito ” and gold in a 
graded sample of sand : — ’ 


Grade. 

+ eo Mcab 

- 60 + 90 „ 

- 90+125 „ 

- 125+200 „ 

— 200 „ 


% PvTttc Dwi . gold 


0-39 


157 .. 

0-62 


i-aa .. 

2-46 


2-80 

1-20 


1-80 

2-94 

.. 

a-41 •• 


pvritt. 

'4-iid 

2-19 

1-d: 

0-57 


There has been gr^at controversy as to the distri- 
bution of tho gold, but nothing has been discorer^ 
which would invalidate the following st.^temont, 

** Although rarely visible in the hand specimen, 
gold can l>o easily studied under the microscop 
specimens known to be rich in it are csaminea- 
tno slides which we have examined the j • _ 
occurs in irregular angular particles often ij & 
the periphery of individual py^ites crvstaB w 
the interstices between aggregates p[ in-idea 
We have seen no instance of the manf 


homogeneous crystal or piece of pyrites. 
cases perfectly round pieces of , 

observed to be bounded by gold particles. 

vvithin tue 


The eubjMt 


scope of 
whereas 


this 
in 18fi4 


,pa^r. 


but it is 
Mosenthal stated 


« “ Hand MetaUurgical Practice," Vol. V- ^82- 
•Ibid., VoL L, p. S49. _ 

■Oaologleai Soetaity o* B. 
atorphlne). 


asd C®* 
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workii>£9 were ^ont 400 ft., to-day plans 
l^^ing matured to mine at s depth of 7000^.“ 
rai mines are drawing ore to-day from 5500 to 
feet, »-«♦> kelow sea level, for the Rand in 
^es is almost 6000 feet above sea level. Along 
Kg row of mines there are several of the largest and 
ihfi deepest in the world. Mining at this great 
j th has introduced problems which have not yet 
S satisfactorily wived. 

In the year 1920 there were forty-seven producing 
coffipaaies on the Rand. The smallest milled 
57 000 tons during the year 1921 and the largest 
2^000 tons; the total amount milled was 
24 000,000 tons, and the mining operations absorb 
the products of three very large explosives factories, 
the combined output of which is from 800,000 — 
900,000 cases or, rather over 20,000 tons of high 
explosives per annum. At no other centre in the 
world is to be found such a concentration of mining 
and metallurgical operations. 

In 1884, when the first record of gold production 
was made, the rain© was only £10,096. This had 
become £16,240,000 by 1898, and £39,500,000 by 
1915 — the year of greatest production.* In 1921 
the pr^uction had fallen by rather more than 10% 
as compared with 1915, but owing to the gold 
premium the decllared value waa £42,000,000. 

Under ordinary circumstances it takes from three 
to six Tears to develop and equip a mine, the period 
depending on the size of the proposition, the depth 
of the workings, and many other factors. Prior 
to the great war the capital involved in equipping 
a mine of economic size was about million 
sterling. To-day it would be doubled, and this 
expenditure includes practically nothing for power, 
for it is now generally purchased in bulk from a 
large power company. 

1 shall now proceed to describe in general terms 
the metallurgical plant of the modern section of 
the New Modderfontein Gold Mining Co., which 
produced gold to the value of £2,800,000, including 
premium, during the year 1921. This plant is in 
two se<^ions, and for tho present I only propose to 
de.il with the section whicn has been quite recently 
erected. 

When the ore reaches the surface it is tipped 
into huge storage bins. These discharge on to two 
conveyor belts, each of which is 193 feet long, and 
which run at a speed of 200 feet per minute. These 
belts convey the ore to a building in which the 
following operations, (a), (b), (c), and {(f), take 
place : — 

(o) The ore is first sprayed with water to free it 
from dust and so-called “ fines.” Unless thi.'? is 
done it is difficult to distinguish ore proper from 
barren rock in subsequent operations: the “ fines ” 
amount to about 40% of the total. 

(b) Hie ore is discharged into cylindrical ecreeiis 
or trommels, which separate the ** fines ” from the 
coarse ore. These “ fines ” miss several of the 

Dsequent operations. Nowadays they generally 
go to storage bins, and are fed either direct to the 
stamps or to the tube mills. A plant milling 
9 tons of ore per day will therefore handle 800 
tons of “ fines.” 

bulk of the ore, which consists of the 
a from the interior of the 
bpl*D * continuously moving sorting 

inclined. Along their 
exnprf native sorters, who are verv 

; expert at their work. . ’ . . . 


‘ iDto shoots, 
pt>rfc 
of 


The W'aste rock is thrown 
and is carried away by suitable trans- 


waste dump. The amount 
sort nt flU ^^*7 greatly. Some mines do not 

''Waref’.dl"* 20%. Waste dumps, 

per ton=4a E" as Ingh as I dwt. 

• Ine sorting depends very largely 




j 


! 


on the width and nature of the reef mined. It is 
” to sort the “ fines.” 

(tf) the large pieces of ore in due course reach 
fonr gyratory cr^bers each driven by a 60-h.p. 
motor. These rednoe the ore to a sise snitahle for 
the c^her plant. At the same time a certain 
proimrtion IS set on one side in the form of pebbles 
mills and conveyed to bins in their 
neighwmrhood by long belt conveyors. 

(e) The crushed ore on leaving the gyratory 
crusher drops on to another conveyor belt 3 ft 
wide and 130 ft. long, whicn runs in an upward 
dir^tion and delivers the ore by subsidiarv belts 
to the stamp mill bins. From these the ore' is dis- 
charged by feeders to stamps of the Nissen type, 
the crushed product is discharged as a pulp through 
the stamp screens; the coarser tho mesh of these 
discharge screens the coarser the product and the 
higher the tonnage per stamp. A stamp has 
gener.ally a drop of — 9 in., and the number of 

drops per minute is about 90. They are generally 
in batteries of five, the five dies on which 
they drop being contained in one so-called mortar 
box. An 18o0-lb. stamp on one mine brushes 28'5 
2^ I'ours through a screen aperture of 
0 62o of an inch square. At the particular mine now 
being described a 1900-lb. Ni.5aen stamp crushes Sl'o 
tons per 24 hours through a somewhat finer screen. 

(J) The crushed ore, or pulp as it is now called, 
since it is mixed with several times its weight of 
water, is carried away from the stamps by launders 
or open channels and discharged into conical 
vessels called classifiers, which automaticallv 
reparate out the finest pulp, usually called slime'. 
This slime by-passes the iinmedi.*itely succeeding 
operntion and goes direct to the slime department. 
The siimo floats off at the top, while the coarser 
portion is discharged from the bottom of the cones 
direct to tube mills. 


(g) Tube milling, the next operation, is perhaps 
the most important of all the mechanical processes 
connected with the treatment of the ore. Tibe 
mills now do a great deal of the crushing work 
formerly done by st.amps, and to a very large 
extent are displacing them altogether. The standard 
tube mill of to-day is 22 ft. long and 5 ft. 6 in. 
diameter, lined with a special steel or other 
material to resist wear. They make 23 revolutions 
per minute. The pebbles referred to under (d) are 
fed into the tube mill along with the coarse pulp, 
and by attrition reduce it to the required degree 
of fineness. The general practice is to have on© 
lube mill for every ten stamps so that each tub© 
mill has a grinding capacity of 200 — 300 tons per 
day, but the actual amount passed through is very 
much greater. The tube mill product nowadays is 
so fine that 90% passes the 90 linear mesh screen. 
As in the case of stamps, the output depends on 
the required degree of fineness. 

(h) The crushed product now reaches the first 
stage in extracting the gold. This coneista of 
amalgamation, and accounts for 45 — 65% of the 
precious metal. At .a lower level than the tube mills 
there is a series of amalgamating tables which in 
the main consist of copper plates 53 sq. ft. super- 
ficial area. These slope away from the tube mill; 
there aro five such platee for each mill. The pre-' 
paration of these plates and their subsequent 
dressing or cleaning during operation require a high 
degree of skill. The process described by Mosentbal 
(loc, cit.) for the treatment of the amalgam is, 
apart from minor improvements, the same as is 
carried out to-day. In the early days of the Rand, 
and indeed up till about 1S93, amalgamation was 
the only process in use for extracting the gold. 
The returns were so good that 40% of the gold 
content contained in the tailings could he negfected 
altogether. Later on those dumps of tailings, 
which, survived the disintegrating effects of wind 
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and rain^ made a fine treasure troye to many an 
adyenturmg metallurgist. 

(i) The cyanide process in the aggregate treats 
24 million tons of ore per annum at an oyer-all 
cost of only 2d. — 3d. per ton for cyanide of sodium.* 
One mine in particular has reduced its consump- 
tion of cyanide to 0*18 lb. per ton of ore treated. 
On leaving the amalgamating plates the pulp^ from 
which most of the coarse gold has been extracted 
by amalgamation, falls to a series of so-called eand 
pumps (centrifugal pumps of special construction 
to resist the abrasive effects of the sharp-edged pulp 
particles). Each pump is capable of lifting 1300 
tons per hour to a height of 65 ft., and it discharges 
its contents into conical classifiers. These reject 
a certain proportion of their charge as being 
too coarse, and it goes back to the tube mills for 
re-grinding, appearing again in the same classifiers 
after undergoing further attrition. 

(j) The uniform pulp from these cones is next 
sent to other cones, where it is separated into a 
coarse and fine product termed ** sand ” and 
** slime.” These are treated separately with 
cyanide. The fine product is brought into intimate 
contact with an aerated dilute alkaline solution of 
sodium cyanide which dissolves the gold. 

The sands are pumped to very large steel tanks. 
In the plant under discussion there arc six such 
tanks each measuring 52i ft. diam. by lOJ ft. deep. 
By appropriate appliances the cyanide solution is 
made to percolate through the contents, and is 
circulated by centrifugal pumps to aerate solution 
and sands. The great distinction between sand and 
slime is that the latter does not permit percola- 
tion. In practice sands present no treatment diffi- 
culties ; they contain anything from 2*5 dwt. of gold 
per ton and upwards, depending on the grade of 
the original ore, and an extraction of 90% is easily 
obtained. 

The elimes as they leave the cones gravitate to 
six special settling tanks — Dorr thickeners. In 
this plant, as its name (indicates, the surplus 
water is removed, leaving a thick, easily mani- 
pulated slimy mass, which is pumped along with 
dilute cyanide solution to so-called Brown tanks. 
These are tall cylinders 45 ft. in height provided 
with air-agitating appliances which have tnc effect 
of bringing the minute particles of slime into most 
intimate contact with the dissolving solution. When 
all the gold is dissolved the contents of the Brown 
tanks are discharged into an immense storage tank 
in which there is air agitation to keep the contents 
fluid. From here the slime is fed to a Butters 
vacuum filter installation consisting of 300 filter 
leaves capable of handling 20,000 tons of dry slime 
per month. The extraction of gold is very high, as 
the residual slimes are practically barren. Before 
treatment they contain 1*5 dwt. per ton upwards. 

The huge quantltie.s of barren sand and slime 
produced are handled very cheaply by mechanical 
contrivances. 

One of the features of the Rand is the immense 
sand dumps made up of untold millions of tons of 
tailing. They have formed the basis of certain 
small industries, but nowadays immense quanllties 
are made up into a pulp and sent back into the 
stopes or mine workings, from which the material 
originally came as ore. In time it consoli- 
dates into a sort of friable sandstone which sup- 
ports the roof or hanging w’all and thus renders 
the working much more safe. At the same time 
it permits more ore to bo drawn from the mine 
than would otherwise be the case, for in mining at 
depth, so-called pillars have to be left to support 
^e roof, otherwise the whole mine would collapse. 

wonderful developments of flotation witnin 
Tee^fii.ye&n have suggested the possibility of apply- 
the ore of the Rand for the concentration 

* CbesA. Met. and lOn. Soe. of 8. Africa, Oct., 1021 (Wartcowdler). 


of the The proposition from the econ 

point of view is exceedingly attractive. 
ing to the Minerals Separation Co., 


have been very satisfactory. I quote the 
ing:^ Crude ore from mine. ‘Assay value 
concentrate 14*8% of total; value ^*9 dwt • ' 

value 0*42 dwt.; extraction 98*6%. Slirnes{^ 
treated). Assay value 1*34 dwt. ; concentrate IfiS 
of total ; value 7*2 dwt. ; residue vailue 0-20 d ^ 
extraction 88*1 % . Old sand residues. Assay vaf’ 

total ; • 


1*75 


of 


dwt,; concentrate 10*3% 

12*6 dwt. ; residues 0*45 dwt. ; extraction 74 ?? 
This looks poor, hut it is in enect extraordinarf 
good under the circumstances, for through oxirf 

tion of pyrites old tailings or residues are alwa? 


very difficult to treat. No details arc 


how these results were obtained, but they indica? 
the possibility of entirely revolutionising all rf 
intermediate stages of current metallurgical pra^ 
tice for certain classes of ore. ^ 

I now come to the alternative processes to which 
reference has already been made. On one poiir 
practifally everyone is agreed nowadays— viz. that 
in the long run it pays to grind the ore a.s tne 
possible. Gold is made more accessible, whether 
the siliciouB matrix or in the pyrites and whether 
amalgamation is retained or not. To give an idea 
of what this means, I may say that Id. per ton 
increased or decreased working costs or improve- 
ment in extraction, or the reverse, means to the 
industry rather more than £100,000 per annum,* 
Twenty years ago a 90% extraction of the total 
gold content was considered very good work. To- 
day anything lower than 95% is considered poor 
and this will certainly be improved upon. This 
means, translated into practice, that residues are 
being sent to the dumps which only contain gold 
to the value of Is. per ton or al»ut 0*2o dwt, 
These excellent results have not been brought about 
through radical! departures, but by slow, persistert 
effort. 

Early attempts to concentrate the gold into one 
product of small bulk in order to minimise treat- 
ment costs failed, as they were bound to do in the 
light of the distribution of gold in the ore. A good 
many years ago, however, G. A. and H. S. Dennv 
suggested two radicaH departures from the orthodox 
practice — viz., (a) sliming the product from the 
stamps instead of segregating it into sands and 
slimes; (b) continuous circulation of cy.'inide solu- 
tion from the stamps onwards.’ ThG?e were to a 
certain extent carried into practice, but they did 
not commend themselves to the ortho<lox school. 

No one hag suggested that alternative 
will give much better extraction results. Indew it 


w'ould be difficult to conceive any process 


which 


could improve on the figures just quoted. The who e 
question, therefore, resolves itself into one 0 
economics. 

Metallurgical plants per ton of j 

day cost £215 in 1903.'“. In 1914-15 this had to 
reduced to £107, but probably ^ ^ ’ f^r 

higher than it was in 1903. The mam v 
the alternative process is that while reducing , 

ing charges it will also materially reduce P 

outlay. The problems involved belong iiy.^ 
to the domain of the engineer, for Rand me • . ^ 
being comparatively simple, costs “Cpon 
on the efficient and rapid handling ot Inrg 
of material. , . .. ir 

The fact that there are three definite 
the extraction of gold — viz., amalgams 
ment of sand by cyanide, and and 

by cyanide, leads to complication o» ^ 

* 8. AWcmi Mining 3 ., Oct., 1021, p. 2^ (Honiershg)- j ia 

• 8. Afitcu Aik» for AdVMlcement of Sdeoce, ' o • 

Ahoo. of Ensineen, P' 

•••■E»nd HeteUi^cid Prance," Voi. II-. P- 
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oreover, although about 60% the fr«e gold is won ' 
flt a very early etage of the treatment process by 
amalgamation, gold amalcam is easily stolen, and 
there is a. considerable leakage from this cause. 
Another undesirahlj^feature of the orthodox process 
is the fact that the treatment of the sands, for in- 
stance, involves immense outlay in the way of tanks, 
for from the beginning to the end of the process, 
it takes 10-12 days. The brothers Denny suggested 
the use of tube mills as a substitute for stamps a 
rood many years ago." Their contention was that 
on the one side ore breakers were encroaching on 
the domain of the stamp, while on the other side 
the tube mill was equally aggressive. Although the 
<luty of the stamp was being gradually increased 
through the production of a coarser pulp, this was 
i-eally being accomplished in a machine which was 
nnsuitcd for the purpose from every point of view, 
and moreover the capital expenditure for stamps 
v:as very high. I now come to the latest scheme j 
which is already working on a fairly large scale. ; 
There has been a good deal of general information ! 
about the new process in the technical press, but I 
am indebted to Mr. Carl Davis, consulting engineer 1 
to the Anglo-American Mining Corporation, for the 1 
details which follow. Associated with him in work- ’ 
ing out the process were Messrs. J. H. Willey and ; 
s' E. T. Ewing. Mr. Davis has had the courage of | 
his convictions and haa put his ideas into practice. : 
In these days of high capital costs this is a far ! 
greater act than the bald statement wouhl indicate. ' 
“ The original plant is laid out on standard lines. . 
viz : separation of the ore hoisted into oversize ana ! 
undersize by means of a grizzly ; the undersize being 
sent direct to the mill storage bin and the oversize ! 
p-issiug to sorting belts, where the waste and the 
tube mill feed rock is taken out; the balance is then : 
passed through single stage gyratory crushers to 
the mill storage bin. 

“ From the mill storage bin the ore is crushed 
by heavy gravitation stamps, the ratio of stamps ' 
being ten to one tube mill; after leaving the mortar 
box the crushed ore is sent to a dc-watcring cone, 
the underflow of which enters the tube mill; the 
tube mill discharge is joined by the overflow from 
the de-watering cone, and the combined pulp is 
then passed over the amalgamating plates; from 
thence the total pulp is elevated to the primary 
classifiers, the underflow of which is returned to the 
tube mill circuit for re-grinding, whilst the over- 
flow, which is the final pulp, passes to the secondary 
classifiers, which separate the pulp into sand and 
slime. 

“ The sand is caught in collecting tanks, and is 
tnen transferred in cyanide solution to the treat- 
ment tanks. The slime is caught in the slime 
collecting tanks and is then transferred to Pachuca 
(Brown) tanks for treatment and thence to the 
Buxters plant for recovery of the gold-bearing 
solution. 

, the extension of the Springs Mines plant, 
me alteration from existing practice is as follows : — 

1 no average size of the fines is smaller on account 
et tlip total run of the mine ore being passed over a 
ner set grizzly^ and the oversize after leaving the 
^rting belts goes to a steady head bin which will 
^ * choked feed * to the crushers. 

* crusher portion, together with the ‘ fines,* 

fla I? to the tube mill storage bin, from which it is 
fl to •yie tube mills. The tube mill discharge 

tn +1 classifier, the oversize returning 

• .J re-grinding, whilst the overflow, 

rnliicn+ the final pulp, is elevated to the slime 
taniro then transferred to the Pachuca 

II Butters plant os already describ^. 

of PAi£i+ tnhe milling as above, the amount 

of the ^^‘Tge, roughly about 20% 

feed. This reject pebble is separated 

CHem. Met MJn. Soc. of 8, Africa, Vol. IV., p. 217 (Denny). 


^rom the tube mill discharge by means of a trommel 
attached to the mil], and is then returned to the 
stamp mill bin by means of conveyor belts and a 
bucket elevator. In a new plant it would be neces- 
sary to instal a small breaking plant to deal with 
the reject pebbles, but the stamps being available. 
It \ra8 decided to utilise them. 

In the suggested plant the main differences com- 
pared with the new plant at Springs are as follows : 

Firstly^ crushing in cyanide solution, and zinc 
dust precipitation (the Merrill process) and 
secondly, using a tube mill of very much larger 
capacity than the present standard 22 ft. by 
5 ft. 6 in. tube mill— this mill to have a capacity of 
8ay, 600 tons per 24 hours, and then stage classifi- 
cation by Dorr classifiers. 

The saving in capital cost is very considerable, 
probably in the neighbourhood of 20 — 10%, and it 
is estimated that the saving in working costs will be 
from 20 to 25%. A plant of this design lends itself 
very readily to grinding in cyanide solution. This, 
in conjunction with zinc dust precipitation in 
Merrill presses, reduces the possibility of gold theft 
to a minimum. 

“ In addition to the foregoing, the above method, 
which renders finer grinding economically feasible, 
will, it is confidently anticipated (as a result of 
lengthy full-scale trials) result in a higher total 
extraction of the gold contents of the ores of the 
Far East Rand district.*’ 

The radical d^arturcs from orthodox practice 
consist in: — (a) The elimination of the stamp mill 
as a crusher. (6) The elimination of amalgamation, 
(c) The elimination of sands treatment by cyanide 
and the substitution therefor of one product 
"slimes,” which is treated by cyanide. (/) The 
continuous presence of cyanide solution within a 
closed circuit right from the tube mills onward. 

With reference to (a) the accepted practice is to 
crush in two stages after the breakers have done 
their work, viz., stamp milling followed by tube 
milling. In the " tubes ” the main crushing is 
performed by selected pebbles of the oro itself 
consisting of 6 in. to 7 in. cubes which are with- 
drawn on tho sorting tables before the ore reaches 
the breakers. The breakers arc called upon to do 
more work th.m they did formerly and the capacity 
of the tube mill has also been increased through the 
feeding to it of a coarser product. With regard to 
(b) no comment is required. 

Item (c) involves much finer grinding than was 
practiced before, and to this extent will probably 
bo slightly more costly, but on the other hand wiU 
make for higher extractfon of the gold content. 

In regard to (f) as the cyanide will be in contact 
with the ore all the time, maximum extraction 
should bo secured and thep should be a minimum 
loss of cyanide through oxidation. 

When tho cyanide process was introduced, it was 
found that the slimes, which formed about 25% of 
tho product (Mosenthal says 40%), could not be 
learhed, and they were therefore discarded, hut this 
meant the construction of expensive sUrae dams. 
Moreover they contained anything from II dwt. per 
ton of gold upwards, equal in value to rather more 
than 6s. As the difficulties of treating slimes were 
gradually overcome these slimes became in turn 
treasure troves, as the tailings did before them, and 
treatment of accumulated slimes has assisted in 
swelling tho profits of many a mine, whose profits 
from ordinary sources were commencing to dwindle. 
In the early days it was found advisable to add lime 
at tho earliest possible stage, in the first instance to 
counteract acidity, but it was subsequently found 
that it assisted in the settling of the slimes and 

f irotcctcd tho cyanide. Indeed, it was along the 
ines of settling and decantation that the 
problem was solved in the end, and apart from 
improvements made in settling, there haa been 
little change in slimes treatment for many years. 
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To-day slimes are iK»t only treated more cheaply 
tbau sands, but, as might be inferred, the extract 
tion is also better. 

Aa showing the changes brought about by 
improrement and modifications in the processes, 

In'n. 1 VI rv 01.A 1 


1903 

1905 

1910 

1917 

% 

% 

% 

% 

100 

.05 .. 

65 

^ 50 

m\. 

. 5 

85 

.. 60 

&-5 

. 4-6 . . 

10 

Nil. 

750 

. 72-5 .. 

67 0 

.. 60 

19-5 

. 23 0 . 
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.. 40 


cyanide is much greater, for the oxygen is used un 
in other directions, as is also the cyanide its^^ 
The fallowing reactions «are indicative of 
possibilities** : — 


Wort done by stamp mill 
„ tabe t, 

„ conoentrating . . 

„ aaod plant 

,, sUxne t> . • 

Thus, SO far as crushing is concerned, nineteen 
years ago the stamp did all the work : in 1917 it 
did only 50%, the tube mills being responsible for 
the rest. To-day tube mills do even more, and as 
has been indicated, it is proposed that the stamp 
should be eliminated altogether. Concurrently, 
and owing to finer grinding, the percentage of 
slime produced and treated had risen to 40% by 
1917. To-day the figure must be considerably 
higher, and if the new processes are generally 
a^pted, sands, as such, wiU not he produced at all. 

The solution of gold by cyanide takes p4ace 
according to the equation : — 

2Au+4NaCN-f-0-i-H,0=2AuNa(CN),+aNa0H. 
Working cyanide solutions contain, in addition 
to «>dium cyanide, potassium and calcium cyanides, 
as well aa thiocyanates and most probably ferr^ 
cyanides. Efficient aeration is essential for the 
success of the reaction. The goild in solution is 
precipitated or deposited on zinc shavings: — 

Compared with other wet metallurgical processea, 
that of gold extraction on the Rand can be classed 
as eimpde, for, apart from pyrites, there are »o 
ingredients which can cause comphcations. Ihe 
ore can be classed as free milling, for with the 
fine grinding which is now universal, even pyrites 
yields up iU gold without trouble. Successful 
traction depends in the main on fine comniinntion 
with conseqaent exposure of the gold particles. 
Moreover, the gold does not exist in an ultra-hne 
form, otherwise the phjrsical procew of amalgam^ 
tion wotrid not have been so successful in t^ past. 
Such complications as do arise in practice are 
mainly due to weathering of the ore nndergronnU 
or when stored at the surface in dumps; tofore 
the ore reaches the miU one or iq. 

following reactions are possible. ^b, = beH + &, 

Nj-O —so • SO, + 0+H,O = H,SO,; H,feO,+Fe8= 
FeSO' +H.S; 2Fe80,+H,S0.+0=Fe,(§0,),+H.0 ; 
Fe,(Sb.), + 2 H,O = Fe5O,S0,+2HjSO.; Fe,0,S0,+ 
4 H ,0 = 2 Fe{OH).+H,SO.. All these ^tions ac- 
tnally take place and the mine water is inyariably 
acid. This causes great wear and tear on pipes, 
pumps and machinery generally, notwithstanding 
a generous employment of lime. The free acid also 
dMomposes the silicat^ preseiH in ""P. 
liberated gelatinous silica interferes with the subsc- 
Qiieut slime settling. , x. ^ a 

^ Later on when the ore reaches the stamps and the 
tube mills the pyrites seems liable t^eductron to 
ferrous sn4phide by metallic iron. This a®’’?®*. 
a starting point for a senes of reactions similar 
to the above, but later on in the process. 

That the amount of sulphuric Mid ^ | 

great is indicated by the fMt that 5anng toW | 
weather the service pipes become choked wito 
calcium sulphate which is very difficult to 
However, tne presence of calcium sulphate m theee 
refatively UrM quantities apparently does no par- 

^“jS^-oS^rlo^nnd of cyanide^sMlves one 
and a half pounds of gold in the presence pf <>“® 
^^M-oay ^n, but in practice the c onsumption of 

Ut ; 

Tol m. P- M6. 


’7arFeS+6NaCN=Na.Fe(CN:i,+Na,S. 

Na,8+NaCN+O+H.O=NaCNS+2Na0H 
(5) 2FeS+9O+3H,O+2CaO=2Fe(OH).+2CaS0 

(c) Fe(OH),+aKaCN=Na.Fe(CN),+2NaOH. “■ 

(d) 2Fe(0H).+0+H.0=2Fe(0H).. 

So far no reference has been made to tne presence 
of soluble sulphides, but that fhis is a possibility 
ie indicated by equation (a). Moreover, all com- 
mercial cyanide contains sulphide in small quantity. 
These sulphides are rendered partially inuocuoos 
by sprinkling the sands or slimes with lead acetate 
or nitrate, but the lead sulphide also uses up avail, 
able cyanide and oxygen ; the sulphides 

which escape the action of the soluble lead salta 
most likely behave as follows :--NajS+XaCX+ 
0 -|-H ,0 = NaCNS-h2Na0H. All of the foregoing 
indicate that the working cyanide solution is a 
much more complicated affair than it is generally 
eupposed to be. 

In thfe precipitation of gold from the soainm 
auro-cyanide by means of zinc nascent hydrogen is 
in reality the active precipitant. The process is 
therefore a reducing one, whereas the solution of 
the gold in cyanide is an oxidation one. Aboit 
forty times the theoretical quantity of zinc is used 
up during preoiptation, but as lead-coated zinc in 
fihform condition is very readily oxidised both in 
the moist and wet state the explanation for this 
excess consumption is not far to seek. In this 
connexion the Crowe process is now being generally 
introduced into modern plants. It consists in get- 
ting rid of the dissolved oxygen by evacuation and 
through this means the zinc consumption has been 
very considorablv reduced; indeed, the reduction u 
so great that it is not necessary to treat the zinc- 
gold slime with acid. 

Zinc hydroxide readily dissolves in fairly strong 
cyanide solution forming double zme cyanide and 
sodium zincate — the so-sailed ‘ white precipitate 
which is so troublesome in cold weather ; but even 
zinc itself is attacked by cyanide as Wlova;- 

Zn+4N aCN +2H.0 = Na,Zn(CN).+2NaOH+H,. 
This sodium zinc cyanide is itself a solvent fer 8““ 
i in the presence of alkali which, however, is alvars 
I produced as hae just been shown. 

Now the gold-bearing solntions do 
! part with their goSd to t^ »>,■“ *" *'? E 

i of very fine shavings, 0-002 in. thick, and 
! what has just been ^he reMons are mUit 

I to seek. One pound weight of zme in the 
i shavings exposes thirty square feet of 
i one ton has therefore a surf^ of 1 * 

I ordinary a this^a^ot I* 

I of shavings in the boxes ano dirface 

! materially reduced, for the if' ^ great 

i available for precipitation is smau^ a s 
I advance in acceleration of P'‘®®'PETSuccd Th' 

! when the zini^lead ®0"P'® a solution ol 

! zinc shavings are .^’PP®„, .--fate "hen a 

; soluble lead salt such m nitrate _ 
coating of metallic lead 

the evolution of hydrogen from the dec ^ 
the water, for the essential requisite b 

tation of’ gold from the sodium 
intimate contact with the J ® thegob 

We have now reached the stage Vp^sabseque” 
precipitated on ^ the zinc._ u-ge metal?' 

operations the mixture of zinc, ^ . gulpim''/ 
impurities (teneraHy is *fi,ter 

acid or nitre cake; the residne is nil . 


acid or nitre caKo; “ late 

calcined, melted down »‘th .“ppropria , 
cast into ingots winch, nntil qn te rec 
been shipped to London tor refining. per 

In 1894 the Io*®®t consumption ot «*a- 

ton of tailings was 118 lb., tne q 
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• nally exceeded 2 lb. per ton. To-day the amount, 
few min«s,#t any rate, ia jnat one-tenth of this, 
1 " *isat the ftrcngth of the cyanide solutions 
to vary Iwtween frS and 0-6% To-day the 
i.^jnns are only one-fifth to one-tenth as strong. 
There are naturally no figures available for zinc 
nnsamption, but in 1914 the consumption was only 
M2 lb per ton, and to-day it is even lower, with 
ierv prospect of becoming lower still. Mercury— 
other somewhat expensive item on the “ stores ” 
?ide— disappeared to the tune of i lb. per ton in 
1894' to-day’s figure is the remarkably low one of 
M o'z per ton milled. Then in 1914 caustic soda 
tL the protective alkali used, and sometimes the 
Consumption wae as much as i lb. ner ton. To-day 
tirae has taken its place, and besides being equally 
effective as a protector it has the great advantage, 
aa already pointed out, of facilitating the settling 

:)f the slimes. , . , . v 

As on the mechanical side^ there have been no 
spoch-marking developments in the cyanide process 
during the last twenty years. Indeed, the figures 
just quoted indicate rather steady and continuous 
improvement in detail, and this process still goes 
onf Some years ago J. S. McArthur, “ the father 
df the cyanide process, suggested the substitution 
pf zinc wafers or strips fer the shavings, as he had 
found them an improvement in another connexion, 
practical trials proved very unsatisfactory. Men- 
tion has been already made of the Merrill process 
of precipitation^ which is perhaps the most radical 
departure within recent years. In essentials it 
consists of emuleifyiitg zinc dust with the gold- 
bearing cyanide solution and forcing the mixture 
through a filter-press of special construction. In 
the case of fairly strong solutions 80% of the gold 
is precipitated at once, and the balance is precipi- 
tated completely on the leaves where the zinc-goId 
mixture has already accumulated. It is claimed 
that by this method the zinc consumption is 
materially reduced; but as the total is now only 
about 0*3 Ib. per ton of ore crushed, the actual 
saving under this head cannot be very great. 

Prior to the Boer War the old Transvaal Republic 
had its own refinery and mint at Pretoria. 
Naturally, it was on quite a small scale. When 
war broke out in 1914 it was decided that both 
refining and minting should be revived. Fortunately 
much of the old Boer plant was available, and it 
was indeed put into working order, but was never 
worked. The idea, however, of South Africa having 
its own refinery and mint caught the popular fancy. 
The refinery, which started up quite recently, is 
situated on the Rand a few miles from Johannes- 
burg, but the mint is at Pretoria. It ie the largest 
of its kind in the world, but the mint is not on 
such an ambitious scale. 

, In the refining process the bullion** is first melted 
in a plumbago crucible with suitable fluxes, which 
n preliminary purification. The ingot pro- 
duced ia next assayed, and if it contains loo much 
refractory metal, or metal which would interfere 
too much with the ordinary refining process, it is 
submitted to a second an^ more drastic fusion, 
reatment with air, chlorine, nitre, or possibly all 
ree. For the final stages hatches of about 700 oz. 

with a borax flux in clay crucibles, 
anamg in plumbago guard crucibles for safety, 
ill* ^ is melted a clay pipe-stem is 

chlorine and air passed through the 
. mass. The base metals and the silver are 
chlorides, which float on the surface 
as ivf j end-point is much the same 

a laro* This fine gold is re-melted in 

400 furnace and cast into bars of about 


tilling furnace ar 
02 . each tor export. 
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ORGANIC IMPURITIES IN COMMERCIAIi 
NITRIC ACID AND THEIR EFFECT IN THE 
MANUFACTURE OF NITROGLYCERIN. 

BY F. A. 1\ CIIAWFORD, B.A., A.I.C. 

Tile following investigation was undertaken for 
the purpose of explaining certain irregularities in 
the manufacture of nitroglycerin. 

In the manufacture of nitroglj'cerin which is to 
be used in the preparation of either blasting explo- 
sives or cordite, it is usually stipulated that the 
finished nitroglycerin shall stand the Abel heat test 
for not less than 10 minutes. Practically every 
nitroglycerin f^tory has, at one time or other, 
experienced periods during which the nitroglycerin 
produced failed to pass this test, and although 
many efforts have been made to ascertain the cause 
of the low heat test, no explanation has been put 
forward which would satisfactorily account for all 
the variations which have been noted. A very pro- 
nounced period of low heat tests has recently been 
experienced at the Ardeer nitroglycerin factories 
of Nobel Industries, Ltd., and as most careful 
analyses failed to detect any abnormality in the 
materials used, and as no modification had been 
introduced into the process of manufacture, the 
following investigation was instituted in order to 
determine the cause of the trouble. 


Tracing; cavse of loio heat test. 

Since no help could be obtained from analysis, the 
only method of attack was to duplicate the manu- 
facturing results by experiments on the small 
scale and then by a process of elimination to deter- 
mine the factor or factors causing the trouble. 
Nitroglycerin is manufactured by adding glycerin 
to strong mixed acid of the composition, HNO, 
40—44%, H,S0, 55—59%, H,0 0-5— 2 0%. After 
nitration is complete the mixture is allowed to stand 
and the nitroglycerin, which separates above the 
acid layer, is removed and wash^ wdth water and 
sodium carbonate solution. 

It was found that when plant materials were used 
on a small scale the resulting nitroglycerin show'ed 
low heat tests; tho tests, however, varied with the 
washing process, so that washing i^nditions had to 
be standardised to give results similar to the manu- 
facturing figures and these conditions w'ere then 
kept constant throughout the investigation. Nitro- 
glycerin made with chemically pure materials gave 
good heat tests, and by gradually substituting plant 
instead of chemically pure materials it was ascer- 
tained that the introduction of plant nitric acid 
invariably lowered the heat test, as shown in the 
following table: — 

Average heat tests of nifro( 7 Zj/cp?m made on smaU 
scale xcith various materials. 


Mixed acid compoeed 
of. 

Plant mixed a<dd Xo. 1 
„ „ „ J«o. 2 

Pure oleum and pure 
nitric acid 

Pure oleum and pure 
nitric acid 

Plant oleum and pure 
nitric acid 

P'lre oleum and plant 
nitric add 


Glycerin. 

Average 
heat test 

of n;g. 


mia. 

Plant No. 1533 

.. 9t 

Price’s treble 

.. 

.. 141 

distilled gly- 
cerin 


Plant No. 1538 

.. 14i 

>■ *» 

.. 151 


8 


The heat tests given by mixed acid No. 2 were so 
exceptionatlv low that it was decided to investigate 
the acid as well as the plant nitric acid and for con- 
venience the results with mixed acid are described 
first. 
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Investigation of a mixed acid which gave nitro^ 
glycerin of low heat test, 

’^fixed acid No. 2 was distilled and the nitric acid 
driven off was collected in four equal fractions, 
suflScient acid being distilled to enable small-scale 
charges of glycerin to be nitrated with each frac- 
tion. The heat-tests of the nitroglycerins for the 
respective fractions were 3J, 9j 13^, and 13j mins, 
respectively, the last figure being obtained for the 
residual nitric acid. These resulta show that the 
impurity causing the loiv heat test passed over 
almost completely with the first fraction, very little 
being present in the second fraction, and practically 
none in the last two fractions. The next question 
was whether the substance actually causing the low 
heat tests was formed during nitration or whether 
it was present as such in the acid before nitration. 
Some first fraction nitric acid, obtained as above, 
was diluted with water to 5% strength; nitro- 
glj’cerin of good heat test was then shaken with this 
dilute acid and the nitroglycerin separated and 
given the standard washing treatment. The nitro- 
glycerin before treatment gave a 14 min. heat test, 
whereas after treatment the heat test was only 5 
min.; now, as it is highly improbable that any re- 
action would have taken place with this dilute acid, 
the impurity must be present as such in the original 
acid and is merely extracted by the nitroglycerin in 
the nitration process. 

Distillation of the first fraction nitric acid alone 
did not effect a further concentration of the im- 
purity, but it was found that if the nitric acid were 
carefully diluted by means of ice below* GS% strength 
and then distilled, the first portion of the distillate 
had a very marked effect on the heat test of nitro- 
glycerin. About 300 lb. of mixed acid was gradually 
treated in above manner, namely, 25% of the nitric 
acid was distilled over ; this nitric acid w’as then 
poured on to ice and again distilled. The first 
fractions obtained in this last operation were then 
fractionated, particular cai;e being taken during all 
the operations to allow no volatile matter to escape, 
when finally a distillate was obtained which con- 
tained drops of oil. One part of the oil added to 
20, of nitroglycerin lowered its heat test from 
16 to 5 min. The oil had a peculiar odour and res- 
ponded to the qualitative tests describ^ later, but 
owing to the small amount of oil available a full 
analysis could not be made on this sample. A more 
convenient source of supply of this oil was found in 
plant first runnings and therefore experiments on 
mixed acid were discontinued. 

In addition to the oil mentioned above, a small 
amount of a white solid was isolated in the distilla- 
tion of the nitric acid. This solid distilled over 
after the oil, but as it had no effect on the heat 
test of nitroglycerin, its properties have not yet 
been investigated. 

Isolation of impurily from plant nitric acid. 

The nitric acid used in making mixed acid is 
manufactured by distilling sodium nitrate with 
94% sulphuric acid; samples of nitric acid from the 
receivers were drawn throughout a large-scale dis- 
tillation, and small-scale nitrations were then per- 
formed and gave products with the following heat 
tests : Product from first runnings 3, middle runnings 
10, end runnings II, absorption tower 10 mins. 
These results are similar to those obtained by the 
distillation of mixed acid and show that the impurity 
passes over in the first stages of distillation. The 
plant “ first runnings,” however, contain » con- 
siderable quantity of iodine, and when the acid is 
diluted iodine is liberated and passes over with the 
distillate and contaminates the oily impurity, from 
which it cannot be separated. To overcome this 
difficulty the nitric acid was mixed with sulphuric 
acid and one third of the nitric acid distilled off. 
This treatment w*as useful for two reasons, viz., the 
iodine remained behind, probably as iodic acid, and 


a distillate richer in impurity was obtained 
dilution and subsequent distillata^ of the n f ■ 
acid was carried out in one continues operatin i 
means of a small glass tower partially packed ^ l 
glass beads. The nitric acid was mixed with 
at the top of the tower, and then the introduof’ 
of a jet of steam supplied sufficient heat to HiS 
off the impurity, while the diluted nitric acid paSl! 
to the bottom of the tower and was run K 
means of a swan-neck tube. The distillate obtai a 
in this latter operation was fractionated and vidS j 
drops of oil. The oil was collected, washed TtK 
sodium carbonate solution and water drip? 
filtered, and subsequently distilled in vacuo il' 
special micro-apparatus. The yield of oil from 
nitric acid was about 0'C)05%. ^ 


Identification of impurity causing low heat 


teits. 


Attempts were made to fractionate the oilv im 
that of tetranitromethane, but with a \er- 
satisfactory ; evidence was, however, obtained that 
the oil was a mixture, but owing to the 
quantity available this method of separation was 
abandoned. 

The oil is colourless, with an odour resembling 
that of tetranitromethane, but with a verv 
unpleasant action on the eyes and nose; it is i{, 
soluble in water and in sodium carbonate solution 
but dissolves slowly in caustic potash, giving a 
yellow solution ; the yellow colour gradually dis. 
appears on addition of a strong mineral acid 
indicating the presence of a pseudo-acid, and tlie 
solution obtained gives the tests for a chloride. The 
oil quickly evolves nitrogen with hydrazine and 
caustic potash in accordance with the reaction for 
tetranitro- and monochlorotrinitio-niothane de- 
scribed by Macbeth’, it dissolves in sodium sulphite 
solution, liberates iodine from potassium iodide, and 
forms a yellow crystalline precipitate with alcoholic 
potash similar to potassium nitroform. The ep. gr. 
of the oil is 1*6646 at 15‘5° C. At -10® it deposits 
a few crystals and freezes to a white solid when 
placed in a freezing mixture of solid carbvon dioxide 
and ether. The oil boils at 119® C. (Siwolobofi’s 
method) with decomposition and is very volatile. It 
gives a red coloration with anisol (tetranitro- 
methane gives an intense red, mouochlorotrinitro* 
methane a deep yellow, dichlorodinitronicthanc i 
very pal© yellowish green, and chloropicriii none.) 

The impurity also gives the following colour re- 
action which denotes the presence of dichlorcxlinitro- 
methane : 2 c.c. of 50% caustic potash is placed m 
a test tub© and 1 drop of impurity nnd 1 c,c. of 
absolute alcohol added; the tub© is gently snassn, 
but not sufficiently to mix the two layers, and the 
whole warmed. A deep wine-red colour appears a 
the junction of tho two liquids. . 

Difficulty wus experienced in the estimation o 
carbon in the impurity, the rapid ° 

nitrous fumes tending to give results more t ^ 
10% too high ; with a specially long combustion t 
and careful regulation of the combustion, ! 

good results were obtained. No special precau 
were taken with the nitrogen estimations an 
figures are therefore probably a liittle 
analyses are shown in comparison with tne 
figures for compounds which flight be presen • 

The molecular weight shown for the ^ jjjg 

determined by the freezing point "icthod. u 
benzene as solvent. The low molecular " ^_Jiude 
carbon content, and physical 
the presence of anything but methane oe 
except in small amounts — and as the oii 
react with sodium carbonate solution L^ated 
in hot strong nitric acid, nitr^orm ami u .V gfore 
compounds must be absent. The oil must tne 
be a mixture of chloronitro derivatives^ 

* Cbem. Boc. Truu., 1921, t19, 854. 



impuritiks in commercial nitric acid. 


X 


A the analysis agrees with the supposition that 
?”? . mixture of approximately 40% of tetranitro- 
Wane with JdO% of ehlorotrinitromethane. but 
Trould also represent a smaller percentage of di- 
hloWdinitromethane or chloropicrin with a corres- 
pondingly larger proportion of tetranitromethane. 

Flementary analysis of impurity and possible 
* constituents. 


Substance. 


% 


0-8 


c 

K 

a 

o 

Mol. 




(Diff.). 

wt. 

% 

% 

% 

% 


6’22 

24-4 

11-12 

58*24 

180 

6-12 

2857 

— 

85-31 

198 

8-47 

22-84 

19-12 

48*23 

185-48 

8-86 

16-01 

40-54 

86*59 

174-9 

7*30 

8 52 

84-73 

19-45 

164-38 

7-95 

27 81 

— 

83-84 

151 

8-2d 

24-18 

12-24 

55*29 

289-5 

to separate 

or < 

astimate the 


mixture of chloronitro- 


.. — 

jlDOOcUwoWiil*^ _ 

methane • • . . * * 

jXchlorodinitromethane ^ 

cyoroplcrin . . 

Mm^SopentMltroi 
ethane 

It is very difficult 
various constituents or a 
methanes with tetranitromethane owing to their 
closely allied properti4l8, but an approximate esti- 
mate of the composition was obtained as follows : 
Samples of the cnloronitro derivatives of methane 
were prepared, as will be described in a subsequent 
paper, and the formation of the potassium salts by 
means of potassium ethoxide was studied. When 
a strong alcoholic solution of tetranitromethane is 
mixed with potassium ethoxide an almost theo- 
retical yield of potassium nitroform is precipitated 
as a yellow powder mixed with a small percentage 
of potassium nitrate*; with ehlorotrinitromethane 
the potassium nitroform is mixed with potassium 
chloride. Dicblorodinitromethane gives a precipi- 
tate of potassium chloronitroform, KCCl(NO,)„ 
mixed with potassium chloride, but chloropicrin is 
completely decomposed, giving a precipitate of 
potassium chloride mixed with potassium nitrite, 
tetra-ethyl orthocarbonate remaining an solution.* 
The percentage of dichlorodinitrometbane in a 
mixture of tetranitromethane and cMoronitro- 
methanes can be roughly determined by treating the 
mixture with potassium ethoxide and analysing the 
precipitate. The potassium chloride is determined 
br direct titration with silver nitrate and the total 
chlorine by Carius’ method; the difference betw^n 
these two results gives the organic chlorine which 
represents one half of the chlorine criginaKy present 
as dichlorodinitromothane. Experiments with pure 
dichlorodinitrometbane and with synthetic mix- 
tures gave low figures for the amount of dichloro 
compound, but by applying a correction an approxi- 
mate idea of the dichloro compound present in the 
impurity can be obtained, as shown below. It 
should be noted that these determinations were 
carried out in strong solution, under standard con- 
ditions, and the salts were analysed as quickly as 
possible, as they decompose very readily. 

Analysis of mixed potassium salts from tmpurify ; 
Mixed potassium salts ; yield on weight of oil 99 0%, 
potassium chloride in eailts 4’6%, total potassium in 
salts (actual) 22*7%, total potassium in salts 
(theoretical) 22*2%, organic chlorine 2*12%, di- 
chlorodinitromethane in oil 10*6%, dichlorodinitro- 
uiethane in oil (corrected resuU) 13 — 14%. 

In calculating the theoretical percentage of total 
potassium in the salts it has been assumed that the 
ionic chloride is present as potassium chloride, the 
organic chlorine as the salt obtained from dichloro- 
and the remainder of the saH is 
aicula^d as potassium nitroform; it will be seen 
both the actual and calculated figures are close. 
4 the “ actual ” figure is sli^bly high, due 

TiU.. 4 Pi“^6iice of a sm^l amount of potassium 
r^te. The results show 13 — 14% of dichlorodi- 




nitrometliane to be present in the oil. The remain- 
ing^ chlorine may 'be present as the monochloro- 
derirative or as chloropicrin, and to decide this 
point the effect of these compounds on the heat test 
ot nitroglycerin was tried. The method employed 
WM to add known weights of these substances to 
nitrog ycenn of good heat test and then subject the 
nitroglycerin to double the normal washing process 
the heat test being taken before and after each 
washing. The results are given below. 


Effect of niirochloTO compounds of methane on the 
heat test of nitrvfjhjceTin-. 


Substance added. 


Tetranttromethane . . 
Moncvchlorotrinitromethane 
Dichlorodi nitromethane 
Chloroplialii . . 

Impurity 


Percentage 


Heat test of nitroglycerin. 
Before After After After 
addi- addl- 1st 


added. 

tion. 

tion. 

wash. 

wash. 


min. 

min. 

Tnin, 

XDln. 

. . 0-01 . 

16 

2 

7 

13 

. . O-Ol . 

16 

li 

2 

2 

. . 0-01 . 

17 

17 




. . 0-01 . 

16 

16 





.. 0-01 . 

16 

2 

5 

7 


The above results are very interesting; chloro- 
picrin and dichilorodinitroraethane in the concentra- 
tions used have no effect on the heat test, whereas 
monochlorotrinitro- and tetranitro-methane have a 
marked effect. There is, however, an essential 
difference between the last two compounds in that 
tetranitromethane can be fairly readily removed by 
washing, but the monochloro compound is verv 
difficult to remove and it is undoubtedly this la/t 
compound which causes the worst trouble in manu- 
facture. The low heat test caused by the presence 
of the impurity is more difficult to improve by wash- 
ing treatment than that shown by the presence of 
tetranitromethane, and it may therefore be inferred 
that practically the whole of the remaining chlorine, 
after allowance has been made for the dichloro com- 
pound, is present as monocblorolri nitromethane, 
although a trace of chloropicrin may also be present. 
Tho approximate composition of the impurity is 
therefore: Tetranitromethane 50 — 55%, mono- 

chiorotrinitromethane 30 — 35%, dichlorodinitro- 
methane 12 — 15%. It should be understood that 
although the above represents the impurity actually 
isolated, the relative proportions of the constituents 
will vary from time to time, according to circum-- 
stanccs as described in the next section. 


Orhjin of impyritij in nitric acid. 

As already mentioned, the impurity passed over 
with the first runnings in a large-scale distillation, 
and to ascertain what gave rise to its formation,, 
small-scale distillations were carried out using pure 
and also plant material, sufficient nitric acid being 
distilled to enable nitroglycerin to be made and 
washed, as previously described. 

One sample of sodium nitrate gave good tests 
(14 min.) even with plant sulphuric acid. The other 
two samples gave low tests with this acid (5 and 2 
mills. 1, and the tec5ts were not improved by the 
substitution of pure for plant sulphuric acid; 
there is little doubt, therefore, that the cause lies 
with the nitrate. 

In a paper by Datta (J. Amer. Cliem. Soc., 1916, 
1S13) it is stated that chloropicrin and chloronitro- 
inethanes were obtained by treating a large number 
of substances with aqua regra; now commercial 
sodium nitrate always contains chlorides and traces 
of organic matter, and when it is considered that 
during the distillation process there is a large excess 
of nitric acid present, it is not surprising that tetra- 
iiitroinethane and ehlorotrinitromethane should be 
formed. Further evidence on the formation of the 
monochloro compound will be given in the subse- 
quent paper. Sodium nitrate No. 3, which gave 
good tests, was a very “clean” sample, while 
sample No. 2, which gave the worst tests, contained 
a considerable amount of visible organic impurities 
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suck -Afi pieces of wood, Wg, etc. ; starch was ftko 
found in oertain portions of it, and any pi these in 
the pres^ice of cMoride would Ira capable of ^iying 
rise to the impurity. It Is highly probable that 
traces of chierouitfonetbanes will m formed in 
almost any nitric acid prepared by distillation of 
sodium nitrate and enlfmurk: acid, as it is almost 
impossible to exclude a small amount of organic 
matter. The relatiye proportion of the various 
chloro compounds will, of course, depend on the 
relative proportion of chlorine and organic matter 
preset^ and possibly also on the nature of the 
-organic matter. 

Summary. 

An oil has been isolated from commerci^ nitric 
acid and has been sho^m to be composed of a mix- 
ture of tetranitromethane, monochlorotrinitro- 
methane, dichlorodinitromethane, and possibly a 
trace of chloropicrin. 

The formation of these compounds is probably due 
to the presence of traces of chlorides and of organic 
matt^ in the sodium nitrate from which the nitric 
jacid is made, and these substances are therefore 



TU&e — minBtefl. 

Fio. 1. 


of rnbber-sulphnjT mixings in the presence or 
oxide was da^t with. A seetwn of this paper d i 
particnlariy with the effect of varying the amm 
of the accelerator, UBanc a constant proportion ^ 
sulphoir to rubber. The preset communicaf^ 
deals with the reverse condmons, the proportion^! 
accelerator to rubber being hept constant 
varying amounts of sulphur, ’ 

The accelerator employed, as before, was pinp ■ 
dyldithiocarbamate of piperidine, dispersed 
coBoidal clay, the proportion of the organic com^ 
pound being 25 % . 

The rubber used was throughout the same bat-li 
of a standard thin pafle crepe. The base mixS 
consisted of rubber 100, nine oxide 2^, accelera^ 
0*5, colloidal clav 1*5, and on this basis six ndxiim 
were made up, the amount of sulphur added varviM 
from 1 to 4 parte. lt»e mixings were made in 
usual way on open rolls, the accelerator being added 
last, mixed with the zinc oxide, the temperature of 
tho rolls being kept as low as possible. The total 
sulphur in the mixings wa^ then estimated by ^ 
standard method. S4 hours elapsed in every case 


■probably present to a greater or less extent in all 
samples of commercial nitric acid. The question of 
the occurrence and possible effect of organic matter 
in certain types of sulphuric acid used for the pre- 
paj^tion of nitric acid is being investigated. 

The above oil has been shown to cause very low 
heat tests of nitroglycerin in concentrations of 1 in 
20,000; the active ingredients are tetranitro- 
methane and moncchlorotrinitromethane, the latter 
causing most trouble in manufacture owing to the 
dif^ulty experienced in washing it out of the nitio- 
glycerin. Dichlorodinitromethane and chloropicrin 
in small concentration have no effect on the heat 
test of nitroglycerin. 

In conclusion I wish to express my thanks to 
Messrs. Nobel Industries, Ltd., and particularly to 
Mr. "Wm. Rintoul, O.I3.E., for permission to publish 
t^s papec. 

My thanks are also due to Mr. W. J. Boyd for 
carrying out experimental work in connexion with 
the identiffcation of the compounds. 


STUDIES IN VULCANISATION. 

SOME FURTHER EFFECTS OF ACCELERA- 
TION ON THE RUBBER STRESS-STRAIN 
CURVE. 

ar iP. MBiDBowm and p. x. akaat. 
la n previotis paper,* the effect <fi an active 
or g a aj» - acoederator on the vnlcanUation propertiee 


between mixing and vulcaniBation, which vaa 
carried out in ring moulds in the press, at & 
temperature of 141® C. ( = 40 lb. gteam), the plates 
being heated before introduction of the moulds, and 
no rise given. After resting for five days, ring test 
pieces were cut and tested on theSch(ypper rcachuie. 
SimuHaneoufily eetimations of the free sulphur were 
mado by the usual method, the combined sulphur 
being estimated by differe^ioe. The times of cure 
were 1, 2^, 5, 10, 30, 40 minutes. Finding that 

mixes A and B were greatly undercurod at both -IJ 
and 40 minutes, shorter cures were not employe, 
similarly, E and F wore found to be greatly over- 
cured at 10 minutes, and therefore longer cur 
were not carried out in these two cases, 
lira results obtained were a* follows : 


TAfiliB I. 


MUlas. 
ToU18 % .. 


% B toTObber 


Total sulphur vn mixings. 

A B O B 

.. VVL .. VS9 .. 1-79 .. a »8 
.. 107 .. l-eo .. 1*90 .. 2 49 


? 

1 . 


CoejJlcicnf of puicanisation. ^ 

The coefficient of vulcanisation results 
round in Fig. 1. The curre* in thishg”" 
the progress of curing so far as comWniHi j, 
sulphur is concerned for mixe« A, B*.'-'’ V-jr^siy 
Curve E is omitt^ as the results obtame ^ 

involved some experimental error. i^„-tedhy 
observed that in all cases, as has 
previous workers, combination is comp 


Breaking load in lb. por fiti- 
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< E = clon^&UoD % at a load eorreepoEtding to 600 g. per sq.mm, 
ol cross sccHyn. 

‘ £i»ek)ii!ratioD% at a load ccnospoccliog to 1040 g.pcr sq. ntm. 
oi cross-scctioD. 

* -fyfKs (Alope) = <E,— E)/2-5. 

« B ^- l.reakini* stridn !u tb. per sq. inch. 

* E at B^eionpattou at break, takinc the oriiriiial length as**!. 

* ToUl sulphur calculated to 100 of rubber. 

rapid in the early stages, the steepness of the curve 
increaf^iag with the total sulphur. The sulphur 
figures are not put forward as being exhaustive, 
inasmuch as gross ever- or under-curing was not 
desired. 

Mechaniciil properties. 

Fig, 2 indicates the progress of curing illustrated 
by means of extensions at loads of 600 g. and 10^ g. 
per sq, mm. respectively. Fig. 3 shows the pro- 
<'Tessive effect on the breaking load. The figures 
obtained for tensile strength, type, etc. will be 
found in Table il. 
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Tbo foMowine ob^rTations may be made on the 
results recorded above : — 

1. As is evident from Fig. 2, and tbe data in the 
tables, reversion ” occurs at a comparatively early 
period when the quantity <of sulphur does not 
exceed, in round numbers^ 2}%. 

2. As is evident from Fig. 3, and the data in the 
tables, moderate curing takes place with a sulphur 
content of 2^% , but bdow this results are poor. 

3. In a previous paper,* it was shown that excel- 
lent results could bo obtained with a minimum of 
2% of sulphur. It would appear, therefore, that 
the accelerator used required 2 to 2*75% of sulphur 
(allowing for variations in materials and conditions) 
to attain reasonably full activity. 

Tho work described above was carried out at the 
Northern Polytechnic Institute, N. 7, and we wish 
to express our thanks to the Governors for facilities 
afforded. 




THE EFFECT OF THE ACETONE-SOLXJBIiE 
CONSTITUENTS OF RUBBER ON THE ! 
VULCANISING PROPERTIES. ! 


BY HENKT P. STEVENS. 


Much time has been devoted to the study of the 
accessory substances present in Para rubber which 
are believed to give rise to variations in rate of cure ; 
(or vulcanisation), but the position remains obscure 
and progress is slow. It is the object of this paper . 
to summarise briefly the present position, particu- j 
larly as regards the acetone-soluble constituents, : 
and at the same time to publisli certain results 
which have been obtained by the author in a recent 
investigation while working on behalf of the Rubber 
Growers’ Association. 

Mainly as the result of the work of D. Spence, 

L. 'Weber, and the author, t it was shown ten years . 
ago that the rate of vulcanisation and physical 
properties of rubber were dependent upon certain , 
active ingredients present in small amounts in the 
crude rubber. These could be removed (1) with the 
insoluble matter (mainly nitrogenous) or (2) with 
the acetone-soluble portion. This latter also con- 
tains nitrogen but in relatively small amount. The 
complete removal of the insoluble constituents 
resulted in a rubber which, when mixed with | 
sulphur, would hardly vulcanise (as shown by tho i 
physical properties and small proportion of the 
sulphur combined). Extraction with acetone had 
Kttle or no effect on rate of vulcanisation of this 
rubber-sulphur “mix," whether the' rubber had 
been previously freed from the insoluble constituent 
or not. If, however, vulcanisation he carried out 
with a “ mix ’’ containing litharge as well as . 
sulphur, it was found that previous extraction of 
the rubber with acetone has a profound effect on 
rate of vulcanising; the rubber .shows very inferior ; 
mechanic&l properties and a low percentage of i 
combined sulphur. The acetone-soluble constituents : 
appear to p®av the same part in a litharge mix as do | 
the insoluble '(nitrogenous) constituents in a simple ! 
rubber-sulphur mix. 

It should be noted that the process of extraction 
of the constituents, whether insoluble or acetone- 
soluble, is not the cause of differences in behaviour 
as the rubber regains its normal properties on 
potting back into it the constituents which have 
been removed. , ei. -j 

• The next stage was the discovery of the rapid 
vulcanising properties of ** matured,^* that is putre- 
fied coaguJum (Eaton and others), and the separa- 
tion from such rubber of the nitrogenous bnsw 
which were apparently the cause of the rap^ 
vulcanising properties. These bases were hot found, 

tl^* irfCTeoce* ■«* ** Ftontatlon Bobber and tbe Te^laf of 
Bid>bcr.'* by O. 8. Whitby. 


or were present in a very small proportion jr 
as ordinarily prepared. Little doubt exists 
these bases are putrefaction bases, as su^j, 
known to act as vulcanisation catalysts 
observations threw some light on the variat^ 
noted in the rate of vulcanisation of Para ruJi? 
but it soon became evident that much atill temii i 
obscure. For instance, rubber normally nrec !? 
contains but little nitrogenous base, and remov u 
this base by extraction with acetone, or treat?? ^ 
with weak acid, has relatively little effect 
rate of vulcanisation. It is obvious that the • 
soluble matter (as removed by benzene treatni 
must contain the bulk of the substances vhii 
enable tJie ordinarily prepared rubber to vulea?^ 
normally and that these substances are not read? 
soluble ‘bases like the putrefaction bases extracts 
from “ matured ” rubber. ^ 

As already stated, these acetonc-soiuble bass?* 
account for the fast vulcanising properties of 

** matured ” rubber. Ordinary crepe contains littU 

or no soluble bases, consequently acetone extraction 
has only a slight effect on the rate of cure. Crepe 
will, however, vary in this respect, and atcordingh 
it is not surprising to find that some sampkj 
respond to a greater extent than others to acetone 
extraction when vulcanising with sulphur onh 
Martin and Elliott in a recent paper (J,, 192*2 
226 t) have shown that sheet rubber is more su^ 
ceptible than crepe rubber in this respect, irbile 
“matured” (slab) rubber is markedly affected, 
The rate of vulcanisation of ordinary ciepe rubber 
can be almost doubled by the addition of 2\ of 
acetone extract from “slab”_ rubber. These 
authors also show that there is probably wine 
correlation between the amount of acetone extract 
and rate of vulcanisation. t These re.sults fall in 
very well with the foregoing conclusions that slab 
rubber owes its rapid rate of vulcanisation to putre- 
factive bases. On the other hand, there arecertaia 
published data which are difficult to reconcile nith 
the views expressed. Kratz and Flower, in the 
course of their work on accelerators, record an 
instance in which the coefficient of a sample of 
rubber was increased from 0*38 to 0*83 as a result 
of 36 hours’ acetone extraction. Another sample of 
rubber treated in the sajne manner gave a negligible 
decrease (J.' Ind. Eng. Chem., 1920, 12, 9”1). 

As already explained, the insoluble constitucDte 
must contain a catalyst or catalj'sts insoluble both 
in benzene and acetone, and those pi obablv consist 
of nitrogenous substances more complex than We 
acetone-soIublc bases. It is we<ll known that rubber 
obtained by evaporating latex to dryness on a steara 
bath vulcanises rapidly, and in thLs rcsiKCt ‘ 
parable with “slab.’’ As, however, the tempera- 


ture employed excludes the jmssibility of 

tion, tho fast vulcanisation properties of evaporat 
ilatex cannot be attributed to putrefiictioa > - • 
moreover, extraction with acetone .g 

bo seen from the figures reeordecl Ih'Io' , » 
appreciable effect on tho coefficient. Hi . PI 
to latex whether air-dried, sun-dried, , 
oven-dried. So prepared * '“^c, 

approximately three times as f®®*" J”;,'’' , Air- 

The specimens examined were as ''1"'’" '; ' 
dried and sun-dried. Evaporatinn 
panied by some putrefoctron. tV nrid aMrf 
dried. (C) As A, but with 0-2”/ of 'j®™' " “vetf 
to the latex before drying. T>..s did 
putrefaction, nor did a J oq a control 

Wic acid do so. (D) Crepo I” foregoing 
prepared from tho same latex a.s the .o. lates 
aamples. (E) Rubber prepared by po'umt ^ 
into alcohol. _ Tt* 

• SolBble la acetone such as i ,ute4 

bases might not dissolve valTllSciK. 

, t Thirhad (Comm. 

! ttie cwrelatloo eoeffleieat for 91B samptes- ( 

Inst., 1917. 194.) 


327 r 


V 1 XLl. If®- KTEVEXS.— ACETONE-SOLUBLE 


[fi«mDlesof each were treaW ae foUow*:— (1) Dry 
\?.S^tbat is, run out into crepe on dry roHere; 
amount of sticky substance was deposited on 
rollers but it may be assumed that no sub- 
loi ensued and that the dry creped rubber 
Stained practically all the original ingredients. 
Sf Preced and washed in a stream of water on the 
F-J, as to remove as much as possible of the 

P +twirtluble ingredients. After this treatment the 
LtLfwas air^ried. (3) Part of the rubber which 
ad been dry craped as in (1) was extrswted with hot 
^tone in an all-gjlass Soxhlet extraction apparatus 
Tin the determination -of “ resin.;* 

The fifteen specimens thus obtained were mixed 
rith sulphur in the usual proportion of nine parts 
f rubber to one part of sulphur, and vulcanised 
ocether for the usual time and temperature (2 
lOurs at 138° C.). The resulting specimens were 
xhaustively extracted wdth acetone and the com- 
ined sulphur estimated in the residue in the usual 
lanner with the following results : — 

Coefficients. 




Aqnecnis 

Acetone 



extract. 

extract. 



% 

% 



. . 0-00S5 

4-47 



.. (h0140 

4-96 



.. (KttSO 

580 



. . O-OltO 

2*40 



. . O-OliO 

3-80 



1. 

2. 

3. i 


Dry 

Craped and 

Acetone- 1 


cr4pM. 

washed. 

extracted. 

Air-dried and ann-dried 

6-28 

8-00 

6-18 

Steam-oven-drled 

7- 16 

5-48 

. 6-94 1 

Aa A, but with 2% 
boric add . . 

5-75 

4-70 

560 

Ordinary erfipe aa con- 
trol . . 

2-20 

2-38 

2-22 I 

Alcohol-coagulated . . 

8-94 

4-43 

. 4-65 1 


A comparison of columns 1 and 2 for samples A, 
{, and 0 shows that washing had the effect of re« 
aoving a little of the accelerating ingredients. If 
olumns 1 and 3 bo compared it wilt be seen that 
cetone extraction had practically no effect on 
amples A, B, and C, or at the most reduced the 
ure very slightly. 

The control sample of pale crepe as ordinarily 
repared shows a Might increase in rate of vulcan* 
sation after wet orSpeing, possibly due to slight 
utrefaction of the rubber on account of moisture 
aken up, although no odour of putrefaction was 
oticeable. Acetone extraction was without effect 
n the rate of vulcanisation. 

The alcohol-coagulated rubber vulcanises appre- 
iably faster than ttie control. Wet crepeing 
acreased the rate of cure which, as before, may be 
ttributed to putrefaction, but it is difficult to 
ccount for the increased rate of cure of the aoetone- 
xtracted rubber. The case is analogous to the 
bservations of Krats and Flower already referred 
0, 

The acetone extracts were examined, but the 
mounts of base and the precipitates obtained with 
be phoephotungstate reagent were very small. It 
an only bo said that A, 'B, C, and E gave rather 
precipitates than control sample D. 
ne following figures give the weights of the 
'*bV^** acetone extracts of the dry creped 


2 ftro acetone extract for A, B, U, and 

TeafAw i*'® doubt to the retention of the 

f serum. The main constituent 

tances 's methylinositol or allied sub- 

oak erfiped rubbers were placed to 

ddilift^ c lu separate stoppered bottles with the 
TCvenTnl % cMorofe™ in each case to 

continued 

inies. ™ water changed two or three 

rdinarv dried, mixed with the 

P oportion of sulphur, and vulcanised 


CONSTITUENTS OF BUBBER. 


under the same conditions as before. The combined 
®'*‘Pkur was then estimated in the vulcanisates. 
The following figures give the coefficients for the 
rubber (from the previous table) and the 
coemcients after soaking and drying: — 

Coefficients. 


A 

B 

C 

D 

B 


1 . 

Dry cr6ped. 






6-28 






7-16 






5-75 






2-20 






3-94 



2 . 

Same after 
aoaldng in 
wat(^. 

% 

S-42 

716 

5-34 

2-58 

5-27 


The figures show that for samples A to D but 
little change is produced by long soaking. The 
small increase shown by some of the samples may 
have been due to putrefaction for although the 
presence of chloroform would inhibit these changes 
during the soaking process, the chloroform would 
soon pass off when the crepe was hung to air-dry, 
and putrefaction might then ensue. The increase 
in rate of cure of sample E is remarkable. The 
alcohol-coagulated rubber gives, in the first place, a 
coefficient of 3‘94, which is increased to 4'65 by 
acetone extraction, and to 5'27 by soaking in chlorcH 
form water and drying. Alcohol, acetone, and 
chloroform would all presumably inhibit bacterial 
changes. It might be assumed that putrefaction 
would set in at the last stage of drying after the 
chloroform had evaporated. This, however, could 
not apply in the case of the acetone-extracted 
sample, which was not moistened. Moreover, the 
alcohol-coagulated specimen, which was washed 
with water and air-dried, showed a smaller increase 
in coefficient than the acetone-extracted specimen 
(4*43 as against 4*65). Also the effect of water 
washing or soaking on samples A to D was to reduce 
rather than to increase the rate of vulcanisation. 
The behaviour of the alcohol-coagulated rubber is 
therefore exceptional, and the increase in rate of 
cure resulting on aqueous or acetone extraction can- 
not be attributed to putrefactive changes. 

Attempts to characterise the putrefactive change 
have not met with success; we do not know whether 
the bac teria are aerobic or anaerobic. The interior 
of a mass of putrid coagulum is acid, but the ex- 
terior is covered with an alkaline slime. It is in 
this alkaline slime that the putrefactive base should 
be found. Experiments were undertaken to com- 
pare tho rate of vulcanisation of the interior and 
exterior portions. Omitting some earlier experi- 
inente, the following figures may be quoted : — 


Cr6p«d and 
air-dried. 


Acetic acid coagulated — 

(1) Inside portion 

(2) Outside ,, 

Spontaneously coagulated- 

(1) Inside portion 

(2) Ootdde .. 

* Ordinary pale cr§pe taAen as standard. 


Smoke-dried. 


Time 

Sate 

Time 

Bate 

of cure. 

of cure,* 

of cure, 

of cure,* 

min. 

% 

min. 

% 

75 

272 

43 

430 

142 

143 

75 

272 

161 

127 

99 

206 

127 

160 .. 

141 

145 


In the preparation of these samples the surface 
portions were thin slices so as to comprise as large 
a proportion of the actual surface as possible, and 
the mass of cxjagulum was dried down so as to 
include any basic substances present in the slimes 
on the surface of the rubber. It will be noted that 
tliere is a considerable difference in the rate of 
vulcanisation. Except in the case of the air-dried 
spontaneously coagulated specimen the interior 
portions vulcanise much faster than the exterior. 

To carry the inquiry a stage further, a quantity 
of this alkaline slime was collected and forwarded 
for examination. It consisted of a thick, greasy 
liquid with an abominable odour. A sniali quan- 
tity (5 c.c.) was distilled in steam (1) alone, (2) with 
the addition of magnesia. The latter was added to 
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facilitate the decompoBition of any ealts of basic 
Tolatile constituents, and enable them to pass over 
into the distillate. In both oases the distillates 
and the residues gare copious precipitates with the 
p'hosphotun^tate reagent (after suitable treat- 
ment), showing the presence of simpler nitrogenous 
bases, such as are normally present in the products 
of putrefaction. The mixed bases were separated 
from the phosphotungstates by the appropriate 
procedure and dried in a vacuum desiccator. The 
effect on the rate of vulcanisation of rubber was 
then ascertained by mixing the separated bases 
(each from 5 c.c. of slime) with the .same quantity 
of ordinary pale crepe rubber (90 g.) compounded 
with sulphur in the usual pro^rtion (10 g.). Part 
of the pale crepe, without addition of bases, was 
taken as a control, and to a further portion was 
added 5 c.c. of slime. This was added gradually 
to the rubber and worked in on the rollers before 
mixing in the sulphur. All samples were vulcanised 
together under the same conditions. The samples 
were then analysed, and the combined sulphur 
determined. The distillate in the case of (1) was 
lost and therefore does not figure in the table. 

Combined Bato 


Description. aulphur, of care, 

% % 

(1) Control, pnl« crSpe .. .. .. 3-09 .. 100 

(2) Control 'iiith the addition of the ba^es 

(amounUJ^ to 0*0280 g.) from the 

resldae of steam distUlatloa . . . . 3-23 . . 105 

(3) Contn^ with the nddlUon ot the bases 

(amoonUng to 0-0073 g.) from the 
distlUats of steam disullatlon with 
magnesia 3-20 . . 100 

(4) Control with the addition of the bases 

(amoonting to 0-0398 g.) from the 
residue of steam dlsollatlon with 
magneria 8-21 . . 104 

(ft) Control with the addition of 6 ex. of 

slimes 4-43 . . 143 


'Riese figures show that the bases separated from 
the slimes have a negligible effect on the rate of 
vulcanisation. The slimes untreated have an appre- 
ciable effect. The separation of the bases us^ in 

(2), (3), and (4) seems to have resulted in the loss 
of the active ingrediente, as the slimes alone (5) have 
a much greater accelerating effect. 

Similar distillation experiments were made with 
sample A (air-dried and sun-dried latex) by allow- 
ing the dry creped rubber to soak in water and 
distilling the extract. This yielded an alkaline 
distillate, and both distillate and residue (after 
extraction of the base with lime and acetone) 
yi^ded fairly copious precipitates with phoaplio- 
tungstate in contrast with the amounts of pre- 
cipitate yielded by the acetone extract. 

Similar tests were carried out by steam dis- 
tillation in the presence of magnesia. Twenty g. 
yielded bases from the distillate requiring 4T c.c. 
of A’/IO acid to neutralise and from the residue 
6T c.c. of N IlO acid for neutralisation. The 
separated bases from 20 g. of the sample were 
incorporated with 20 g. of a control pale crepe and 
the usual proportion of sulphur and vulcanised. 
The following figures were obtained : — 

Coeffideat. % Control. 


Oootrol (pale erftpo) 8*09 ... 100 

ftVmm and magn^a disttlled, baaea 

from dUtUlate 8 29 .. 107 

Steam and magneata dWUled, baaea 

from lestdne 8-21 . . 104 

Xealdoal rubber from ateam die- 

8*63 . . 211 

Ori^nal rubber aa dry 7-18 232 


It appears that the bases separated, whether 
volatile or not, had but a slight effect on the rate 
of cure. The rubber (sample A, dry crepedKlo**- 
slightly in rate of cure by the treatment. Generally, 
therefore, the experiment confirms the previous 
oonclosiiHi that the separated bases do not account 
for the fast vulcanising properties of rubber ob- 
tainisd by evaporation of latex. 

Aa^fuither proof I may recall experiments ina^e 
some years ago with latex treated with formalin. 
An apjig’eciable amount of formalin was added to the 
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latex, which showed the usual premature r 
tion and waa full of minute dote. This late 
not possibly have undergone putrefaction 
addition of the formalin. Yet when evapor^V^ 
dryness on a water-bath it gave a verv ^ 
canising rubber. ^1- 

Condusions. 

(1) Extraction of evaporated whole latex 
water or acetone either causes a small decrea^^^ 
rate of vulcanisation or it is without effect ^ “ 

(2) Extraction of ordinary pale crepe mat 
crease or slightly decrease the rate of vulcani=L-^”' 
or may be without effect. The specimen exam^iS 
on this occasion was unaffected by acetone" !/ 
showed a small increase as the result of . 
extraction. 

(3) Extraction of alcohol-coagulated latex ,i,i 

water or acetone reeulte in an appreciable increiffl 
in rate of vulcanisation. ** 

(4) The alkaline slimes from the surface of a 
tured rubbed contain appreciable quantities of 
organic bases, part of which is volatile. SiiaiJar 
bases are obtained by soaking evaporated latex in 
water. The accelerating effect of these bases I 
small. 

(5) The surface and interior portions of putreU 
ooagnlum may show considerable differences in rate 
of vulcanisation. 

(6) The formation of putrefaction bases is prob- 
ably sufficient to account for the high rateoftul- 
canisation of “ slab ” or other “ matured ” rubber, 
but does not account for the high rate of nilcauissi 
tion of evaporated “ whole latex or of alcobl* 
coagulated latex. 

(i) The correlation between the amount of acetone 
extract and rate of vulcanisation is not direct!? 
connected with the presence of putrefaction bases, a? 
acetone extraction, which sliould remove the bases, 
may result in a more rapid vulcanising rubber. 


THE TRANSFORMATION OF METHYL « 
EL.EOSTBARATE INTO METHYL 
STEARATE. 

BT B. 8. UOBBKLL, H.A., PH.D., F.I.C. 

K. Bauer and K. Herberts (Chem. Umschao 
1922, 29, 229) have published the results of ar 
investigation on tung oil, from which the;; 
conclude that a-eleeostearic acid is transformec 
during esterification into the ^-modificatioD, but i 
the a-acid be heated with acetic anhydride and th( 
excess of anhydride distilled off at 110*^ C. irv 
subsequent saponification with alcoholic potasl 
gives the o-acid (m.p. 46® C.) only. In 1918 i 
communicated n paper to the Birmingham Sectioi 
of the Society (J., 1918, 181 t) in which I 
that methyl a-eleeostearate w'as transformed 
the /3-variety on distillation in rneuo. Iw 
undistilled methyl a-ester, prepared from thickenec 
tung oil by the action of sodium methoxide at id 
ordinary temperature, gave on saponification 
syrupy acid from which a cerium salt soluble 
ether was obtained, indicating the absence ot 
/3-acid. I would not have called attention to . 
communication if Bauer and Herberts had acK 
lodged my work on methyl elceosteamte or on 
brominatinn of /S-elteostearic acid. I . jj 
opinion that the conclusions drawn 
results are incorrect. There is the possibi > ■ . ; 
the formation of solid tetrabroimde ° 
from B-elieostearic acid is due to the .ptioi 

of the a-variety into the /3-variety hy 
of bromine. Nioolet (J. Amer. Chetn. ^ 

43, 9^) corwiders that this yield ol 

^ ® “ Bauei 


small. 


firmation, but it seems plausible. The 
solid tetrabromide from the a-acid is syna ^ 
and Herberts had difficulty in faetth^^ 

tetrabromide and make no mention or , (f 
the /^acid yields a solid and fluid tetra 
bromination. 
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lleeting held at Textile IntUtute on March 3, 1922. 


Rrlms of wt'f of water absorbed by 100 

The were:— A, 12-6; B, 10-2; C, 12-7 e 
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VOTE ON THE CAUSE OF THE •' SPLITTING ” 
OF A POTTERY BODY. 

BY M.4Y B. CBAVEN, M. SC. TECH., A.I.C. 

The following is a brief account of an investiga- 
tion carried out during the war in connexion with 
the “ splitting ” of a pottery body. The investiga- 
tion concerned an English ring support required to 
:arry incandescence mantles, which ring split off, 
ir splintered, under the effect of heat, i^ereas the 
Sernian rings, which were used almost exclusively 
lefore the war, withstood perfectly much greater 
rariations of temperature. Having regard to the 
jse of the rings, it was obviously essential that the 
pottery body, of which the ring was made, should 
■ ithstand heat suddenly appli^. 

l^en made^ the highest temperature which the 
■ing has to withstand is reached during the manu- 
acture of the mantle. The mantle, which is made 
tom knitted material (cotton, siUc, ramie fibre, 
‘tc.), is tied on to the ring, dipped into the solution 
)f rare earth compounds, and then put on to a gas 
itting and fired by compressed gas at about 
1100* C. This treatment burns off the fibre and 
earn the framework of thorium oxide which carries 
he essential cerium oxide (98% ThO,, 2%CeO, 
ipprox.). It is during this firing that the quality 
if the ring shows itself. If it be a poor ring, 
lither it breaks, or small splinters fly from it, and 
iBuaUy some of these pierce the mantle. In either 
ase there is a loss — in the former case complete, 
n the latter case partial, because the pierced 
nantles cannot be sold as perfect ones. 

During use the heat effect is as a rule that of 
lurning ordinary gM, and “ splitting ” from the 
lay ring is not so likely to occur, although with a 
^he mantle is comparatively 
sort; the greatest da ma ge, however, is incurred 
manufacture. Where the mantle is used 
nth a compressed gas supply the piercing takes 
iiara each time the mantle is in uee owing to the 
nahility of the ring to withstand the temperature I 
it IS subjected. I 

he delicate form of the ring, with its tving i 
three lugs, by which it is supported on ! 
qqf . preclude the use of any pottery I 

9 f!rl? of delicate treatment. The I 

he ^ grain and coherent, and • 

‘mins ther6™^be“”“ ““^ure the fewer j 

letter^ that the difference i 

chpTniV 1 *!i h^y and the German one was 
iSn one of chemicai com- ! 

^the rather indicated bv the name ; 

- Magnesia A bone-.ash body 

“the possibmtiMof •'‘"'‘"e regard 

xceedi^lc ^ne-ash and magnesia bodies, 

porSi^Ptf^;^ +i ^ analyses were made, 

tiie samp +:^ l>odiea were also determined, 
n anaJvsifi B^^'poso of compsirison, j 

^ a different English clay ring, made : 

rins? this was certainly better than 

'*iniian one ^ though inJerior to the j 

In th f 1 ancUyaea. 

^ refers to the Ger- 
'> the boVfi^ ™ «^Tiw^En^ish body, and C 
y nm under inrestigation. 


Sio, 

a\,6, 

Fe,0, 

P.0, 

CaO 

l£gO 



06-25 

- 6617 


31*93 

- 29-40 


0*72 

0-65 


1-03 

0*77 


0*03 

0-85 

Na,o (by iiitf j 
^tion . . 

0*70 

0*22 i 

1-41 ., 

2*00 

0-25 


C. 

63-00 

36-Oa 

o-so 

018 

0-08 

0- 39 

1- 44 
0-05 


c\= ‘p^es^t in JhTrul St'! 

,'inf hVn® 

omitted S" tSe figures are 

bodt analysis that the German 

body IS not spreially a “ magnesia ” body, neither 
is It a bone-ash body, for the lime contcL U low 
even unusually low. ’ 

approximates in composi- 
German body, and the bodv nhder 

heln^ f hi'T ’*> “content 

J?*'®'' *’'® alnmina content 

about 4% higher than that of the German. 

remakabl““'“ ‘‘'■® 

The usual earthenware materials are ball clav 
china clay, and flint. 

The analysis showed that the German raw 
m^eriaU were extremely well washed-the almost 
complete absence of alkali (012%, and this is prob- 
ably experimental error) shows this. The difference 
in ch^emical composition is not enough to account 
for the success of the German and the failure of the 
English body, f.c., conclusions drawn from the 
analyses are mainly negative. 

. Urdinary visual examination of the fractured 
rings showed a great difference, the German frac- 
ture being granular and the English one striated. 

Sectioms were cut and examined, and the cause 
of the trouble was plainly to be seen. 

At a magnificatim x 30'the German body. Fig A 
showed finely ground, evenly sized particles. There 
were no stratifications, the mass being homo- 
geneous throughout. Black iron stains, due to 
fern-ferrous silicate, occurred here and there, hut 
as the ring was almost perfect when in use the 
presence of the iron oxide was evidently not detri- 
mental. The good English ring approximated to 
the Germ.an in texture, though where the lugs join 
the ring there was not perfect cohesion, and slight 
striatioiis were faintly visible. 

Two sections of the inferior English body are 
shown, Figs. Cl and C5. The former is a section 
cut at 4o®, and the latter is a vertical section, ^th 
photomicrographs show plainly the extremely 
unevenly sized particles. Figure C2 shows layers 
of material and .nir spaces running more or less 
trsansversely. In fact, the ring is striated through- 
out. 

The difference between the German ring and the 
English one is thus a difference of mechanical treat- 
ment of the material. The actual pressing of the 
rings h.ad evidently taken place in three operations 
— first ring, then ring with lugs, and then the com- 
plete shape with the tying groove. 

The direction of the striations in the English 
ring showed plainly that they were the result of 
pressing. If the die is not working in perfect 
mechanical adjustment this would at onco affect 

il aK... T^l._ T7» .I.-L - 


the stresses in the preaser ring. The English die 
is certainly not “ true.” A die mechanicsdly more 
perfect would prevent the formation of the layers 
in the ring. 
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The unerenly sized particles of the English body 
indicated that the raw materials had not been 
evenly ground. Of the raw materials the ball clay 
ahd china clay present no di£5culty ; they are soft 
and are very easily ground. The third bi^y, flint, 
is the most difficult to grind to an impalpable 
powder. The imperfect grinding of the flint is 
another cause of the trouble. The best grinder for 


former bodv silica is certainly introduced as fl 
but it could not be positively asserted that/? 
German body contained kieeelguhr. In 
the silica here, whether derived from flint or 
guhr, was extremely finely ground, and that f 
helped considerably to ensure the success of 
German body. 

There can be no doubt that the superioritv of fh 


Photomicrographs of rtnp sections. x30. 


Verticid sectioo. — ^A. German bodjr. 


VerUcal secUon. — B. Good English body. 





Obiiquo MCtioo. — Cl. EogliBh body. 

1. SUIdIok due to iron oxide. 

D. Crack where the foot Join* the ring. 


flint is the old chert mill and this type of 
mill — where a htHnogeneous material is required 
— should certainly be used. Silica occurs naturallv 
in a fine state of division as diatomite or kicsef- 
guhr. The fine, even texture of the German body 
mifi^t be due to the use of kieeelguhr, and all the 
eecuens examined under polariacd light (DxdGO) 
showed dTstalline particles in the English b^y ana 
no crystalline particles in the German one. In the 



Vertical section. — CS. EngHah body. 
D*. Air epacea. 

S. Strlatloni. 


German body was due to the 'aerial 

mechanical treatment of the German ^ j aa^ 
They were much better washed, better ’jijls, 
bettor pressed than were the English raw 

Where a body has to withstand ^ \0r 
no precaution should be spared to j^gscci 
geneity and to have arrangements lor P at 

that the product has no laminations, » 
strains of any kind. 
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aOTION of OZONE ON HYDROCARBONS 
SP&IAL REFERENCE TO THE PRO- 
DUOTION OF FORMALDEHYDE. 


T SHERLOCK WHEELER, B.SC.(L0ND.), A.B.C.8C.I., 
* 4l.'c.5 AND B. W. BLAIB, B.8C.(L0XD.), D.I.C., A.I.C. 

part /. The action of ozone on methane. 


n'tA flrf'tion of ozone on methane waa first investi- 
<rated by Otto (Ann. Chim., (7), 13, 109), who proved 
that at 100® C. a very slow reaction takes place; 
he detected formaldehyde and formic acid among 
♦lift oroducts. His resulte were afterwards con- 
firmed by Drugman (Trans. Chem. Soc., 1906, 89, 
939) Both these researchea, however, were purely 
nu^itativej accordingly the present authors, having 
oompleW a quantitative investigation of the pro- 
dnction of formaldehyde from ethylene by inter- 
action with ozone, decided to study the interaction 
iof methane and ozone on similar dines. 

Experimental methods. 

The methane and oxygen for these experiments 
■ere prepared and stored as described by Bone and 
rbeeler in their paper on the slow oxidation of 
lethane (Trans. Chem. Soc,, 1903, 83, 555); the 
nalysis of the gaseous mixtures obtained is also 
escribed therein. The ozoniser employed gave 
bout 4% ozone from oxygen under the conditions 
f our experiments; the ozone was estimated by 
leans of neutral potassium iodide. 

In our first experiments mixtures of methane and 
xygen which had been dried over sulphuric acid 
nd phosphorus pentoxide were passed through the 
soniser and led into a hard glass tube SO cm. long 
y 2 cm. diam., placed in an electric furnace so that 
imost its whole length could be heated to any 
esired temperature. The volume of the tube was 
$0 C.C., and as the gas mixture was in each experi- 
Rent passed at the rate of 1 litre in 10 mins, the 
teriod of heating was about 2^ minutes. The issu* 
ng gas was washed in two water-worms and with 
leutral potassium iodide to remove any residual 
zone, after which it was collected in a gas-holder 
illed with 50% glycerin and water. Ground glass 
oints were used in all portions of the apparatus in 
ontact with ozone. 


Before starting an experiment the apparatus was 
illed with pure oxygen — at the end of the experi- 
oent it was wash^ out into the final gas-holdor 
»^ith several litres of the same gas. The pressures, 
emperatures, and volumes of the initial and final 
jases were measured and compared as described in 
>UT paper on the production of formaldehyde from 
ethylene (J.,^ 1922, 303 t). Our methods of esti- 
nating sdlutions containing formaldehyde, formic 
•cid, and hydrogen peroxide will he described in 
mother paper. 

In a second series of experiments oxygen alone 
through the ozoniser and methane was 
, it before entering the reaction tube. To 

5 litres of oxygen 1 litre of methane was added. 

passed at the same rate as before 
same concentration of ozone ; to have 
fas u P®*'iod the same a slightly wider tube 


^ third series of experiments < 

SOO-A ammonia were mixed 

iwvcTftn the mixture added to the ozoi 

bf vwvw**' ^ litres of mixture to 5 1 

reaction tube was further co 
Mme nf ? Id size so as to ensure the i 


i 

i 


Experimental results. 

Ozonisation of mixtures of methaTie and oxygen . — 
In these exDeriraents in which methane and <aygen 
were passed directly through the ozoniser, it was 
necessary to use mixtures outside the explosive 
limite, which are 4% and 60% of methane. The 
following is a summary of some of our experiments 
using mixtures of oxygen 97% and methane 3%. It 
18 to be noted that in these and in our experi- 
ments more or less white fumes were present in the 
gases iseuing from the reaction tube. They pro- 
bably consisted of water in a finely-divided form. 


Experiment . . 

1 

2 

Temp.,“C 

15 

100 

mrog. CH,0 per 
litre of mix- 



ture used 

03 

0-8 

CH,0, 

c.c. CO, per 

Trace . 

. Trace 

litre mixture 
used . . 


5 




9 

%0, reacting 
%0, cllrecUy 

5 

. 53 

decomposed. . 

KU . 

15 


3 

4 

5 

200 

. 300 

400 

1-5 

. 22 . 

05 

Trace . 

. Trace . 

. Trace 

7 

6 . 

5 

14 

20 . 

9 

76 

68 . 

52 

15 

. 83 . 

48 


At 15® C. the action is very slow ; it increases with 
temperature until at 100® C. 53% of the ozone 
present reacts in about 2 mins. The rate of de- 
compo.sition of ozone also increases; above 400® 
practically all the ozone decomposes. It is probable 
that at these higher temperatures the oxidation is 
rapid and that any that does occur takes place 
during the period of heating up the gas, for even 
at 250® the decomposition rate of ozone is very 
rapid. 

The first isolated product of the interaction is 
formaldehyde. It is quickly further oxidised by 
ozone but its oxidation rate does not at first 
increase as fast as that of methane, so there is an 
initial slight rise in the ]^rcentage isolated on the 
methane oxidised. At all temperatures, however, 
the greater portion of the methane oxidised is 
obtained as carbon dioxide. No carbon monoxide 
was detected in any experiment, so probably? little 
is formed as it would not be completely oxidised. 
This can be explained by assuming that the ozone 
oxidise formaldehyde to formic ocid which is then 
rapidly oxidised rta carbonic acid to carbon dioxide 
and w'ater. At 200® formic acid decomposes mostly 
to carbon dioxide and hydrogen (it may be noted 
that at 500® it decomposes to carbon monoxide and 
water) — above 100® ozone attacks hydrogen. The 
action of ozone on methane may then be repre- 
sented — 


CH, 

I 

CHjO 

CHjO, 

I 

H,C{OH), 


■ i 

CO.-j-H, 
-*CO, -f HjO 


Owing to the low concentration of carbon dioxide 
in the rceidual gases the quantities given are only 
approximate. The percentages of ozone decompos- 
ing are obtained by estimating the ozone absorbed 
in tho potassium iodide solution and assuming that 
formaldehyde and carbon dioxide are formed accord- 
ing to the following equations: 

CH*+20, = CH,0+H,0+20a 
CH,0+20,=CO,+H,0+20, 

'While the first equation ia probably correct, all 
three atoms of the ozone molecule may go to oxidise 
formaldehyde. This of course increases very largely 
the amount of ozone decomposing. It is difficult to 
decide this point, as at low temperatures where 
ozone can be safely assumed not to have decomposed, 
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the amount of carbon dioxide formed ifi difficult 
accurately to estimate {cl. Z. Elektrochem., 17, 
634). 

Experiments were also made using mixtures con- 
taining OTer 60% of methane; similar results were 
obtained, but less interaction occurred aa the con- 
centration of oeone was low, and owing to the dilu- 
tion of the oxygen. Some transformations of the 
methane to unaaturated products by the discharge 
was noticed. 

Addition of methane to ozone . — In the next aeries 
of exjMriments methane was added to osone as des- 
cribea above. The results were similar to those 
quoted, the amount of interaction being slightly 
increaaed owing to the greater concentration of 
methane. Thus at 300^ O. 2*5 mmg. of formalde- 
hyde was obtained per litre of the mixture in a 
yield of 17% on the methane burned. The percent- 
age yiel^ of formaldehyde were throughout some 
5 — 10% lower. In these experiments no special pre- 
cautions were taken to dry the methane added to 
the oeone ; this was done later, and the yields rose 
to the figures obtained with the dried mixtures of 
methane and oxygen. 

Experiments were then made using catalysts and 
surfaces to try if the interaction of osone and 
methane could be accelerated without accelerating 
the acti<m of ozone on formaldehyde. It was found 
that surfaces such as ignited pumice had very little 
if any effect. Catalysts such as nickel oxide pumice, 
aluminium oxide pumice, ferric oxide pumice, 
platinised asbestos, etc. accelerated the decomposi- 
tion of ozone even below 100^ so that very iittle 
oxi^tion of methane occurred. 

In some further experiments methane preheated 
to 500^ was added to 4% ozone in the hope that all 
interaction to formaldehyde might take place before 
the eaone could decompose or carbon dioxide be 
formed. The results, however^ did not differ appre- 
ciably from those of the previous experiments. 

Experiments using ammonia.— In a third series of 
experiments mixtures of ammonia and methane were 
added to ozone and passed through the furnace 
as described above, the ammonia being added 
to etabffise the formaldehyde as hexamethylene- 
tetramine. In each experiment dense white fumes 
were f<wmed and deliquescent white crystals were 
deposited at the entrance to the furnace tube. On 
examinatioii these proved to be ammonium formate, 
mixed with a little hexamethylenetetramine and 
ammonium carbonate. On dismantling the appara- 
tus a smell of formamide was noted. The reaction 
tube was washed out thoroughly with distilled water 
and the washings added to the water from the 
worms. The liquid was distilled with moderately 
dilute sulphuric acid and formaldehyde and formic 
acid estimated in the distillate. 

There were never more than traces of hydrogen 
peroxide or of nitrates or nitrites present. 
yield of formaldehyde at various temperaturas was 
much the same as in experiments where ammonia 
was not added but the yield of formic acid was very 
much increas^, the quantity at each temperature 
being about equal to the formaldehyde isolated. It 
varied slightly directly as the amount of ammonia 
used and rose slightly if both ammonia and methane 
w^re thoroughly dried before ^ding to the dry 
ozonised oacygen. The non-stabilising of formalde- 
hyde is due to the ne<»8sity of ten molecules^ inter- 
acting to form hexamethylenetetramine; this does 
not readily occur especially at low temperatures and 
with 6U(di low concentrations of formaldehyde. On 


the other hand, to stabilise formic acid as atnmon' 
formate only a bimolecular reaction need take d] 

These experiments with ammonia suppop?^ 
oxidation scheme set out above. It is to be DAfi? 
that methyl alcohol was never detected amone 
products in our experiments, but it is so 
readily oxidised in comparison witli methane tf! 
it is not nnlikely that it is first formed 
especially las it would result from the interaeti^^f 
1 mol. or methane and 1 mol. of ozone. The oxiH 
tion scheme is similar to that put forward by 
for the interaction of oxygen and methane 
Chem. Soc., 1903, 86, 1074); since the ozone oxidise 
by means of atomic oxygen, it would appear thati 
the interaction of oxygen and methane, atomi 
oxygen also comes into play. The fact that moit 
ture increases the amount of formaldehyde slight], 
corresponds with the observations of Bone aJ 
Andrew on the interaction of hydrocarbons aad 
oxygen in the absence of moisture (Trans. (Hem 
Soc., 1906, 8B, 652). They note that in their esperi! 
ments the accumulation of aldehyde was someshat 
greater in the dried than in the undried gasei 
They formed the opinion that the greater accumult 
tion was due to a slight increase in the initial rate 
of oxidation of the hydrocarbon, the further rats 
of oxidation being unchanged. The slight increast 
in formaldehyde in our experiments when both 
gases were dried may bo due to the same cause, but 
it is also possible that the absence of moisture im 
not affect the rate of interaction of ozone and 
methane, hut inhibits slightly the oxidation of 
formaldehyde. It may he that absolutely dij 
formaldehyde and oxygen would not react. 

This work was carried out for the Chemistry 
Research Board of the Scientific and Indnstrij 
Research Department to whom we are indebted for 
permission to publish our results. 


Main Laboratory, 

R.N. Oordito Factory, 
Holton Heath, Dorset. 


THE DETERMINATION OF SULPHUR IN 
VULCANISED RUBBER. 

BY J. W. W. DTXB, M.SC.(L0ND.). SUD AMY B. WAI80S, 

b.so.(lonii.). 

"With reference to the method described 
determination of combined sulphur in Tulcani^ 
rubber (J., July 31, 1922, 251— 252 t), our attention 
has been called, by Mr. A. R. Pearson, to ms prior 
description of the method and application to o 
determination of total sulphur (Analyst, IJnU, ; 
405). We were not aware of this at the 
publication of our paper and regret the 
Although we published our method only ’ 

was in constant use in our laboratory in the 
of 1920. We prefer to nse it for combined sulpm 
only and not for total sulphur, unless the amo 

fwAA oiilnYtiir ia BTTvnII. 


ERRATUM. 

In the paper on » Orgaiiic 
lercial nitric acid and their effeirt in , jrj 
BCtnre of nitroglycerin,” by F. A. F. col.^- 

lept. 30, 1922), an error occurs on psge 
,ine 19 “ that of tetranitroinethane . • ■ (,jt 
hould be replaced by “ purity by distillat 
he results were not.” 
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ON A MANOHUEIAN OOAI, FROM 
)TBS Oi> fushUN. 

BY flODFElST W. BIHUfl. 

h, Fushun coUiery « wtnated in the Fuohun 
? Fenetien Provinoe, some twenty miles 

“ Mukden, on a branch line of the South 
Xrian Railway and is administered by the 
toT company. ^ ^Ifield has an area of 
u 24 square miles, being some ten mil(» in 
Sk horn east to west, by 2-4 miles in width from 
ft to south. The ooiiery is on a toble-land 600 
feet above sea level, which d^nds pre- 
It^slv to the Hun Ho River on the northern 
and on the south side somewhat lees steeply, 
fha lowest formation in the coaJfield la granite 
;fss which is overlain by reddisb-green tuffs 
tnane to the Cambrian system which are 
lowed by alternate layers of tuffaceous ^nd- 
,nes and shales of Mesozoic age The <»al-bear- 
, strata occur in Tertiary rocks consisting of 
Lia sandstone and ahale, and compnso a number 
seams of which the aggregate workable thick- 
average* 130 feet, rising to a maximum of 

hlteJ' intrusions consisting of porphyritic dykre 
,4 basalt lacooUtes occur which cau^ a certain 
Bottut of alteration in the coal deposits. 

The coal deposits are dated as of Miocene age, the 
aiority of the associated organic remains being 
(ants, amongst which the folTovnng may men- 
— Osmunda sp., Parrotaia sp., Saiti sp., 
jvoiwifohui ungeri, PoptUus glandulifera, Styrax 
an an.. Sequota 8p., 


line estimactiu. reo^i rco V4 w«»a ^ 

blioB tons, and the output hafi risen from ^,335 

hs (British) in 1907, to 3,168,000 tons in 1920. 

Whe coal is a poorly-ooking gas or almost a 6^na 
*tl, the amount of rolatile matter being oyer 40 ^ 
id the coke presenting a somewhat sandy rather 
bn a well-fused surface. ^ , i. t. tv •* 

|The average of the analyses giyen by the I^bljcity 
bpartment of the South fianchunan Railway 
^pany is: — Volatile matter 39'2% ; fixed car^n 
; ash 4-5% ; B.Th.U, per Ib. 12,900. Another 
of averages from the same eource 
^tter 439%; fixed carbon 53*0%; ash 
fthO. per lb. 12,530. O 74-15%; H 6-41%; 
■ l'98% ; O 13-69% ; S 0-77% , 

^nalyses made in the author’s laboratory of 
*^ple8 from consignments aggregating some 10,300 
6 of Fushun dust coal, and about 100 tons of 
ihun unscreened coal gave: — 


material could be isolated as a diark brown substance 
with an odour of heavy petroleum. The two sets of 
lumps in the coal contained very diffierent amounts 
of material soluble in chloroform, those with much 
“ gummy " material giving 10*6% of extract, the 
other lumps giving 2*8%, and the average sample of 
the coal, 3'3%. 

Analysis of the extracted material showed: — 
Volatile matter 97*3% ; fixed carbon 1*1% ; ash 1*6% ; 
B.Th.U- per lb. 16,550. C 79*22% ; H 9*60% ; 
O 10*19%. No sulphur or nitrogen could be 
detect^. The above ultimate analysis was kindly 
made for the author by Mr. R. Bachrach, of the 
Shanghai Chemical Laboratory. 

This analysis agrees fairly well with that given 
by Carrick Anderson and Roberts for the resinic 
constituents of certain Scottish non-caking coals, 
which they obtained by heating to 300® — 315° O. in 
a current of carbon dioxide (cf. J., 1898, 1019). 

A sample of ordinary rosin gave volatile matter 
98*5%; fixed carbon, trace; ash 1*5%; B.Th.U. 
per lb, 15,710. Saponification value 177. 

The resin-like material from the Fushun coal had 
a saponification value of 130 and melted at about 
140° C. 

The two seta of lumps into which the coal could 
be separated differed considerably in proximate 
analysis and in calorific value, as will be seen from 
the annexed table : — 


Volatile matter 
Fixed caibOD 
Ash . . 

Suii^ur 
B Th-U. per J5. 

If the results be reduced to dry ashless coal, the 
figures are more striking and can be seen in better 
perspective : — 



‘'Heslnons” 


Goal. 

% 

lu;^. 

reginoug.' 

% 

41-7 

Sl-5 

4d'0 

48-5 

28-8 

49-2 

0-8 

19-7 

4-8 

0-5 

0-15 . . 

0-75 

12,410 

.. 12.530 

15.920 


Volatile matter 
Fixed caiboa 
U.Th.tl. per lb. 


Coal. 

% 

. . 46*3 

. . 63-7 

.. 33,780 


‘XoD-rwiDOtis’' 

lamps. 


“E^ainotw’* 
lamps. 

% 

M-1 4S-S,, 

35-9 . 51-7 

. 15,860 . . 14,670 


Dust. 

Un8cxecii«<i. 

% 

% 

41 8 

41 7 

478 

48-5 

10^ 

9*8 

12,S48 

. 12,410 

0-6 

0-6 


Volatile matter 
Fixed carbtm 
Aah 

B.Th.U. pa Ib. 

Solpliui 

he calorific values are gross, and were deter- 
«d in a Berthelot-Hahler bomb calorimeter in 
ie two cases. The calorific v^ue of the coal 
stance is somewhat leas than that of the general 
of Far Eastern coals of similAr proximate 
ilyais. 

t was observed that the unscreened coal con- 
percentage of lumps, varying in size 
two inches to six inches cul», many of 
. n showed yellow trai»parent or translucent 
P^y drops and bands resembling resin; other 
IPB appeared to be practically free from these. 
By extraction with cUoroform the gummy 


Analysis of tho “resinous” lumps after extrac- 
tion with chloroform gave : — Volatile matter 45*6% ; 
fixed carbon 33*4%; ash 2T0%. B.Th.U. per lb. 

10,810. , , 4 r 

. Examination of the powdered coal or ot tne 
i powder derived from either the “ resinous or 
' “non-resinous ” lumps, in water under tho micro- 
scope, showed a considerable proportion of lemon to 
orange-yellow irregular lumps most or which 
vanished after extraction of the powder with 

'''FoIbwiSg 4h6 obseiTation 

.md Burgess (Trans. Chem, Soe 1913 103, ^04, 
1705), pieces of the coal, one of which showed a 
prominent Ught.coiloured band, , "he 

therefore classified a* a resinous lump, and the 
other of which showed only one or two small ^mmy 
drops, were smoothed on one face and ^aced on a 
nhotoeraphic plate m a 'lighttight in an 

fnentetor at aliut 40° C. for 48 hours. . On deye op- 
inent, it was found that the non-resmous lump 
had had a considerable phot-o^aphic imtion ^ 
nlate a nnmber of streaks and hands being shown, 

nono’of which corresponded % “"[hf c^r o? the' 
incs on tho original lump. In the case or rne 
“ Ssinooa ” lump there was scarcely any action. 

SiimniaiT). 

The Fushun coal is a high-yolatUe coal of Miocene 
aneform^ apparently of the remains of coniferous 
? , ftTiA common, w'it-h many other coals, 
* t*1ns ^DoreoiaWe quantities of comparatiTe4y 
mUe altered resi«-Uke substances whici. are ez- 
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tractable with chloroform. These substanoea make 
Tip about 3'3% of the coal, there being a tendency 
for them to be concentrated in certain bands and 
lumps together with a considerable amount of 
mineral matter. On the other hand, other lumps 
of the coal contain only about one-fourth the 
amount of chloroform-soiluble material, and these 
lumps are much freer from mineral matter and 
hare a strong action on a photographic plate. The 
calorific value of the resin-like maten^ la very 
high, the contribution of the 3'3% of resinous sub- 
stances to the heat value of the coal amounting to 
4-4% thereof. 

The author desires to express hia thanks to 
Professor Hiroshi Yamada, of the Tung Won 
College, Shanghai, China, for the information 
regaining the Fushun coat mine. 


by application of the freezing point curve of tit 
and o-cresol; (2) consisting chiefly of o-cresoi 
cresul, and p-cresol, with only a small percental 
phenol, the phenol content of which is detennil? 
after the addition of sufficient o-cresol to bring 
all the phenol in the distillate up to 195 ° q 
already described. ' *< 

The method proposed by Dawson and Mouhh 
(loc. cit.) for the determination of phenol in'™ 
mixture of phenol and the three cresols, is simi], ,* 
the above, the mixture being mixed with about 
its weight of o-cresol, so as to yield on distillati 
with an efficient column two fractions:— (n 
.sisting of a mixture of phenol and o-cresol S 
(2) consisting of a mixture of o-cresol, m-cresol 
and p-cresol. The percentage of phenol in (i) 
then be determined by application of the freeaj! 
point curve of phenol and o-cresol , ™ 


DETERMINATION OF PHENOL IN MIXTURES 
OP TAR ACIDS. 

BY W. H. HOFFERT, H.A., B.SC. 

Owing to the similarity in properties of phenol 
and its nomologues, the accurate determination of 
phenol in a mixture of tar acids is a matter of con- 
siderahle difficulty. 

Numerous methods have been proposed from time 
to time. The most important papers dealing with 
this subject, recently published, are those of Fox 
and Barker (J., 1917, 842; 1918. 265 T ; 1920, 169 x), 
and Dawson and Mountford (Chem. Soc. Trans., 
1918, 113, 923). A fairly complete summary of 
important papers previously published is given in 
the second of the papers by Fox and Barker 
referred to above. . 

The above authors utilised the freezing point 
relations of phenol and the cresols in determining 
the phenol in a mixture of phenol and its homo- 
logues. Since, however, the lowering of the freezing 
point of phenol by equal weights of the three cresols 
differs considerably, owing to the variable tendency 
of the three cresols to form mixed crystals with 
pheW, they found it necessary first to separate the 
whole of the phenol originally present in the 
mixture, entirely or almost entirely in conjunction 
with o-cresod. , . 

The method worked out by Fox and Barker was 
devised for the determination of the residual phenol 
in cresylic acid. The cresylic acid is first fraction- 
ated with an efficient column up to 210^ C., when all 
the phenol, practically all the cresols, and a little 
xylenol come over. This distillate is then again f^c- 
tionated up to 195° C., after the addition of suffic- 
ient o-cresol (if necessary) to bring over all the 
phenol in tho fraction up to 195° 0. The phenol in 
this fraction is then determined by application ot 
the freezing point curve for mixtures of phenol and 
o-cresol, whi<5i was shown to be practically identic^, 
for mixtures containing more than 80% of phenol, 
with that obtained from mixtures of phenol with 
the distillate collected up to 195° C., obtwnw “C™ 
commercial cresylic acid free from phenol. Accord- 
ingly, if to an aliquot part of the distillate up 
to 195° C. sufficient pure phenol is added to yield 
a mixture containing at least 80% of phenol, and 
the freezing point of the mixture so made is 
determined, the percentage of phenol m the dis- 
tillate up to 195° C. and hence in the original 
cresylic acid can be calculated. 

The method gives fairly good results for mij^res 
having a low phenol content (less than 10%b_ When, 
however, the phenol content is high, a prelimiiiary 
fractionatiem with an efficient column is neewary, 
in order to reduce the percentage of phenol in the 
mixture, two fractions being thus obtained: — 
(1) consisting chiefly of phenol and o-cresol, the 
phenol content of which can at once be determined 



Fio. 1. 


Experiments carried out by tho 
rate a mixture of phenol and cresols m tun . 
were, however, not m general 
when using an efficient column it "“s phaol 

phenol content was very low th:\t i*' n, 

over in the distillate up to lyi ■> 
boiling point of o-cresol. „t,piiol.i< 

The method to bo described enables tho pM 
any proportion, in a mixture ati 

of the three cresols to be directly * 

depends on the fact that the — f je# 

freezing point of phenol h^dr^e y 9 
ot each of the three cres^ is the till 

Phenol hydrate . — It has long «•*' 

phenol foriM a definite crystallisoble hjdraic 

water, m,p.-fl6® C. • x „„ nlieiiol 

The freezing points * ..-atus !*“ 

water were determined in 
Beckmann type, the frwwng PO!"™. 7;, conpl*!* 
the temperatures at which liquefa 

since these temperatures would 

thoAo at which crystallisation of 
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in the absence of supercooling. The results 
;f plotted in Fig. 1- 

It will be seen that a contrnuous curve, A C, is 
.tsined for the lowering of the freezing point of 
lenol by addition of water. When, however, the 
'rcentage of water exceeds 8-5%. phenol hydrate 
n crystallise out (as shown by the branch curve, 
D) at temperatures considerably above those 
iresponding to the freezing points of phenol and 
tor The hydrate curve is fairly flat, and reaches 
maximum at 16° O., with ^9% of water (c/. also 
21 corresponding to the formation of phenol 
irate 2C.H.0H,H,0 (water 8-75 %). The ends of 
6 curve, C and D, indicate approximately the 
miia of solubility of water in phenol at these 

With mixtures of phenol and the cresols, it was 
mud that phenol hydrate could be crystallised out 
hen the proportion of phenol was greater than 
jout 55%, the limiting proportion depending on 
le nature of the admixed creeol or cresols. 



i‘ -I""- example, the curves 

obtained with mixtures containing 75% of phenol 
in admixture with (1) o^iresol ; (2) UKresoI ■ (3) n- 

(frl^t/oi acM free from’pKnrf 

^•) given in Fig. 2 

above 'anhydrous 
mixtures or pheno and the cresols were very 
different, owing to the fact that the lowering of the 
by equal weights of the 
varies con^derably, as already indi- 
cated, the actual freezing points obtained being 

w T f Dawson and 

Mountford (/oc. cit.). The lowering of the freezing 
points of there mixtures by addition of water 5 
shown in the figure. It will he observed, however, 
th.at the freezing points of phenol hydrate sepa- 
rating from theai mixtures all lie on one curve 
within the limits of experimental error. The 
hydrate curve is clearly shown at 
&_8 C., corresponding to about 8-5% of water. 

Simiiar reaults were obtained with mixtures oon- 
taming larger and smaller percentages of phenol 
The lowering of the freezing point of phenol 
hydrate by addition of any or all the three cresols 
may, therefore, be represented by a single curve. 
For the application of this curve to the determina- 
tion of phenol in admixture with cresols, it was 
found most convenient to construct the curve for 
mixtures of phenol and the cr^la after the addition 
of water amounting to 10% of the weight of the 
mixture taken (f.c., the mixture contained 9'1% of 
water by weight), since a definite percentage of 
water must bo present, and the freezing point of 
the phenol hydrate varies least with slight altera- 
tions in the w'ater content when the water is 
approximately 9’0%. 

xho experimental results 'recorded for such mix- 
tures are given in the table below: — 


( 1 ) 


( 2 ) 


Phenol + o-cre*oI(f.p. 50 5* C.). 

Phenol +m-cresol ff.n. 10*4® C.l. 

Phenol 

r.p of hydrate. 

Phenol. 

F.p. of hydrate. 


® C. 

% 

*C. 

1000 

36-0 

1000 

16-0 

050 

14*25 

90-8 

12*6 

86-2 

10*8 

80*0 

81 

750 

5’8 

750 

5-8 

708 

3-9 

62-4 

.. -0-8 

629 


58-4 

—3*2 

58 S 

—30 




(3) 


(4) 

Phenol + »-cTEeoI (f.p. 34*2® C.) 

PheQol+ cresylic acid. 

Phenol 

F.p. of hydrate. 

PhenoL 

F.p. of hydrate. 


“C. 

% 

" C. 

100-0 

16-0 

100-0 

16-0 

85 4 

10-4 

909 

12 6 

75-0 

5-3 

83-4 

9-7 

64 7 

0-5 

“5-0 

5-8 

56-6 

— 4-2 

67-4 

2-2 



600 

-2-0 



55-5 

—4*8 

The crcsylic acid used 

in (I) 

was a fraction 


obtained from commercial cresylic acid (b.p. 195® — 
203® C.), which had previously been freed from 
plieiiol by adding o-crcsol and fractionating twice to 
195® C. The results are plotted in Fig. 3. 

This curve may he used to determine the per- 
centage of phenol in miytures of phenol and the 
cresols. If the percentage of phenol exceeds 56%, 
the determination of the freezing point of the 
hydrate after addition of water amounting to 10% 
of the weight of mixture taken, enables the per- 
centage of phenol in the mixture to be read off at 
once from the curve. If the percentage of phenol in 
the mixture ia below 55%, a known proportion of 
standard phenol (f-p. 40‘5® C.) is added to the 
mixture to bring the percentage of phenol above 

55%. . • £ x.i_ 

Bv a determination of the freezing point of the 
hydrate in this mixture it is then possible to calcu- 
late the pt'rcentage of phenol in the original mixture 
containing less than 65% of phenol. 
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Process. — The method of determining Ae per- 
centage of phenol in a mixture of tar acids is as 
follows : — The mixture is first examined for neutral 
hydrocarbons and pyridine bases. If more than 
of these impurities is present, a quantity of 
the sample is freed from them, either by steam 
distillation of the scAution in sodium hydroxide or 
by extraction of the solution with other or l^nzene, 
as described by Fox and Barker (loe. cit.). In 
recovering the tar acids by acidification ^ of the 
alkaline solution with sulphuric acid, the acid layer 
should be extracted to recover any phenol present 
in the sodium sulphate solution. 



% Phenol by weight. 

Freezing points ot phenol hydrate, phenol-cxeeol mixtures, 
containing 9-1% water. 

Fig. 3. 


If a preliminary distillation teat shows that the 
mixtnre of tar acids, thns treated, distils over 
entirely below 205° C., the determination of the 
phenol may at once be proceeded with. If, how- 
ever, the presence of more than traces of xylenols 
and higher homologuee is indicated, these should 
first be removed by a preliminary frartionation with 
an efficient column to 203° C. In this connexion it 
may be mentioned that when a large proportion of 
phenol is present, the distillate obtained above 
203° O., even with an efficient column, may still 
contain appreciable quantities of phenol. In most 
samples of cresylic acid, however, tne phenol content 
is fairly low and all tbe phenol distils over below 
this temperature. Moreover fractions with high 
phenol content obtained in works practice (except in 
the case of crude carbolic acid itself) have usually 
been obtained by the fractionation of crude carbolic 
acid and are entirely, or almost entirely, free from 
xylenols and higher nomologues. The method of 
determining the phenol in crude carbolic acid will 
be described later. 

The mixture of tar acids obtained above should 
have been freed from water. 

A known weight of standard phenol (f.p. 40'6° C.) 
is then added to a weighed portion of the above 
mixture (X), so as to yield a mixture containing at 
least 55% of phenol, and 10% of its weight of water 
is mn in from a burette. For the determination of 
the freezing point of the phenol hydrate, 12 — 16 g. 
of this solution is required. The freeziu point 
apparatus is similar to that described by Fox and 
Barker, and consists of a thin-walled test tube, 
inserted into another tube of slightly larger 
diameter acting as an air bath, at the bottom of 
which some diw calcium chloride is placed to keep 
the air dry and prevent the formation of mist. 

The temperature of the solntion is read on a 
thermometer graduated from +20° to -10° C. and 
reading to tenths of a degree. The liquid is stirred 
re^larly by means of a stout spiral copper wire 
stiner. A preUminary freezing point determina- 


tion ia first made. The apparatus is placed - 
freezing mixtnre of ice and salt and cooled J 
constant stirring, until crystals of the hvd^™ 
appear. It ia advisable to seed the cooled soli 
with a crystal of phenol hydrate, to ensure R 
phenol hydrate crystallises out and not m' 2* 
crystals of phenol and the cresok. A tube 
iiig phenol hydrate should be kept in the frcM-""' 
mixture for this purpose. The crystals of tl® 
hydrate are fairly easily distinguished from those i 
the mixed crystals of phenol and the cresol 
The apparatus is then removed from the treen' 
mixture and allowed to warm up, with constanf 
stirring, and the temperature at which the crystal, 
of hydrate just disappear is read off on the tha 
mometer. 

A more careful freezing point determination i, 
then made. The tube is again cooled, a treeanj 
mixture being employed, if necessary, until tS 
liquid in the freezing point tube is a few deerea 
below the preliminary freezing point determined 
above. The cooled liquid is then seeded with a 
crystal of phenol hydrate and stirred rapidly, j, 
this way a fine “cloud” of hydrate crystala ii 
fowmed. The apparatus is now removed from He 
cooling bath and placed in a bath of water cooled 
with ice to a temperature 1° — 2° above that of the 
preliminary freezing point already determined. The 
solntion is constantly stirred and the temperature 
load off at which the fine “ cloud ” of crystals jnit 
disappears. By taking the above precaution of 
obtaining only a fine “ cloud ” of crystals, and not 
allowing large crystals to form, the temperature at 
which the crystals just disappear may be found will 
iirecision and successive determinations should not 
differ by more than 0'1° C. 

Having obtained the freezing point of the 
hydrate, the percentage of phenol in the mixtursii 
then read off from the curve (=p), and the per- 
centage of phenol (a) in the original mixtnre (X) of 
tar acids cmculated from the formul.a : — 


{ p{a+h) -lOOfc }-i-n 

where a is the weight of original mixture (X) taken 
and b the weight of standard phenol added. 

The table below gives the data from which the 
phenol hydrate curve used is constriutod; — 


% Phenol In 
mixtare. 
100 
95 

90 . 

85 

80 

76 

70 

05 

60 

65 


F.Ii. of hydraU 
(9'1% wata). 
.. 16'0 
1425 
12'25 
] 0'25 
8’1 
6'8 
3'4 


The abovo method has been u«‘<i ii'i' 
mination nf phenol in cresylic acid, and also lor 
determination of phenol in the numerous 
with higher phenol content, obtained in the wor i 
lip of crude carbolic acid. , , , xu 

Where a comparison has been made a, 

present method and that of Fox ^ „ ’ant 

results obtained have been in fairly good agr ’ 
;»s shown in the table below : — 

% Fhenol determined. 

Fox A terks's 



method. 


(curve corrected 

Hydimte 

nwtbod. 

for plmiKd, 
f.p=4()-6* 0.). 

65-8 

68-9 w. 

62-8 

61-8 

67-5 

67-1 . . 

49-1 

48*6 

40'8 

40-4 

16'S 

14-6 

181 

18*0 

02 

6*8 


CresoJs present 


o«crc8oI, 20% ; 


18% ; 

Ciilefly o-crefiol. 

owcreiol, 30%. 

The method described in the »ni 

the following advantages over that 
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TUrker • —(1) ^ more rapid and more generally 

nnlicable as a works test, since there is no pre- 
f?{!n.arv fractionation (or fractionations) to sepa^ 
the phenol with o-cresol. (2) The effect of 
mall traces of moisture left in the phenol-cresol 
Srture is practically negligible in the hydrate 
since the hydrate curve is almost flat (9% 
waters In using Fox and Barker's method, it is 
necessary to dry the mixture thoroughly over 
freshly ignited cmcium chloride before determining 
the freezing point. (3) A grater degree of accuracy 
is attainable when the phenol content of a mixture 
of phenol and the cresoTa is low, since although the 
slope of the hydrate curve is approximately the 
game as that of the phenol-o-cresol freezing point 
curve, the range of the hydrate curve ia more than i 
double that of the latter curve. 

In the above investigation the freezing point of ! 
the phenol used was 40*6® C., since phenol of this | 
freezing point is readily prepared from ordinary' > 
samples of phenoi. Probably the most accurate , 
^termination of the freezing point of phenol is ; 
that of Leroux (J. Pharm. Chim,, 1919, (7) 20, 88), j 
who found that pure anhydrous phenol melts at ; 
40-85° O. 

Beierr/iination of phenol in crude carbolic acid. 


The hydrate method enables the phenol content 
of samples of crude carbolic acid to be readHy deter- 
mined. The sample should first be freed from ; 
neutral hydrocarbons and pyridine bases, if these I 
amount to more than 2 — 3%. A weighed quantity 
of the sample is then fractionated with an eflBcient ^ 
column. The water is collected separately^ “ salted ; 
out,” and the oil returned to the distillation flask. , 
The oil is fractionated to 202° C. (distillate A). To ; 
the weighed residue about half its volume of o«cresol ' 
is added, and the resulting mixture again frac> ! 
tiouated to 202° C. (distillate B). In this way the i 
email amount of phenoi left in the residue boiling • 
above 202° C. is removed. A determination of the ! 
phenol in the weighed distillates, A and B. by the I 
hydrate method enables the percentage of poenol in ! 
the original crude carbolic acid to be calculated. I 
The thanks of the author are due to Messrs, i 
Bowdier and Bickerdike, in whose research labora- ' 
tory the work described in this paper was carried j 
out, for kind permission to publish the results. ' 


it more sensitive to temperature changes and leads 
to leaks during the analysis. The down-turned 
capularies make it possible to start a titration 
with 5 c.c. of solution in the beaker, whereas an 
apparatus of the type described by TreadweM of 
corresponding capacity required nearly 60 c.c. 
before the ends of the capillaries were immersed, 
ihe el^trode is best driven at a rate of 80 — 90 
revolutions per minute. The outer electrode may be 
of any convenient form such as that shown. 



A SIMPLE APPARATUS FOR ELECTRO- 
METRIC TITRATION. 

BY W. B. OAKNEB AND C. A, WATERS. 

During the course of a number of experiments on | 
the methods of electrometric analysis devised by 
Treadwell and Weiss (Helv. Chim. Acta, 1919, 2, ; 
^), a simple apparatus was devised which differs I 
iu certain essential details from the apparatus j 
described by these authors. This apparatus, as ; 
May be seen from the illustration, consists of an 
electrode vessel attached to a rotating stirrer. The ; 
electrode vessel, A, carries a small bulb, which is | 
convenient in the preparation of a calomel . 
electrode, and two side tubes turned downwards 
and constricted at the ends. The appropriate metal [ 
+^- ^ electrode is either fused or waxed into a ; 
mn glass tube, and attached by means of a Biiiall 
inding screw to a rotating spindle, electrical \ 
onnexion being made through a small steel ! 

B, to a binding screw, C. The j 
no?.?- tubes of the elwtrode vessel are 

tJio, ^ asbestos as described by Treadwell, and • 
filled with electrolyte and ! 
fijass tube by means of a waxed ; 
thfi Ar. ?^®V6nt ^6 formation of small bubbles iu j 
tubes, it is advisable to store in a j 
is electrolyte of the same strength. It j 

of air ^ avoid the presence of a bubble j 

in the electrode vessel itself, for this makes j 


The electromotive force generated between the 
electrodes was measured by a high-reBistance milli- 
voltmeter (1000 ohm) which was connected to one 
of the arms of a resistance box. The electrodes were 
connected across the whole resistance of the box 
(10.000 ohms) and the resistances in the two arms of 
the box were bo adjusted as to give the msaimum 
deflection in the millivoltmeter. 

In the case of silver titrations 

UV/lOONaa 

I : I 

Ag' N/lO.AgNO, ' N/lOO AgNOs Ag 


inner cltxjtrode. 


results giving an end-point within 0'05 c.c. 
.V/100 NaCl were readily obtained and reproduced 
(see Treadwell, loc. cH.)' Equally good r^ults were 
obtained with zinc titrations with potassium ferro- 


cyanide. 


Pt 


IN/lOZnSO* 


N;10 K4F0 (CN)« ; N/10K4Fe(CN), 


Pt 


r electrode. 


An attempt was made to apply this method to 
the titration of sulphates by means of barium salts 
but it was found impracticable except in the titra- 


i 
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tion of the alkali sulphates^ when dt worked very 
weN. The arrangement 


Hg 


iN/20 Ba(OH), 

HgSO* N/10 \nI10 80*1 Hg 


inner electroae. 

in which the mercury electrode consieted of a hne 
stream of mercury, gave satisfactory results. 

The method is inapplicable to the sulphates of 
metals giving insoluble hydroxides. 

The Physical Chemical Laboratories, 

University College, London. 


CRESYLIC ACID. 

BY J, J. FOX. 

Corrigenda. 

In a paper dealing with the composition of 
cresylic acid (J., 192K), 169 t) a method for deter- 
mining the proportion of o-creaol was described 
depending upon the specific gravity of the cresylic 
acid. The formula given was calculated from the 
products of the percentages of the variooa cresols 
and their specific gravity, but the accurate method 
of calculation is, of course, to add the volumes of 
the constituents. 

The correct formula is; — 

8210— (8529-i-G)— <Px2-942)= %o-cre8ol, 

where G is the specific gravity of the mixture, and 
P the percentage of phenol ; or in the absence of 
phenol : — 

8210 — (8529-^G) = % o-cresol. 

In practice the results obtained with cither 
formula do not differ greatly because it happens 
that the specific gravities of the cresols are lairly 
(Aoee together. 

The table of the ” Specific gravities of phenol 
with a mixture of o-cresol and no-cresol ” (J., 1917, 
SiS) should be deleted, as the specific gravities 
shown refer to an entirely different series of 
mixtures of the three cresols and phenol. 


THE MANUFACTURE OF 1 .3.i>-TRINlTRO- 
BENZENE. 

BT ALAN A. DAUMMON'D, M.8C. 

This paper gives an account of an investigation 
of methods for the economical production of 
j-trinitrobenzene with a view to its large-scale 
manufacture. Several workers have examined 
methods of direct nitration (Hepp, Annalen, 1882, 
215, 345: Lobry de Bruyn. Rec. Trav. Chim,, 1891, 
13, 149; Radcliffe and Pollitt, J., 1921, 45 t). An 
indirect method involving nitration has been 
proposed by Frankland, in which l-chIoro-2.4- 
dinitrobenzene is nitrated to form picryl chloride 
and the chlorine group subsequently replaced by 
hydrogen. No large-scale production has been 
mentioned, however. 

Radcliffe’s work (loc. cit.) showing the compara- 
tive ease of nitration of dinitrobenzene using 100% 
nitric acid and oleum containing 60% free S0«, and 
also the go<^ result obtainea ny Frankland and 
Gamer (J. 1990, 257 t) by nitrating chlorodinitro- 
benzene led to the work described in this paper. 

Hepp obtained a yield of 45% of theory of 
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trinitrohenzene using highly concentrated ap’d 
whilst Radcliffe and Pollitt claimed yields of 7af’ 
of theory. 

The strongest acids readily available in quart s 
in the factory were oleum containing about W 
free SO, and nitric acid containing at a inaxiiS ‘ 
not more than 95% HNO,. These acids were 
fore used in the experiments and applied in 
first place to the nitration of pure m-dinitrobenzi^ 
recrystalilised from alcohol (m.p. 89’5° C.). 
methods adopted in the nitration work 
modelled on those employed in the nitrating facton 
in the nitration of mono- and dinitrotoluene 
Technical Records of Explosives Supply. 191^ 
1918. No. 2. Manufacture of Trinitrotoluene j 
1921, 3 a) and on the method employed by Prijit 
land and Garner {loc. cit.) in nitrating l-chloj-o! 
2.4-dinitrobenzene. Methods for the isolation of 
trinitrobenzene from the crude nitration product 
containing dinitrobenzene were also investigated 
including those of crystallisation and also torina! 
tion of additive compounds (Hepp, loc. cit., and 
Sudborough, Cbem. Soc. Trans., 1916, 109, 1339) 
In this connexion a setting point-composition 
curve was constructed for mixtures of m-dinitro. 
benzene and 1.3.5-trinitrobenzene. 


Work on the following iines was carried out: 
The materials used were oleum containing about 
22% of free SO, (100 parts being equivalent to 
104 parts of 100% sulphuric acid); nitric acid of 
90% strength, and dinitrobenzene, m.p. 89'5® C, 
The nitrations were carried out witli systematic 
alteration of variables, viz.^ proportion of nitric 
acid, concentration of nitric acid and sulphuric 
acid, proportion of sulphuric acid, time of nitration, 
temperature of nitration, and mode of mixing the 
reaction materials. Comparative nitrations were 
carried out with dinitrooenzene and chlorodinitro 
benzene under similar conditions. 


The apparatus used was a round-bottomed 
nitrating flask with long glass air condenser 
attached to it by a ground glass joint. The flask 
was heated by an oil bath, and agitation 
effected by periodical vigorous shaking. 


1 

I 


Two methods were adopted in the initial mixing 
of the materials: — 

(1) “ Hot viixing.'' The charge of dinitro- 
benzene, dissolved in the required amount ot nitric 
acid and wanned to — 90° C., was added 

gradually to the required amount of oleum, also 
heated to 90^ C., with continual shaking, keepi^ 
the temperature of the mixture at about yo ^ 
100° C. External heating was not rejiuirea ■« 
maintain a temperature of 100° C. until thebiilsfi 
tiie soiution had been added. 


(2) "Cold mixing." The dinitrobenzene, ds- 
soived in nitric acid, was run cold into on’““’ 
at ordinary temperature, without cooling- 
maximum temperature reached was UO C., a 
the final portions of the nitric acid 
added the temperature fell. In each 
temperature was subsequently raised _ ‘f,„j 
of about 1° O. in two mmuto. P^that 

of sulphuric acid to nitric qcid was elioseu s 
the waste acid after nitration to 

was not more than about 07 /. H.feO.. 0 
76% H.SO. was found to precipitate t '® 
the nitration product. The yield was i^ui, 
on the nitration product from the 

** drowned ” nitration charge. 

The reaction mixture after each witli 

poured into 2 — 3 times its weight o 
cooling. The solid product was .‘uiating 

washed twice by steam-blowing m 

in cold water, dried 
weighed. The proportion of tnnitrobe 
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tion product was determined from the setting 
“• t fiirve for mixtures of trinitrobenzene and 
ir^Urobenzene (c/. infra). 


ditions of nitration. A yield of 68 % of picryl chloride 
IS obtained as compared with 18% of trinitrobenzene, 
the loss of chlorodinitrobenzene being 14—15% aa 


TabiiB 1. 


No, 


1 

2 

S 

4 

5 

6 

7 

8 
9 

10 

11 

12 


Wt. of 
DNB, 

104% 

BaSOf. 

00% 

HNO,. 

HNO,. 

C^. 
strength 
of apent 

Temp. 

Time. 

Mode of 

g> 

g- 

g. 

molfl. 

ftdd. 

% 

“C. 

his. 

mixing 

20 

144 

32 

4 

968 

130 

12 

Hot 

20 

150* 

29 

3-6 

93 5 

130 

12 

Cold 

20 

144 

82 

4 

98 8 

130 

6 

Hot 

20 

144 

32 

4 

988 

130 

6 

Cold 

20 

144 

32 

4 

96-8 

130 

3 

Cold 

20 

298 

60 

7 

97 

130 

3 

Cold 

20 

308 

80 

7 

93 5 

130 

12 

Cold 

20 

144 

32 

4 

98-5 

120 

8 

Hot 

20 

isa 

32 

4 

93-5 

120 

e 

Hot 

20 

141 

30t 

4 

98 

130 

3 

Cold 

20 

144 

sot 

4 

98 

130 

3 

Cold 

30 

666 

135 

11 

96 

130 

6 

Colei 




•100% 

H,SO,. 

tioo% 




Yields. 


DNB. 


TNB. 

anchanged 

Loss % 

% on 

% 

on 

theory. 

on DNB. 

DNB. 

18-8 

46-5 

30 

18-4 

47-0 

30 

19-0 

43 

33 

19-6 

47-5 

28 

23 

48-5 

28 

29-4 

23-5 

42-5 

30 

17 

4-8 

14 

50-5 

31 

13 

61 

21 

22 

43 

SC'S 

23 

48-5 

26 

32 

1-3 

64-5 


The effects of two methods of mixing are 
hown in Noa. 1 — 4. A twelve-hour nitration gives 
,he same result by both methods, but after a six- 
lour nitration the method of hot mixing, as might 
le expected, appears to have increased oxidation 
rith consequent loss of product. 

The time factor is an important one in the 
litration of dinitrobenzene. It has previously been 
bought that long nitration, extending to a number 
>f days, was essential. It has, however, been found 
hat the limit of nitration is reached in a much 
horter period, further action only leading to oxida- 
,ion. By reducing the time of nitration to 3 hours 
rom the start of mixing the materials, mark^ 
mprovement over the resiut of 6- and 12>hour nitra> 
iions was obtained (c/. Nos. 2, 4, 5, 6, 7). 

The effect of temperature is seen in two experi- 
neats (Nos. 8 and 9) carried out at 120*^ C. Icf. 
!Co. 3). Nitration at this temperature evidently 
•squires a 'longer time for completion. 

In Noe. 10 and 11 the concentration of the nitric 
icid was raised to 100% , but with 4 molecules HNO, 
md three hours’ nitration no improrement was 
)btained. 

Reference to the results of Nos. 5, 6, and 12 shows 
hat the yield of trinitrobenzene incrcasea with the 
imount ef nitric acid taken. The amount of oxida- 
aon also increases at a rapid rate. It would appear 
rom the figures that a further incre.ii^e of nitric 
icid beyond 11 mols. and under the same conditions 
vould not effect any marked improvement in the 
ueld. 


Getting points of mixtures of trinitrobenzene and 
dinitrobenzene. 


IHiiitrobenzene. 

22-4 

80-4 

36*9 

41-2 

44-8 

47*0 

49-5 

60-7 

53-4 

57-2 

62-8 

71-3 

75-1 

80-8 

87-3 

100-0 


TiinltrobenMTi«. 

% 

100 

77-8 

89-e 

831 

68-8 

56-2 

53-0 

50-6 

49-3 

48-8 

42-8 

87-2 

28-7 

24-9 

19-2 

12-7 

0 


Setting p<^nk. 
• o. 

121 

98-3 

85-7 

76-3 

70- 7 
84-9 
81-4 
67-2 
678 
67-8 
803 
852 

71- 6 
74-5 
78e 
820 
89-5 


method of preparing tnnitrobei 
benzpnf P.™'*uiinary nitration of chlorodii 
the therefore desirable to con 

testa nitration in each method 

ng earned out under exactly eimilar 


compared with 35% of dinitrobenzene. The yields 
of picryl chloride and unchanged chlorodinitro- 
benzene were determined by the use of the setting 
point curve for mixtures of chlorodinitrobenzene 
.'ind picryl chloride (Frankland and Garner, loc 
cit.). ’ 

The above table has been obtained from the 
determination of setting points of artificially pre- 
paretl mixtures of pure trinitrobenzene and dinitro- 
benzene. The curve plotted from these figures 
indicates that dinitrobenzene and trinitrobenzene 
form a compound between limits of 45% and 50% 
trinitrobenzene, with setting point 58® C. This 
compound occasions considerable trouble when 
mixtures rich in dinitrobenzene are being dealt 
with for the recovery of trinitrobenzene. It would 
.seem to be "the cause of the assumption of an 
isomeric trinitrobenzene made by RadcHffe and 
Pollitt {loc. eit.; see also Gibson, J., 1921, 90 i). 

The yield of trinitrobenzene obtained in the 
various nitrations described has been determined by 
the use ef a curve constructed from the above table. 
The setting point of the washed, dried nitration 
product was determined and the composition read 
off from the curve. Whore there was uncertainty 
regarding the side of the curve to which the par- 
ticular setting point referred, a known proportion 
of pure trinitrobenzene was added to the mixture 
and the setting point redetermined. The move- 
ment up or down of the setting point after the 
addition decided the original composition. 

Separation of trinitrobenzene from mixtures 
with dinitrobenzene. 

Attempts were made to separate trinitrobenzene 
from dinitrobenzene by: — 

(1) Fractional crystallisation from alcohol and 
carbon tetrachloride. The following table gives the 
solubilities of dinitrobenzene, trinitrobenzene, and 
the 50% eutectic mixture in alcohol; — 


Dlssolvwl substanee. 
DNB. 

50% eutectlo 
TNB. 


100 g. (Ussolves : 

At 100“ C. At 20-5* C. 

g- g- 

25-6 3-5 

lS-2 — 

8-5 1-9 


Mixtures of dinitrobenzene and trinitrobenzene 
of known setting point and composition were crys- 
tallised from alcohol, and the composition deter- 
mined respectively or the portion crystallised out 
and that remaining in the mother liquor (by use of 
the setting point curve). The results of th^ 
experiments (see Table) indicate clearly the diffi- 
culty of separating mixtures of DNB and TNB by 
fractional crystallisation from alcohol. 
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(Mitel 

mtaan. 


' CkTitellbod 
out. 


T« ■agrf iw 
flqQor. 


Settlns 

Oootent 

o< 

fbJt 

Setting 

point. 

Content 

of 

Setting 

point. 

Oontfl^ 

of 

•c. 

TNB. 

% 

origiiul 

mixfciirtt. 

"a 

T1?B. 

% 

•a 

TNB. 

% 

M-0 

70 

72*5 

05^) 

78-0 

660 

46 

64*5 

56 

76*0 

77-0 

66^ 

66-6 

86 

70>0 

80 

80-2 

68-6 

886 

770 

21 


(^2) Fractional precipitation from tiie nitrating 
adds, in which again the compound of irinitro* 
benzene and dinitrohenzene apparently prevents 
separation. 

(3) Formation of compounds with aniline, a* and 
/^naphthylamine and subsequent recovery of tri- 
nitrobenzene. The aniline compound offered most 
promise, chiefly because of the readiness with which 
trinitrobenzene can be recovered by evaporation 
of aniline and simultaneous recovery of the aniline. 
From a mixture of dinitrobenzene and trinitro- 
benzene containing 50% of trinitrobenzene a 
recovery of 80 — 90% of pure trinitrobenzeno was 
ixtesible by this means. 

Hie author’s beat thanks are due to Miss R. M. 
Duckham, B.Sc., for the determinations of the 
setting points of mixtures of trinitrobenzene and 
dinitrobenzene, for the determinations of the solu- 
bilities, and for the figures obtained in the recrys- 
tallisation experiments. 


Conclusions, 

From the foregoing work conclusions may be 
summarised as follows: — 

(1) A 3 rield of 29% of theor^y of trinitrobenzeno 
with a 24% recovery of dinitrohenzene may be 


[Oct. 81 


1822. 


obtained by a three^honr nitrati<m at ISQo n 
nitric acid of 90% strength aAd fumina 
acid containing 22% of free SO*. The exDelfr*^ 
of nitrie acid is equivalent to 7 
sulphuric acid in quantity calculated to civA o 
aciS of about 95% H.SO.. llio destrucfef“‘ 
dinitrohenzene amounts to 48%. of the 
weight of dinitrohenzene. 

(2) Less nitric acid gives less trinitroBenypnu v 
also less loss by oxidation; thus, 4 mols, HNo 
22% of trinitrobenzene in three hours at iar>o 


"rigijal 


30% loss of dinitrobenzene. 


’C.and 


(3) A greater amount of nitric acid m,. 
larger amount of oxidation loss but a purer * 
benzene. Thus, 11 mols. HNO, gives 32? , 
trinitrobenzene in 0 hours, with about 1 "/ ° 
Nitrobenzene recoverable. ITie nitration or^„° 

is a good crude triuitrohenzene of scttins nJ-i 
1X7“— 118° C. "vi-wng pout 

(4) From these results it appears th,nt with tl 
acids given the economical manufacture of triniw 
benzene by direct nitration is not practicable 

<6) The comparative nitration of ehlorodinitro. 
benzene and dinitrohenzene shows that a yield of 
68% of picryl chloride can bo obtained as compared 
with 18 % of trinitrobenzeno, the relative losai of 
chlorodinitrobenzene and dinitrohenzene beint 
respectively 15% and 35%. Trinitrobenzene car 
therefore bo made more economically from chloro. 
dinitrohenzene through picryl chloride, as the Jaal 
replacement of the chlorine is readily accomplished, 

The author’s thanks are due to the Director of 
Artillery for permission to publish this paper, 
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THE STRUCTURE OP COKE: ITS ORIGIN 
AND DEVELOPMENT. 

BT SIB GEORGE BEILBT. 

In connexion with the work of the Fuel Research 
card it was early recognised that for the study of 
16 behaviour of different types of coal during car- 
inisation the ordinary laboratory methods of coal 
isting and analysis were quite inadequate, and 
lat for the purposes of this inquiry a new method 
• a»ay must be elaborated. A full description of 
10 method which was ultimately devised and of 
10 apparatus in which it was carried out has 
[ready been published.* In this apparatus the 
ielde of the principal products of carbonisation, at 
ay given temperature are ascertained by direct 
eighing and measurement, while much useful 
iformation is obtained as to the physical and other 
roperties of the products. Of no less importance 
re the opwrtunities which this method presents 
)r the study of the behaviour of different types of 
)al during carbonisation, e.g.^ the stages in the 
rolution of the hydrocarbon gases, the changes in 
Dmposition of these at each stage, and the influence 
[ the fusibility of the coal on the ultimate form 
nd structure of the resulting coke. The last- 
amed study has a very direct waring on the prac- 
cal side of the problem of industrial carbonisation, 
ot only for the production of a satisfactory smoke- 
JS8 fuel for domestic use, but also on the pro- 
uctiou of coke for metallurgical and other indus- 
rial purposes. 

The following experimental observations were for 
le moat part carried out on average samples taken 
*om bulk deliveries of the different coals as these 
ere received at H.M. Fuel Research Station. The 
eliveries in some cases represented the whole coal 
om one definite seam, and in others the result 
I screening, or screening and washing, the small 
Dai trom several seams. No attempt was made 
e ^ carry out the separate examination 

I the distinct bands of which tlie seams were 
omposed. 

The samples used were obtained by methods 
r \f <ieacribed in the reports of 

• luel Research Station; but for the present 
urpose It IS sufficient to note that a large hulk 
^.^'^shed mixed, quartered,’ and finally 
ipvp ^ Ti all pass through a 50-mesh 

tinol 4 - ^ • .^^t^rial carbonised in the assav 
f laboratory and later in the trays 

a a 1 , ’ retorts may therefore be regarded 

n mixture, the behaviour of which 

rom Bnd the products obtained there- 

oa! oc represent the characteristics of the 

u ^ ^hole. 

built up of bands of varying 
esultfi li which would give different 

ouKh k by itself, men coal in the 

ossible u retorts it is often 

kviouslv pie<»s of the coke which have 

^en hands of different fusibility, 

“sion mav fisiblo parts preponderate, the 

nsible nnrtii?**™® general as to al^rb the less 
P ons into one indistinguishable mass. 


jmrp06«," by T. Siay and t. 0 . King. 


?ndiVid^fah-tt b f portions retain their 

matJrfa^ nf’ concreted by the fused 

material into a caked mass. The latter effect is 
very noticeable when a caking or partially cakinc 
^h^*io**- *** continuous vertical retorts^ 

wh rh horizontal retort“ in 

finish rtf J" undisturbed from start to 

fn evidenfe Ecneral interfusion are more 

The resuits of carbonisation in the laboratory 
^say apparatus throw a great deal of light on the 
behaviour of (»als of different fusibility in a fine 
Mate of division and in homogeneous mixtures. 
Ljoals tor the purposes of carbonisation may be 
clas^d under two heads:— (a) those in which the 
resulting coke occupies a greater volume than the 
original coal and those in which it occupies 
a smaller volume. The behaviour of class (a) is 
often referred to as due to the '' expansion ” of 
the This might be taken as implying that 

the actual coke substance, the material of which the 
coke structure is built up, may be less dense than 
the <^al substance from which it is produced. 

1 his It never is, for the coke substance essentially 
consists of carbon in the vitreous state which in 
itself IS structureless, and the density of which is 
in the neighbourhood of 1’9. 

Microscopical study, which began with the 
Gf specimens of coke resulting from 
the laboratory assay of individual coals of different 
degrees of fu.sibility and of mixtures of these, 
naturally led to a more extended inquiry into the 
origin of coke structure and as to the means by 
which it can be modified and controlled. 

In charcoal and coke, carbon appears a.s the non- 
volatile residue of destructive distillation or car- 
bonisation. It results from the decomposition by 
heat of the complex organic substances of which 
wood, peat, lignite, and coal are composed, and the 
driving off by heat of the volatile products of this 
decomposition. The higher the temperature of car- 
bonisation the more complete are the decomposition 
and volatilisation, and the smaller therefore are the 
percentages of hydrogen and other gaseous 
elements left in combination with the residual car- 
bon. By carbonisation at 1100° to 1200° O. the 
volatile matter left in the residue may be reduced 
to loss than 1 % . 

The non-voIatile constituents of the original 
material are concentrated in the carbon residue, 
and may exercise a. considerable influence on its 
structure. In the case of coke this influence will be 
traced with some detail in what follows, but it has 
a special significance in the case of wood charcoal, 
which may be referred to now. Even a superficial 
observation of the charcoal from various kinds of 
wood shows that the general features of the wood 
structure are preserved in the charcoal, but the 
microscope not only confirms this general likeness, 
it shows the persistence of the actual cell structure. 
Professor Farmer states that anyonq familiar 
with the micro-structuro of various kinds of wood 
can without difficulty identify the particular wo^ 
from which a sptx?imeii of finely-powdered charcoal 
has been prepared. It is perhaps not so generally 
known that this identification of cell structure can 
to some extent be followed to an even later stage 
by the study of the ash loft on the combustion of 
wood charcoal. A piece of wood charcoal, if 
allowed to burn quietly away in the absence of 
draughts, leaves its mineral ash in the form of a 
delicate, lace-like skeleton in which the minute 
cellular structure of the wood is reproduced. This 
suggests that these mineral constituents may 
actually contribute to the preservation of the plant 
cel! structure in the charcoal by providing infusible 
nuclei distributed through the cell walls^ thereby 
minimising the obscuring effects of the fusion of the 
carbon compounds during carbonisation. For we 


342 T 


BEILBY.— THE STRUCTURE OF COKE. 


must now recognise that the production of an in> 
fusible carbonaceous residue from organic materials 
is invariably preceded by the fusion of the com- 
pounds of carbon with hydrogen and oxygen (and in 
the case of coal, sulphur and nitrogen) which re- 
sult from the decomposition of these materials by 
heat. For each type of organic substance there is 
a stage in carbon concentration at which fusibility 
ceases. In some cases the range of fusibility is ex- 
tended by raising the temperature of carbonisation. 
This, as will be seen, is the case in coal and similar 
bituminous materials, while in carbohydrates like 
sugar and cellulose the carbon concentration, with 
the resulting infusibility, is definitely reached at 
a much lower temfierature, and no fresh acoees of 
fusibility can be induced by the application of 
higher temperatures. 

In sugar we are fortunately provided with a pure 
chemical substance from which a carbonaceous 
residue can be prepared which is practically free 
from mineral and other impurities. This residue 
contains only minute quantities of hydrogen and 
oxygen, and it approaches more nearly to elemen- 
tary purity than any form of carbon other than 
diamond and graphite. Indeed, it is by no means 
certain that graphite is really carbon in the 
elementary state, as Sir William Bragg’s wwk on 
the atomic etriicture of diamond and graphite indi- 
cates that in the relatively open packing of 
graphite there is room for a layer of hydrogen 
atoms between the more densely packed lamellse 
which are in diamond formation. It may be, 
therefore, that graphite is not pure carbon but a t 
definite compound of carbon and hydrogen. | 

It has hitnerto been the custom to refer to all i 
forma of carbon other than diamond and graphite 
as amorphous. In his work on ‘^The Electric 
Furnace ” Henri Moissan devotes a chapter to bis 
study of amorphous carbon, in the opening para- 
gr&plu of which the following sentences occur : — 

** Carbon is the element which presents the most 
Interesting allotropic varieties. It has long 
attracted the notice of workers by its contradictory 
properties and by the differences existing between 
the specific heats of the diamond^ of graphite and 
of lampblack. . . , Theses have often been written 
on the hypothetical shape of the carbon atom, but 
there are relatively few experiments on the physical 1 
and chemical properties of the same carbon. . . . ^ 
In order to reproduce the diamond, we were led | 
to take up again a general study of the different i 
varieties of carbon. ... In the first part wc shall i 
deal with the amorphous kinds of carbon.” 

While Moissan made full use of the microscope ' 
in the study of graphite and diamond, his refer- | 
ences to the micro^tructuro of amorphous carbon * 
are very casual, and amount to little more than ; 
the statement that the substance was amor- i 
phous,” which generally appears to mean that it . 
was in the form of a brown or black impalpable 
powder. For the purpose of his experimental work 
on the artificial production of diamond, the study 
of amorphous carbon was mainly directed to its 
response to oxidation by oxygen and by chemical 
agents and its differentiation by these tests from 
graphite and diamond. His study of Iamj>blaek 
led him to the conclusion that the carbon in this 
substance can be polymerised by calcination. The 
temperature of combustion of purified lampblack 
in oxygen was found to be 371^ 0. This lampblack 
wascal^ned for five minutes in a porcelain crucible 
at 910^ O., and its temperature of combustion rose 
to 4^)^ C. After calcination for three hours the 
temperature of combustion rose to 476^ 0., and 
after six iMurs to 506*^ G. The density was raised 
by calcination to 1*87. No attempt was made to 
associate the increase of density and the reduction 
of reactivity with changes in the state of aggrega- 
tion which should have been plainly seen in the 
micro^tmeture. In my opinion the changes in 




chemical activity may quite well be 
for by alterations in naolecular aggregation L * 
in effect lower the reactivity of the carli>n & 
by reducing the surface exposed to -oxidation 
The more careful study of the aggregatm 
solids which had already begun some years C 
the publication of Moissan’a wcu'k, had shown 
the word ” amorphous ” was too apt to be 
to cover our ignorance of forms of aggregatioS^'^ 
which the atoms and molecules are not in 
orderly formation and equilibrium which is [J® 


essential feature of the crystalline state. 


The vitreous state, to which we owe 


mueb it] 


our daily Uvea, where it is presented to us 
every turn, not only in ite more obvious form/^ 
glass and porcelain, but equally in metals 
alloys in the hardened state, is no longer regard h 
as outside the scope of pnysics, chemistiy 
metallurgy. It is a definite form of mol^ula! 
aggregation which over a long range of tempern^ 
ture is thermally as permanent as the crystSn 
state, while in many cases it is physically the awB 
stable form. We now know that the special 
rigidity of the vitreous state » always associated 
with a state of strain which impairs the elastic 
freedom of the individual molecules. The remark- 
able hardness of vitreous carbon is associated witli 
the type of brittleness which results from tbjj 
state of strain. It is by virtue of that state of 
internal strain that glass can be cut bv the 
diamond. The diamond does not really '‘cut” 
glass; it cleaves it. The cleft whict can be 
initiated by the pressure of the diamond on the 
surface, spreads indefinitely in the plane in which 
it was initiated owing to the state of elastic strain 
of the glass. In the crystalline state this elastic 
strain does not exist. A single well-derelopod 
crystal can be cleft along certain definite planes, 
but the cleavage in this case is due to the homo- 
geneous aggregation of the molecules in dehnite 
lamcllse between which cither cleavage or slip ma* 
occur. 

My own study of the steps in the formation of 
carbon by the carbonisation of sugar and of the 
micro-structure and properties of this substance 
and of coke, have led to tho conclusion that in ni«t 
if not all of tho carbonaceous residues with whldi 
we are familiar, from wood charcoal to hard cck 
the carbon is in the vitreous state — it is a true 
glass. This glass-like character of the ultimate coke 
substance has from time to time been referred te 
by various observers, though its significance from 
the physical point of view and its influence on the 
structure and properties of coke have not so fur 
aa I am aware wen hitherto recognised. 

The first experiment on the carbonisation of 
«iugar was made by slowly heating a small crystal 
which weighed a few milligrammes on a glass raic^ 
slip on a heft plate heated by a ring burnpr. 
without discoloration took place at 180 — lytr , 
Evolution of gas — mainly water mvi, 

bubbling and foaming, began at about 2^ . 
practically ceased a^ut 240® — ^0®, and the br 
viscous liquid became tranquil and 
till about 260®— 270®, when gas was again 
with vigorous bubbling and frothing, a .. 
colour of the residue bwame black ’ 

or layers of extreme thinness, \\ 

was gradually raised to about 450 J ^ 
is a photomicrograph of the car^n , ■ a yt 
magnification of xlO. It is a black 
been blown into a sponge of w* 

cells. Round the edges some 
seen. The thinner films are transparen « 
by tranamitt^ light. By dirwt ip«ted, 

16-mm. lens sraali burst bubbly _ showed 
walls of which were so thin that •(•entirefj 

soap bubble colours. This vitreous oar 
witnout metallic reflection, its surfa 
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..locn and does not scatter light even under con- 
** Crated illumination. 

King, chief of the laboratories of H.M. Fuel 
n^arch Station, has carried out the carbonisation 
Jfsngar in the laboratory assay apparatus with the 
following results:— 

Amount experimented with : 2*3 gnou. 


Temp* 

Time. 


180 

200 

220 

2i0 


250 

270 


290 

SIO 


344 

374 

380 

308 

400 

420 

468 

484 

405 

oOO 

508 

516 

528 

540 

550 

556 

5G2 


10.S2 

10.34 

10.36 

10.40 


10.43 

10.43 


10.51 

10.54 


11.0 

11.21 

11.28 

11.37 

11.44 

11.55 
12.20 
12.30 
12.35 
12.40 
12.39 

12.55 
1.0 
1.15 
1.25 
1.33 
1.33 


BehiiTlour, 


Ko gae. No change. 
Melted. 

Browning and frothing, the 
material blown 
Into thin films. Gas 
evolution : water dis* 

tUlate. 

Rapid evolution of gas. 
Vigorous frothing ; char- 
ring of the bubble waUs 
and films, light brown 
coloured distillate. 

Gas evolution d c.c. per min. 
Black residue consisting of 
thin films. Gas evolu- 
tion still strong. 

Gas evolution still strong. 
Further flaking of carbon 
substance. 

Gas 8*75 C.C. per min. 

Gas 7-0 
Gas 7-0 
Gas .5*5 
Gas 3*75 

Gas 3*5 
Gas 3*0 
Gas 3*0 
Gas 2*75 
Gas 2*5 
Gas 2*5 
Gas 3*0 
Gas 2*5 
Gas 2*0 
Gas 1*75 
Gas 1*25 
Gas 1*25 


The carbon residue 
is becoming in- 
fusible and the 
blowing even of 
minute bubbles 
has ceased. 

From this stage 
little Of no fresh 
gas was evolved : 
the gas measured 
mainly resulting 
from the expan- 
sion of that 
in the apparatus 
through rising 
tempcrcturc. 


These results are not strictly coinparaWo with my 
own experiments on. single minute crystals, owing 
to the difference in scale, which was in the ratio of 
1:1000, but taking into account the very great 
difference in the scale of the operations, and there- 
fore in the part played by the time element, the 
iMulte arc in fair agreement. 

Mr. King has also carried out carbonisation ex- 
periments in crucibles over a wider range of tem- 
perature to determine the density of tho vitreous 
carbon. At a temperature of G. a product of 
sp. gr. 1*8 was reached. 

Winter and Baker* obtained a carbon of sp. gr. 
1<6 by heating for 4 hours at 900° C. After heat- 
ing for 40 hours the specific gravity rose to 1’84. 
torstert found that sugar charcoal prepared at 

CL contained 95% of carbon and 1*1 % 

of hydrogen. 

Moissan used lampblack as a standard of com- 
parison in his study of amorphous carbon. Ho 
stat^ that the lampblack was purified by succe.^isive 
wasMngs with benzene, alcohm and ether. This 
IS absoiUtely necessary, and the quantity of hydro- 
^tb removed was considerable. After the 

einer washing, the air-dried powder is placed in an 
nnf*^ temperature slowly raised to 150° C. 

^'ppWack floats on allyl iodide of 1*87 density 
ana sinks in propyl iodide of 1*78 density. Lamp- 
ton P*'epared is far from being pure. It holds 
^ small quantities of hyarocarbons and 
which it cannot be freed. It contains 
alsoalittao nitrogen. 

^is variety of carbon, it is first 
vacuo, at the softening point of glass, in 
to cause it to imlymerise and to be liandled 

AT, 


more easily. Some water and traces of hydrocarbons 
are set free. The black powder then gives the 
rollowing figures: — 


These were two different samples. 


Ash 

Carbon 

Hydrogen 


No. 1. 
% 
0*22 
93-21 
1*04 


No. 2. 
% 

0*34 

92*86 

1*20 


If the hydrogen be expressed as water, it is 
1 ?^.” figures add up to more than 

too, which shows that a sm.ill amount of hvdrogen 
less than 1%, is still there in the form of hydro- 
carbon ; the remainder comes from the water whose 
I complete removal from lampblack is not possible.” 

For our present purpose the significance of the 
. foregoing analytical results, taken in connexion 
1 with the physical properties of carbon produced 
{ from sul^tances of known composition, is that its 
; vitreous character becomes more marked as the state 
\ of elementary purity is approached by the driving 
off of hydrogen or hydrocarbons. Though the 
; bubble sponge structure must be regarded as a 
; survival of the fusible state and the evolution of 
i gases, the fact remains that long after this stage 
; of carbonisation has been passed the material re- 
^ tains its glass-like character and even the thinnest 
' bubble walls are still vitreous. The micro-structure 
of lampblack films deposited on a glass surface has 
; been dealt with in another connexion. (” Aggre- 
: gation and Flow of Solids,” page 64, Fig. 35, 
Plate XI.) 

The hardness of vitreous enrhon. 

The conversion of the so-called amorphous forms 
of carbon into graphite by their exposure to high 
temperatures is well recognised not only among 
scientific workers but in industry. T\*hether this 
operation can be simply explained as the natural 
pa-ssage of the vitreous to the crystalline state, 
which occurs in a great variety of substances at a 
temperature much short of the liquefying point is, 
I tnink, still unproved. Experience in matters 
physical shows the need for caution in accepting 
what appears to be the most simple explanation cw 
any phenomenon; and in this particular case tho 
suggestion of Sir William Bragg that hydrogen may 
possibly take part in the building up of graphite 
supplies a definite rea.son for suspension of judg- 
ment. I can only refer very brietiy to the sig- 
nificance of the suggestion that, in addition to the 
crystalline forms of carbon, diamond and graphite, 
there is a third form which is vitreous and of lower 
density than either of these. 

If it is ultimately confirmed that vitreous carbon 
has a density of l'8-3 as compared with 3'55 in 
: diamond and 2'5o in graphite, interesting questions 
! arise in regard to the atomic packing in the vitreous 
: state which may have an important bearing on the 
» wliole theory of the rigidity of solids. 

The relatively close packing of the atoms in dia- 
i inond seems to fall naturally in line with the extreme 
: hardness and rigidity of carbon in that form. The 
sectile quality of graphite, which causes it to flow 
i like a liquid under moderate differential pressures 
and to act therefore as one of the most trustworthy of 
; lubricants for moving surfaces under high pressure, 
i is associated by Sir William Bragg with the alter- 
' nation of closely packed layers in diamond forma- 
^ tion with layers of wider spacing in which there is 
i room for a laver of hydrogen atoms. The graphite 
; which flows under differential procure is composed 
of uUramicroscopic plates of diamond hardne.ss 
i which slip over each other with the freedom of a 
, liquid. The question now arises, by what 
j arrangement can we account for the extreme hard- 
i ness and rigidity of vitreous carbon in which the 
1 packing is on the average more open than it is m 
j graphite? 
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Two points emerge very dearly from the con- 
sideration of the physical properties of the three 
forms of carbon. These are that the ultimate atoms 
of carbon in the solid state must in themselres 
possess great rigidity and hardness, and that the 
cohesiTe force within the molecule under the in- 
fluence of which these atoms are built up in the 
rigidity of the vitreous state, must be used with a 
much higher efficiency ^an in ibe case of graphite. 

The micro-structure of coke and charcoal. 

The method of section cutting of coal developed 
by Mr. Lomax has placed in the hands of palseo 
botanists the means whereby the microseopica! study 
of the constituents of coal as they occur in sifu in 
the bands of which coal seams are built up, can be 
pursued on the well-established lines familiar to 
botanists and biologists : that is by the examination 
of extremely thin, transparent sections. From the 
microacopist’s point of view, this roethc^ has many 
advantages. Not the least of these is that the 
examination can be made by light transmitted from 
below the stage of the microscope which passes 
through the section directly into the object glass. 
This means that light of any desired intensity can 
be used under the most critical conditions, and 
further that lenses of the highest resolving power 
can be employed, as there is no limit to the nearness 
of approach of the lens to the object. With lenses 
high resolving power the picture as received at 
the eyepiece is a presentation of the object strictly 
in two dimensions. When lenses of longer focus 
and lower resolving power are used, however, the 
third dimension comes into the picture to a limited 
extent, and some idea may m gathered of the i 
structure of the object as a solid. 

For the study of the micro-structure of coke and 
other carbonaceous residues this method of section 
cutting is only available to a very limited extent. 
Carbon in this form is black by reflected light, but 
in very thin layers or films is brown by transmitted 
light. In the sponge-Uke form in which it occurs 
in coke it is glass-like and brittle, and is a |eculiarly 
difficult material to prepare in the form of sections 
thin enough to be of any value for microscopical 
examination by transmitt^ light. 

In a most interesting paper by W. Thorner in 
1886 on the “ Study of coal, coke, and charcoal,*** 
he describes bow he succeeded in obtaining by grind- 
ing, thin eectioDs of specimens of coke obtained 
from a number of different sources, and photo- 
micrc^raphs of these at a magnification of 50 
diameters are given in the original paper. Two 
of these are reproduced. Fig. 1 being gas-retort 
coke and Fig. 2 pressed coke. These serve to 
show the inadequacy of this method for the study of 
the minute structure of coke. They are not even 
complete pictures in two dimensions, but are simply 
black and white silhouettes produced by light pass- 
ing through holes in an opaque screen, which to all 
appearance is absolutely structureless. That 
Thorner did not recognise the limitations of this 
method of examination is quite clear, for be says : — 
** Coke made in gas retorts is the most unlike char- 
coal. It presents in various degrees massive pore 
walls with large cells which might almost be c^led 
caves. The c(^e substance is melted down until it 
has become an extremely close impermeable glassy 
mass.** 

My earlier work on the micro-structure of solids 
has shown the importance of bringing into view all 
three dimensions of the structure under investiga- 
tion; for, however minute the elements of structure 
may be, they are solids of definite form which must 
be seen in relief if their nature and origin are to be 
properly understood. From the microsoopist's 
point of view this means that lenses of great depth 


• SUU sad BlNa» 188S, ITo. i. 


of focus must be used even though this necess i 
involves a serious sacrifice of resolving ^ • 
Visually the heights and depths of a structurS^^^ 
be followed with the microscope by focussing Qn 
down even with lenses of fairly high resolving tS 
but when photomicrographs are desired, only 
of long focus and lower resolving power can ¥ 
used. With this object planar lenses of 4*o ^ 

7*6 cm. focus were us^, and satisfactory 
graphs were obtained at magnifications from*?^ 
12 diameters, the surface of the object being 
minated by a beam at an angle of about 450^ n?' 
more intimate structure was directly exainiiwS^ 
using a 16-mm. apochromat of N.A. 0 3, the surf^ 
being oreferably illuminated by reflected light 
a nortn sky slightly condensed on the object bv 
double convex lens. ^ ^ 


Carbon in the form of coke is a very dilEculf 
material to examine microscopically. As wo har^ 
seen, it is a black glass, almost opaque and entire!? 
without metallic reflection. From its glaa-Iit' 
surfaces light under ordinal^ conditions is reflected 
without scattering. With lenses of low resolrin? 
power the reflections from the surfaces of the more 
minute bubbles or cells give the effect of scattering 
On examination with the 16-mm. lens it isseenthai 
the surface of the minute bubbles or cells gives tlie 
effect of scattering, but on examination with the 
4-mm. lens it is seen that the surface of the minute 
bubbles is still glass-like. 

As grinding and polishing lead to surface flow 
thefio operations, if resorted to. must be applied to 
coke with great caution, as tney may obscure or 
even completely destroy the real structure. For 
this reason freshly broken surfaces are mnehtobo 
preferred if these can be obtained reasonably flat. 
Broken edges often show details of structure whicli 
would have been missed on an unbroken surfacs. 

The general method of examination waa as 
follows : — 


(1) The selected specimens were photographed at 
their natural size. 

(2) They were then carefully examined in a good 
lignt with a hand lens and the portion best suited 
for microscopical examination was broken off and 
trimmed for mounting. In every case a specimen 
having an untouched broken surface and edges vas 
prepared ; but in some cases additional specimens 
wore prepared by filing and grinding on. fine emery, 
great care being taken to remove the resulting dnfi 
from the structure. All specimens were examined 
in this way, so that the structure was traced oon- 
tinuously from natural size down to thejim^w 
resolution by lenses of N.A. 0'3 and 

limits are in the region of the one-tliousandtn an 
the forty-thousandth of a millimetre respectively- 

(3) While photographs are of great -i 

cannot take the place of patient and - 

study at the microscope with graduallv increa b 
magnification and resolution, and with vary h 
illumination. . . . 

(4) The specimens were photographed at mag 

cations of from 5 to 12 diameters, using P 
lenses of 4'5 and 7*6 cm. focus. x-iiariear 

In each case the lens was stopped down 
picture with the necessary depth ot locu 
obtained. nhtbe 

(5) Many attempts were made to 

specimens using the 16-mm. and focua 

with the vertical illuminator, but the ra jf 

of even the 16-mm. is so small and the 
satisfactorily illuminating a resohj 

like coke is so great that no disposal.. I 

could be obtained in the time at my y 
hope, however, to have greater succes 
permits. , , „ .i-ucla"' 

These observations show that the cow,^^ . — 
however minute, is due to 
bubbles from the fused or 
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I stance Probably the first step in this operation 
"its in' the formation of a foam in which each 
Hi1a is a self-contained cell, but by the mutual 
fnration of these bubble cells at their points of 
t^t a sponge is produced through which the 

«»ruitimatelly escape to the outside of the mass. 

snecial diaracteristic of fused coal substance 
ichJeads continuous development of this 

ncture is that its decomposition with the evolu- 
n of sas continues as the temperature is raised, 
la which begins to come off at about 400° C. is 

II being evolved at 1000° or even higher ; and the 
Ills ot the bubbles which are generated at lower 
moeraturea continue to give off gas and to 
nerate more and more minute bubbles as the 

Bibles, however, can only be blown so long as 
e mass is sufficiently plastic. This places definite 
nits of time and temperature on the development 
this structure, which ceases when decomposition 
s reached the stage at which rigidity of the cell 
ills has set in. Though gas may continue to be 
olved after this stage is reached, it can only 
cape from the surfaces which have already been 
iveloped and through the more intimate molecular 
ructure of the vitreous substance. 

The complex character of the decomposition of the 
sible constituents of cord during carbonisation 
ahes it difficult to ascertain the limits of time and 
mperature at which rigidity sets in, especially as 
leso vary considerably with different types of coal. 

'e can, however, say with confidence that the 
.rbon of which all forms of coke and charcoal are I 
lilt up, is a fairly homogeneous, vitreous solid in 
hich the vitreous properties become more and more 
arked as the state of elemental purity is 
iproached and further, that the bubble structure 
bich is developed during the fluid or plaatice stage 
carbonisation through the evolution of hydro- 
irbon gases, is finally stereotyped in this rigid | 
treous material. i 


The experiments on the carbonisation of sugar, 
hich have already been referred to, throw a usefut 
;ht on the subject, for in this case these limits 
ave actually been defined. Rigidity sets in at 350° 
and at 400° C. frothing and babble-blowing have 
'ssed. No change in the minute structure occurs 
hen the temperature is raised to 800° C. or higher. 
1 the experiments with single minute crystals the 
ement of time was almost eliminated, for the 
ystals only weighed a few milligrammes. 'When 
le scale of the operation was raised in the assay 
pparatas by about 1000 times, the element of time 
Jviously played a considerable part. The assay 
abe which under normal conditions is sufficiently 
irge for the carbonisation of 20 g. of ooal, was 
impletely filled by the frothing of the viscous 
latenal from 2'3 g. of sugar and the ultimate resi- 
ue consisted of thin films of vitreous carbon. 

Even in the small assay tube it is evident that the 
enetration of heat through the frothing msterial 
as comparatively slow and that it did not all reach 
as tigid state of carbonisation at the same time, 
ne tune element therefore entered much more 
rgely into the operation than it did in the case 
tne single crystal experiments, 
n carbonisation of coal on an industrial scale, 
Imo 1 .and gas retorts, the influence of the 
arcfifii recognised and has been 

loriA 1 ,^ studied by many observers. I venture to 
las the definite asscxiiation which 

usinn ^?®®'l between what occurs during the 

iltimi+J"i frothing stage in cartonisation and the 
lew sta,.*® of the coke, may prove to be a 

« .point in these in4niries 
ccurs i>“i'i>i®® only 

atervenSn^ IS free to expand without the 

aibbles bur"t surfaces against which the 

St and the gas they contain can escape. 


’"’as demonstrated by R. Lessing in 1912,* in 
the laboratory assay apparatus which he bad 
devised. In this apparatus ground coal was car- 
bonised in an externally-heated silica tube placed 
vertically, the excessive foaming of fusible coals 
being completely controlled by allowing a loosely 
htting plunger to press lightly on the surface of the 
molten coal. This caused the bubbles to burst while 
the resulting gas escaped by the narrow annular 
passage between the plunger and the inner walls 
of the tube. Lessing's method indludes the measure- 
ment or the volume of the resulting coke as com- 
pared with the original volume of the ground coal. 
Though this information is of value in the labora- 
tory study of carbonisation, it is not directly 
applicable to works practice. The pioneering work 
of Lessing is of the greatest importance in con- 
nexion with this fundamental feature of carbonisa- 
tion, which goes far to explain the mechanism of the 
production of dense coke in modem coke oven 
practice, where the finely-divided coal is tightly 
packed in the ovens by the application of pressure. 

In modem coke-oven practice the advantages of 
fine crushing and blending of the various bands of 
one seam or of several distinct seams are only 
partially recognised as the means by which homo- 
geneity in composition and uniformity of any 
desir^ texture in the coke can be secured with 
certainty. It is hoped that the detailed study of 
the subject which has been involved in the re- 
searches of the Fuel Research Board on car^nisa- 
tion will throw useful light on the structure of coke 
and on the methods by which this may be modified 
at will, so as to adapt this fuel more perfectly to the 
metallurgical and other purposes for which it is 
produced. 

Some two years ago we diacovered that the exces- 
sive foaming of the more fusible coals could be 
completely arrested by a totally different method 
from that of outside restraint which results from 
confining the coal in a restricted spaco during 
caxbonisation. l%is method we have generally 
referred to as blending. It consists in the intimate 
mixing of fusible with an infusible or less fusible 
coal. The proportions in which the selected coais 
should be mixed can be quickly determined by a 
few preliminary trials in the laboratory assay 
apparatus. 'VNTien the proper mixture has been 
arrived at, little or no foaming occurs during car- 
bonisation, and the resulting coke occupies a 
smaller volume than the original coal. This has 
already been described and is illustrated in detail 
in Figs. 16 and 17. 

By ensuring the shrinkage of the coke one of the 
most serious of the difficulties in the carbonisation 
of fusible coals is removed. For the past two years 
this method has been in regular use at H.M. Fuel 
Research Station for the adjustment of fusibility 
so as to ensure that the coke will contract and 
occupy a smaller volume than the original coal. The 
idea has b^n taken up by other workers and is 
being practically applied in various directions. 

As a variation on the method referred to, pulver- 
ised coko or breeze has been successfully used as the 
infusible material in blends or mixtures. The most 
obvious disadvantage in tho use of coke for this 
purpose 13 that, while it contributes no gas and no 
oil to the output of the operation, it occupies 
space in the carbonising apparatus, and involves 
costs for handling and fuel which could be more 
profitably expended on tho carbonisation of coal of 
low fusibility and high volatile content. 

Mr. E. V. Evans has, however, shown that an 
admirable smokeless domestic fuel can be produced 
bv carbonisation of a blend of gas-retort breeze 
with a fusible coal (c/. J., 1922, 2 (^t). It is a 
remarkably homogeneous material in which the 

• " A labwatory method for comparing the coldng propertlea ol 
coal." Inst, of Qas Etigineers, June 13, 1912. 
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bubble sponge structure is uniformly dcTcloped, 
and on just the right scale for a fuel which is to 
be used for domestic purposes. 

My own interest in the micro-structure of coke 
was greatly stimulated by the remarkable work of 
Messrs. E. R. Sutcliffe and E. C. Evans* on the 
briquetting of pulverised coal as a preliminary to 
carbonisation. This at once appealed to me as the 
logio&l sequence of the work on the blending of 
crushed to a moderate degree of fineness. It has 
been proved by these pioneers that the control^ of 
bubbling and frothing by grinding and blending 
which made it possible to develop the reactive 
surface within the mass without too great a sacn- 
fice of density and robustness could be almost 
indefinitely extended by the briquetting of finely 
ground coal by pressure as a preliminary to car- 
bonisation. It has therefore been a work of great 
interest to trace the absolute continuity of the 
babble sponge structure from its most obvious 
appearance in the carbonisation of a highly fusime 
coal through all its intermediate stages to tho 
remarkable absorbent carbon which was produced 
by Sutcliffe and Evans to replace the mmt 
absorbent forms of wood and nut charcoal for the 
<^as masks supplied to our soldiers at the front. 

** It is stated that this material has at least three 
times the gas-absorbing capacity of the best w<^ 
charcoal. My belief is that the absorbing capacity 
is mainly if not entirely a question of surface, 
and that the conversion of vitreous carbon into 
thin films by the blowing of bubbles is the most 
effective known means for the development of 
enormous internal surfaces. 

The continuity of the bubble sponge structure can 
be followed so far in the photomicrographs, Figs. 

3 to 8, and in the enlargement of Fig. 6 on Fig 9. 
By direct observation with lenses of higher resolving 
power it has been followed down to a minuten^s 
which is expressed in ten thousandths of a roilli* 

uHs evident that Thorner’s conclusion cannot 1^ 
supported that the relatively large pores or cells 
which were disclosed by his method of examination 
were bounded by walls consisting of “ an extremely 
close, impermeable, glassy mass.” We have seen 
on the contrary that this glassy mass is posws^ 
of a sponge cell structure which under suitable 
conditions may have a minute porosity which is 
not only comparable with that of wood charcoal, 
but may far exceed it. j u 

The structure of coke has been considered oy 
metallurgists from three points of view. These are, 
porosity, density, and reactivity. Reactivity 
appears to be generally regarded as depending on 
chemical rather than structural changes in the 
carbon. Porosity and density are treated as purely 
reciprocal, the ratio of the relative volumes occu- 
pied by the actual coke substance and by ** pores 
in any given specimen being calculated from the 
apparent and real specific gravities. It is obvious 
that this method of estimating porosity gives no 
indication whatever of the relative area of the 
internal surfaces which havo been tnefeby 
developed for this involves a knowledge of 
The slse of the pores. (2) Their number and dis- 
tribution in the mass, (3) The thickness of their 
dividing walls. _ , . , • 

Consider the case of a coke in which the ratio is 
as I'l the specific gravity of the carbon substance 
being ’l'9 and of tho coke 0 9. One cubic inch of 
coke will contain half a cubic inch of carbon sub- 
stance and half a cubic inch of air space. Assume 
that the whole of the carbon ia concentre^ in the 
lower hftlf of the cubic inch, and thet this can ho 
sliced horixontally into sections 1/1000 of an inch 
in thickness, and that tho 600 slices so obtainw 

• j., I»a2, 19«— 20« I. 




ar© extended upwards at intervals of l/iooo 
inch, so that they occupy the whole of the 
inch. "We should then have a block of coke t’ 
specific gravity of which would still be 0 9, ?• 

reactive surface would be about 1004 square ind,'* 
ns compared with a reactive surface of i 
inches in the solid block of carbon substance l! 
is obvious that by making the slices of carbon 
stances and the spaces between them l/100o[,t 
inch in thickness and width, the specific cravit! 
of the block would still be 0'9, but its reactive n,,’ 
face would now be 204 square inches instead tf 
1004. By reducing the spaces between the slin 
of 1/1000 of an inch to one half the thickness, 
specific gravity of the block would be raised tj i j 
and the reactive surface to 2667 square inches. 

So far therefore as reactive surface is concerned 
the ideal condition would be the subdivision of ft. 
whole of the carbon mass into films of minimiiii 
thickness separated by spaces of equal width. Iti, 
ideal can most nearly be approached by the buk 
bling method, pulverising and pre-briquetting snii- 
able blends of coal so that the sponge cells are smi 
and their walls as thin as possible. The apparent 
density of coke obtained in this way may reaol 
1'33 sp. gr . ; the air space must therefore be of tit 
order of on© fourth of the volume. 

Let us turn now to the other aspect of porosity, 
its influence on the accessibility of tho reactive sur- 
faces within the mass to oxidising gases. The users 
of metallurgical coke have in the past attacked 
great importance to this function of porosity, in 
the belief that full advantage of the reactivity of 
the internal surfaces can only bo secured bv free 
access of the oxidising gases and the equall.v free 
removal of the products of oxidation. If it be 
assumed that Fig. 4 may bo taken as a metil- 
lurgical coke which meets this condition, it is 
of interest to determine the size of the latjer 
bubble units. These range from 3 to 4 mm. dom 
to about 0 o mm. in diameter. We may take k 
therefore that free circulation of gases will miiulr 
occur through the larger of these, as they bare 
probably been opened up and kept open by the 
rapid discharge through them of the carbonisation 
gases. TTiey have formed ducts through which Le 
gases from the areas of the more minute bubnlB 
have escaped. , 

In the much denser pre-briqiiettcil coke, lig - 
tho larger porea range from 0’5 mm. de*'’,;, 
D1 mm., and it is evident that 
these have been the main ducts for the eKsp 
of gases, but the fact that the combustion of 
briquettes proceeds definitely from the 
faces inwards shows that the tnternal cir 
of the oxidising gases is much more test'''''* “ 
in the case of metallurgical coke f 

Evans believe that the reactive surface of tM 
briquette is so immensely Kteatcr than m 
metallurgical coke that the increii.scd rate o 
bustion more than compensates 
circulation throughout the mass. This q 
the relation of “accessibility’; of f.'t 
of combustion is now being , “at'H.H 

E. C. Evans and Br. Wheeler, and also at u 

Fuel Research Station. 

De!cription$ of 

Figs, 1 and 2.— Coke structure. »et( 

micrographs at a magnification or x. , 

publi^ed by Dr. Thorner in “Stahl una 
in 1880. 

Fig. 1. — Gas retort ooke. 

Fig. 2. — Metallurgical coke. , griDdinS 

Sections of coke were ™ „iued 1# 

and were photographed by tn 
As the thickness of t**^,*®®*^ ‘L/i canno* 
which can be prepared ’ tMUsP""’ 

so far reduced that they become 
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Coke Btruoture 

Be^y in 1922 ' 


pictures are simply silhouettes 
be by the passage of light through holes 

ifoduceu There is not even any 

“i^ntv tSit the holes really represent the size 
prtain y pores or elements of structure, for 

r sbsp® ^ material as vitreous carbon in the 
d “if thin films the grinding of the section might 
S to the destruction of the more minute 

Photomicrographs 
These were obtained by the 
nf a planar lens of 3 inch focus stopped down 
depth of focus. The illumination was by 
Jifctei hefib nb ““ about 45°. The 

““■Lation was from 5 to 10 diameters. 

3 is ^as coke from horizontal retorts using 

idlest furnace coke from recovery ovens, 
■erapare with that shown in Figs. 1 and 2. 

Fie 5 is a cross section of laboratory assay coke 
r„m Mitchell Main, a fairly fusible coal. Con- 
iderable frothing has occurred during carbonisa- 
tion Compare with Fig. 16o. 

' 6 is gas coke from vcrDcal retorts using 


Fig. o - 

Irley, a fairly fuaible coal. 

mlargement of this, Fig. ^ . 

Fitr 7 is a cross section of laboratory assay ooke 
from i)alton Main. Compare with Figs. 15 a and b. 

Fig 8 is the ooke resulting from the carbonisa- 
tion of a briquette made by the compression of 
Bulverised coal. The structure is only imperfectly 
resolved by the planar lens. Compare Fig. 10. 

Fig, 9. — Enlargement of Fig 6. Coke from 
irley goal carbonised in vertical retorts with 
^teaming. The continuity of the bubble sponge 
itructure can be followed on this photograph from 
cells of 1 mm. down to 0*05 mm. diameter. The 
pore minute cells in the walls of the larger bubbles 
khich appear only as small diffraction discs, when 
Visually resolved by the 16 mm. apochromat show 
Ihe continuity of this structure down to a minute- 
bess of 0 001 mm. 

\ Figs. 10 — 14. — Coke structure. Photomicro- 
braphs by G. Beilby in 19M, prepared under the 
wnditions described for Figs. 3 — 8. 

^ Fig. 10 is coke resulting from the carbonisation 
k)f the briquetted blend of Mitchell Main and Ellis- 
[town Main at a higher temperature than that 
ieiuployed in Fig. 8. 

Fig. 11 is vitreous carbon prepared from sugar, 
inscribed on page 342 t. Though large bubbles, 
both burst and unburst, are seen, the more minute 
Btructure seen in coke is absent. 

Fig. 12 is the broken surface of a briquette made 
pulverised coal (about 60 mesh) heated to 
B80° C. and compressed at 2 tons per sq. in. 

Fig 13 and 14 show oak charcoal across and along 
the grain of the wood. The structure is practically 
a reproduction of the natural cell structure of the 
.. There is little or no evidence of fusion and 
bubbling. 

Fig. 15. — Coke produced in the laboratory assay 
apparatus. Natural siee. 

®'~;I^alton Main, a typical coal which pro- 
^ satisfactory coke for use as smokeless fuel 
Compare with Fig. 7. 

Mitchell Main, a fusible coal whi<m froths 
y^®^^5«ation. Compare with Fig. 5. 

1 ! assay coke showing the 

. rrv ®*®**ding coals of widely differing fusibility. 

Main rcsidue from Ellistown 

B ^5 practically a non-coherent powder. 

r 1 Mitchell Main is an open sponge. 

of «% o? EllUtoti. 
“"i dens. Mitchell Main is relatively hard 

the ^ much smaller volume than 

assay coke from blends of 
^ A and a aS ^^istown Main coal. 

e the cokes as seen in elevation and 


Compare with the 


plan of the blend, Mitchell Main 80%, Ellistown 
Main 20%. 

c and D are the cokes as seen in elevation and 
plan of the blend, Mitchell Main 60%, Ellistown 
Main. 40%. 

The greater shrinkage of the 60-40 blend is very 
obvious. 
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EFFICIENCY IN CENTRIFUGAL DRAINING. 

BY THO)£AS J. DBAEELEY AND LESLIE H. WILLIAK8. 

In a former communication, it has been shown 
by Drakeley and Martin (J., 1921, 308 — 310 t) that 
the reduction of the speed at which the basket of 
a centrifuge was revolved from 1198 to 697 revolu- 
tions per minute failed materially to affect the 
separation of liquor from the crystals. An investi- 
gation has therefore been made to determine how 
the speed of revolution is related to the efficiency 
of the centrifuge. The efficiency of the centrifuge 
has been defined (toe, eit., 309 t) as the percentage 
of the total mother liquor which has been extracted 
from the charge of crystals at any particular 
moment of the run. 

At the higher speeds, no further separation of 
mother liquor occurred after the crystals had been 
spinning for fifteen minutes, but a small loss of 
moisture was noted with longer spins although no 
liquor separated from the crystals. No doubt the 
loss was due to the drying effect of the air blowing 
through the charge after the liquor had been 
extracted. Whilst the latter drying effect may 
assume great importance in works practice, it was 
decided to eliminate this somewhat doubtful factor 
and run the centrifuge in all experiments for 
fiheen minutes, so that comparable results might 
be obtained for the extraction of mother liquor 
from the crystals. 

Hence in the following experiments arrange- 
ments were made to obtain widely different speeds, 
and in each case the centrifuge was run for a 
period of fifteen miniitee. At the end of that 
period, the efficiency of the separation effected in 
the time was determined by the method described 
in the previous paper. Each result given in 
Table I. is the average of six individual experi- 
ments. 

Table I. 

Spratt’s centrifuge (Manlove, AlUott and Co., 
Ltd.). Diameter of basket, 14 inches. Time for 
attaining stated speed, 15 seconds. Time of spin, 
15 minutes. 


The results plotted in Figure 1 show that the 
speed may be reduced to a remarkable extent 
before the efficiency of the separation effected in 
fifteen minutes is seriously diminished. Indeed it 
will be observed that at a speed of 476 revolutions 
per minute, that is, considerably less than half the 
maximum speed, the efficiency is only 2*9% lower 

than the maximum. a j j av 4 . xu- 

Whilst it may justly be contended that this 2 9% 
drop in efficiency may, in ^ a particular ^ense, 
represent an inadmissible addition to the moisture 
content of the crvstals, it. nevertheless, shows that 
hiirh soeed is not the solo factor in centrifuge 


Maximum speed 

ciency 

r.p.m. 


100 

10-8 

124 

27-6 

197 

52-5 

SSO 

64-8 

36S 

666 

*7ft 

TO-6 

602 

70-9 

697 

71-4 

868 

72-6 

119S 

73-5 
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practice.. Indeed the present-day . tendency to 
adrcrtise centrifuges which work at enormous 
speeds seems to be emphasising a doubtful 


advantage. 
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Fig. 1. 

Bryson (J. Ind. Eng. Chem., 1921, 13, 993) 
suggests that possibly the question of the arrange- 
ment of the particles under the centrifugal force 
may influence the efficiency of the separation. 
When particles collect under the comparatiTely low 
force of gravity they assume a cubical piling 
arrangement. In this state, the maximum vc^ume 
of interstices between the particles is afforded for 
the passage of the mother liquor. Even wiUi low 
speeds and therefore small centrifugal force, the 
crystals may arrange themselves in cubical piling. 
However, when the speed of the basket is very 
great, the high centrifugal force is stated to cause 
the particles to assume the most stable arrange- 
ment, that is, hexagonal piling. But with hex- 
agonal piling the volume of the voids is reduced 
to the utmost, and thus the exit area for the 
mother liquor is a minimum. 

It was thought possible that the change from 
cubical to hexagonal piling might be sufficiently 
marked to give a sharply defined change in the 
type of the extraction or efficiency curve. 

The apparent efficiency, that is, the percentage 
of the total mother liquor which has flowed from 
the drain of the centrifuge at any particular 
moment, was determined at various speeds and 
times to test this suggestion. The values are given 
in Table II., and the efficiency is plotted against 
the time in Fig. 2. 

Table II. 

Spratt’s centrifuge. Diameter of basket, 14 
inches. Time for attaining stated speed, 15 seconds. 
Size of crystals, 0 — I inch. 

Apparent efjieieney (per cent.). 
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An examination of the curves in Fig. 2 l 
that there ia no marked change in the char 
of the extraction, and consequently no eviden ^ 
a change from cubical to hexagonal piling 
It should bo observed, however, that befor 
above experiments were made the crystals [I 
basket were allowed to drain free from 
liquor, so that comparable results oould be obt?!7 
■\^en the crystals have thus drained, the fluij?’ 
of the resulting charge is far less than if they ^ 

f daced in the basket with a greater quantity^!! 
iquor. This decrease in fluidity would naturaiL 
hinder any possible change in the arrangemenu 
the particles from a cubical to hexagonal Liii^ 
system, and hence this may account for the absea 
of the anticipated indication in Fig. 2. ^ 

Elxperimenta were therefore made in which tli 
charge waa introduced into the basket with 1 
sufficient excess of mother liquor to give mor! 
fluidity. It was found impossible to obtain resukg 
which could be treated mathematically, but it 
appeared that, as a general rule, the best treit- 
ment is to remove the major part of the mother 
liquor at a low speed and then, after the fluidity 
of the charge is thereby rendered negligible 
run the basket at a higher speed to remore th 
remaining liquor (c/. Bryson, foe. cit.). 

The reason no results can be given, but onlytb 
general conclusion from the experiments, is due to 
the fact that, for no apparent reason, the charge 
sometimes formed an almost impervious cake on 

60 I — — ; 1 1 - I r I T 'I 



Time (mlM.). 
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the sides of the basket which 

tion of the liquor. At other times, , 

speed and the same crystals, 

same conditions, the awv© peculiarity » 

For works practice, especially with “'**^'1 
it would appear to bo advisable to j.jtii 

fuging with the lower speed, so that t 
piling is probably largely cubical and tii 

r_ j ] cv: 


IS reduced to maintain that £ 

Then a higher speed may be used to cc P jj, 
removal of the liquor, but even in th O 
high speed should actually be the 1° 
capable of producing the required res 

ITie author’s thanks are due to Mr. ■ ||,j 

Faul for his assistance in connexion wiia 
necessary for driving the centrifuge. 

The Chemical Department, 

Northern Polytechnic Institute, 
London, N. 7. 
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he EXTRAOTION^OF^G^TCINA (BERYLLIA) 

r HT7BE31T THOMAS 8TANUET BBITTON, M.gc., A.I.O. 

Beryl, including the gem forms emerald and aqua^ 
arine, is the chief source of elucinnm salts. Its 
mposition corresponds with the formula 

3G10.Al,0..6Si0, 

id therefore contains about of glucina. It 

coloured in differing shades by traces of ferric 
;ide. Glucinum also occurs in the less common 
inerals, such as chrysoberyl, eucl^, phenacite, 
aoophane, gadolinite, etc. Beryl is by no means 
sch a rare mineral as is generally believed. It is 
and in America, Switzerland, Norway, Scotland, 
eland, Madagascar, and other countries — much of 
le supply being of no use to the jeweller. Up to 
le present, very litife technical nse has been made 
these supplies, although alight use has been made 
glncinum nitrate in the incandescence mantle 
dnstry. 

Metallic glucinum has many unique and useful 
■operties. Its sp^ific gravity (I'd) is much lower 
lan that of aluminium (2*6). Besides having an 
iceptionally high melting Mint 1278° C., it can be 
loyed with many metab, for example, with 
amininm, copper, silver, and iron (vide Lebeau, 
imptes rend., 1897, 125, 1172: Osterheld, Z. anorg. 
lem., 1916, 97, 1). 

The isolation of glucina from beryl involves the 
onblesoma separation of the two remarkably 
milar oxides, glucina and alumina. The difficulty 
this separation may bo inferred from the num^r 
id variety of methods which have been put for- 
«rd. Many of them have been investigated by the 
ith'or (vide Analyst, 1921, 46. 359 — 366, 437 — 44,5: 
22, 47, 50 — 60), Only four were found under 
rtain conditions to be quantitative, and of these, 
is doubtful if any one could be worked commerc* 
lly. It was decid^, therefore, to try to develop 
method of separation which could be employed on 
large scale. These efforts have not been com- 
etely successful. It has been found, however, that 
'er 90 ,4 of the alumina from beayl can be separated 
fm the_ glucina quite easily. 

Beryl is not attacked by acids, except perhaps 
ten finely divided by hydrofluoric acid. In order 
effect Its decomposition, it must first be ground 
consistency of a flour and then fused with a 
Uable flux. Grinding can be carried out satis- 
otorijy in an agate mortar. For this purpose. 

"^T* ?“*■’ ^ employed a gold- 

lartz mill. Lebeau (Comptes rend., 1895, 121, 641) 
und that fusion of pulverised beryl alone in an 
firuace caused the volatiHnation of some of 
’^hich the residue was easily attacked 
he fUli Bnlphuric and hydrofluoric acids. 

various 

lch«„K 1 ™' caustic soda and caustic potash 

ad ^'E^umc acid at 100°— 200° C. in a 

141 M Liebig’s Annalen, 1859, IW. 

dinm ' “P™™'uua fluondo, potassium fluoride, 
dde ( W I ”*^7 , **®^*'®™ oarbonato, caldum 
Ces is must convenient of these 

b Fusion with potaah 

tegested b *“ * silver crucible, as was 

K «•« » taken to eiploy as 
the fusion can ilso 
^ * nickel crucible. When 

ptess of iJ?***’*™ finely ground beryl and an 
flam??**™'” todroxido is heated over a 
flame fusion takes place readily. Generally. 


i?4r?iJd out ^ ^ v"b “ the 

tha??t^;,.?d^- * * ® temperature, such as 

^rill the crucible 

toiind in j “ickel being 

n^^?l “tees ie ground, 

piMed in a beaker and covered with water The 

hM glucinum and potassium wMdi 

naa been rormed, is then decomposed with a sliaht 
®™®®.”trated sulphuric acid. The prwim- 
tat^ sihcic acid is rendered amorphous by carcfuHv 

diluted and filtered. iTie mother-liquor now con- 
taina the glucinum, aluminium and toaces of iron? 

passing on to the isolation of the glucina 
from the mother.hquor^ brief reference shmiJd be 
?bi b *b of isolating gincina from beryl 

which has been worked out recently by CopaiLi 
i '**’ SIO)* I" ‘bis methoTth^ 
precipitation of sihea is eliminated. If one part of 
finely pnlverised beryl is heated at 850° C. with two 
parts of sodium sflicoflnoride, the following re- 
actions are stated to take place, due to the dissocia- 
tion of the silicoflooride at 750° O. The glucina is 
converted into a double fluoride, thus : 

2GIO-t- SiF, = BiO, + 2GIF, , 

2NaF + GIF.=Na,GIF,. 

and similarly mth the alumina to form artificial 
cryolite^ Na.AlF,. Treating the pulverised fritted 
mass with boiling water will dissolve the sodium 
glueinnm fluoride, which is soluble at 100° 0 to the 
extent of 28 grams per litre, whereas the double 
aluminium fluoride is only very slightly soluble. 
Ihe aqueous extract contains about 1% of sHica and 
The addition of hoiling soditun 
hydrOTide solution to the extract decomposes the 
double glucinum fluoride, glucinum hydroxide being 
precipitated. Copeux claims that this method is 
capable of securing 90% of the glucina present. 

Ab previously stated, fusion with potash can bo 
carried out at a coDvenientSy low temperature, and 
furthermore the removal of the silica presents very 
little difficulty. Besides the sulphates of glucinum, 
aluminium, and of po^ible traces of iron, the 
mother liquor also contains potassium sulphate and 
sulphuric acid. Various workers hare taken advant* 
age of the sparing solubility of alum and have tried 
to remove the alumina completely as alum. Pollok 
endeavoured to separate the last trace as alum by 
adding to the solution an equal volume of alcohol. 
He found, however, that some glucinum sulphate 
also crystallised out with the alum (Trans. Roy. Boo,, 
Dublin, 1904 , 2, 8, 139). No definite information 
appears in the literature showing the «tent to 
which alumina can be extracted in this way. This 
possibility has been investigated therefore by the 
author from the standpoint of the phase rule. 

In the following considerations, the amount of 
iron which may be present will ne of so email a 
magnitude as to be almost without influence. Hence 
it will be disregarded ; incidentally, its removal is 
a matter which presents very little difficulty. Sup- 
pose that the free sulphuric acid in the mother 
liquor has been neutralised with potash. Such a 
solution would be an example of a four-component 
system, the components being the three sulphate 
and water. After concentrating and allowing to 
attain equilibrium at a fixed temperature, it is 
possible that either a single solid phase, or two co- 
existent solid phases, or in special instances, three 
solid phases may crystallise out together. Including 
sulphuric acid, the solution will contain five com- 
ponents, and therefore on crystallisation at any 
temperature, may yield any of the foregoing com- 
binations of solid phases together with the possibili- 
ties ^ four solid pnases, should the solutions cimiadn 
the solutes in certain concentrations. The following 
are some of the solid phases which may cryatalliM 
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from iheee soCuiioos: alom, potaasiam siilph*te, 
^ucinum sulphate tetrahydrate, aluminimn sulphate 
with eighteen molecules of water, and potassium 
glucinum sulphate dihydrate. 

Before proceeding to investigate to what extent 
the alumina can be removed in the f<n‘m of alum, 
it was considered advisable to learn something about 
the cr^tallisation of alum in the ternary S3rstem: 
potassium sulphate, aluminium sulphate, water, and 
also of the double sulphate of glucinum and potas- 
sium in the ternary system: potassium sulphate, 
glucinum sulphate, water at a suitable temperature. 
These two ^sterns, therefore, have been investi- 
gated (vide Britton, Trans. Cnem. Soc., 1922, 121, 
983; Britton and Allmand, t6id, 1921, 119, 1463). By 
referring to the isotherm at 25® the former 
system, it will be observed that alum attains equili- 
brium with solutions having a very extensive range 
of concentrations of aluminium and Mtauium 
sulphates. Moreover, the amount of aiumininm 
sulphate retained in tne liquid phase in equilibrium 
with alum is usuallv small. In the second srotem, 
the field at 25® of the potassium glucinum sulphate 
is small and the solutions in equilibrium with it con- 
tain considerably more glucinum sulphate than 
aluminium sulphate in the case of the alum field in 
the previous system. The solubility of aluminium 
sulphate and of ^ucinnm sulphate in water at 25® 
are almost equal. Thus it appears reasonable to 
expect that in the quaternary system — beryllium 
sn^hate, aluminium sulphate, potassium sulphate, 
water — alum will be the only solid phase to separate 
at 25® from ai^utions of a very wide range of con- 
centrations. 

In view of this, it was considered unnecetssary to 
work out an isotherm of the quaternary system. It 
was decided, however, to investigate how far separa- 
tions could be made when the aluminium and beryl- 
Uum sulphates were taken in the molecular ratio 
of one to three respectively, this being the ratio in 
which the oxides occur in beryl. In measured 
quantities of water, known amounts of potassium 
sulphate were dissolved. These amounts were 
approximately sufficient to produce saturated sola- 
tions at 25®. At a few degrees above that tempera- 
ture, weighed quantities in the above ratio of 
aluminium and glucinum sulphates were dissolved, 
these amounts having been arranged to bear some 
simple relationship to the potassium sulphate 
already in solution. These solutions were placed in a 
thermostat at 25® and mechanically stiired until 
equilibrium was established. Both the liquid and 
solid phases were then analysed. Table I- gives the 
results, expressed in molar proportions, obtained. 


Tabls T. 

Temp. 26® C. 




Ai,o, 


0- rss 

1- m 


0'24< 

0-1109 


75-4 

7S-7 


Ho K,SO,. 0130^ Al/SO,},. ^ «- JtoUd 

Found Tak«)i vomid TaImi Found tn^od ptia i o 

11 


Alum 


solutions become wearer m glucinum 
This will be seen from Table 11. which trivL’T- 
results in weight percentages which are ofC ^ 
given in Table I. 

Tablb II. 


No. 

1 1-7S 

2 6'11 


oiao«. 

13-24 

7*74 


A1,(80,).. g 

It is difficult to neutralise exactly the free arid 
a solution of a glucinum salt. Any excess of not 
Slum hydroxide beyond that required to neutr^ 


the free acid in an aluminium sulphate 
would be indicated by the precipitation of ; 
aluminium hydroxide, but in tne case of 


From iheee results, it will be seen that almost 
80% of the aluminium sulphate can be removed from 
aqueous solutions in the form of alum. In separa- 
tion No. 2, the molar proportion of potassium 
sulphate taken was twice that employed in No. 1. 
This, however, could only be done by halving the 
amounts of aiumininm and glucinum anlphatee 
taken, as the solutions had been nearly saturated 
with potaasium sulphate before the otlw two 
sulphates had been dissolved. Amin, the sohibility 
of potaasium sulphste in water is by no means ^eat, 
nei^r does it tnoreass appreciably intb in 
temperature. It appears that increMiag the pr^ 
portion of potaasium sulphate results m a 
greater separatiou of alum. On the other hand, tne 


solution of glucinum sulphate more potass!? 
hydroxide than that requir^ for the neutralisa^ 
of the free acid would have to be added before 
precipitate of glucinum hydroxide would be nJ! 
duceu. This is due to the pwuliarity - • 


soluble glucinum salte of being able to retain 


solution comparatively large amounts of 
hydroxide; in fact, in a concentrated solution"! 
mol. of glucinum sulphate may cause the solutioi 
of two mols. of glucinum hydroxide (vide Berzelim 
J. Chem. (Schweigger), 1816, 15, 296 Parsons j 
Amer. Chem. Soc., 1904, 2®, 1433; Parson.*?, Roiij 
son, and Fuller, J. Phys. Chem., 1907, 9 , 6 - 51 ). 
this reason, it seemed desirable to employ dilnii 
sulphuric acid solutions. Before attempting furih 
separations, a few determinations were made t 
ascertain the effect which sulphuric acid of abon 
5N concentration would have on the solubility « 
alum, potassium sulphate, glucinum, sulphate, an 
aluminium sulphate. 

It was found that at 25® the solubility of almni 
8'81N. sulphuric acid was 6*23 g. of anhydrous aim 
per 100 g. of solution as compared with 6 (5 g,i 
aqueous solution. In the case of both gluciim: 
sulphate and aluminium sulphate in sulphuric &ri 
solutions, the solubilities are also diminished. J 
25®, the solubility of glucinum sulphate in vat* 
is 29*94 g. per 100 g. of solution, whereas in 5 
sulphuric acid it becomes 15*91 g. (Uritten, Im 
Cbem. Soc., 1921, 119. 1970). For alumlnk 
sulphate 'Wdrth found that the solubility fell fro 
27*8 g. in water to 20*4 g. in 4’3A’, and to lot 
in 6’2N sulphuric acid {Z. anorg. Chem., 1913, j 
360). At first, no reference could be found toti 
solubility of potassium sulphate in sulphuric k 
and consequently one solubility determination « 
made. It was found that at 25® f/., 
potassium sulphate* was dissolved in 100 ^ 
sulphuric acid solution, the percentage of i 
suipburic acid being 16*55 and its norTnalitM 
The solid phase in equilibrium with the snlutioni 

found to be the lyyd salt corresponding to j 

formula, 3K,80,,H,ba, as the Blightly moist ^ 
contain^ bI’O”/' o? <S0. and f' 

(calculated: 84-2% and 16-g% 
then found that this S 

by several workers, and that Stertenbeker 1 
Tray. CSiim., 190^ 21, 400) DAy <2. “ 
Chem., 1909, M. W5) have 
ayatem — potaaaium oxide, sulphur t""*' ?; j,, 
at 0°, 18^ and 25°. From the 
be aeen that in 4-4JV sulphuric acid, th® “I 
potassium sulphate la about •I.®*'’''® * full, I 
It was decided therefore to tovestoiste 
data obtained by Storten^ker and O • ' 

to find to what extent the Lulls 1“ 

aniphate oouW be increased. These r» 
been recalculated and eurvea solpl' 

shin between the solubility pl®** 

and the concentration of •“’P]''”! „f the M 
As no data concerning Lration* "* 

phases anaiyied are gi ven, t he 
acid could not be expre«»d in normal 
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^ carres, it will lib oteerred that those 

^oirph^ 3^80„H^0. 

* ' ^ the maxinmin •monnte of potae^um 
? Bv considering the position of the point 

^ ^ifnHine to 4*4??^ salphuric acid which was 
hv the author, it will be inferred that these 
SfratCs ^ in ihe region rf 52^. 


hrium with alum at 0° C. is of the same order as 
that at 25^. It therefore seemed probable that a 
better separation would ensue if the solution were 
allowed to attain equilibrium at a lower tempera- 
ture. For the purpose of comparison, a separation 
was carried out by taking the same quantities 
employed in the previous separation and allowing 



Perc«nU«te H,S0,. 

Curves 25* C : — oaJe'd from D Ans' data. 

„ „ 1S*C : — Storteabeker’s daU. 


These considerations show that whereas the solu- 
of the two very soluble salts, aluminium and 
kinum sulphates, in sulphuric acid of about 5N 
wmewhat reduced, that of potassium sulphate is 
hsiderably increased. Again, the small solubility 
[alum is slightly decreased. If these conciusions 
relatively true when all the salts are present in 
itioD, then it appears that a method has been 
nd by which the potassium sulphate intent naay 
enhanced. From the previous experiments, this 
ms to be the condition necessary to cause a 
ater separation of alum. This is confirmed by 
' results obtained from the following separation. 
100 c.c. of approximately 6^ sulphuric acid the 
le quantities as in No. 2 of glucinum sulphate 
I aluminium sulphate were dissolved, but, taking 
antage of the increased solubility, the amount 
K>ta8sium sulphate dissolved was doubled. Hence 
initial solution contained the sulphates of 
unum, aluminium and potassium in the molecular 
portion of three to one to four respectively. 
5r allowing it to attain equilibrium in a thermo- 
•j L ° days, the composition of the 

id phase was found to oe that given in Tables 

" and IV. (No. 1). 

Taslh m. 

j Molar proportions. 

\ V phase. A1,0, 

^ OlSO„ AlgSOJ.. ex- SoUd 
Immd Ta^en Found Taken ^ound tracted. phase. 

It ^ ^ 0-liA ^-0 Alum 

B s 8 1 0-071 St-O 

teniperaturee the solnbility of alum in 
^ range of solutions 
inium And potassium sulphate in equili- 


the solution to attain equilibrium by standing in an 
ice-chest for two days, the average temperature of 
the solution ^ing 2® C. The figures obtained are 
those, No. 2, given in Tables III. and IV. It will 
be observed that lowering the temperature resulted 
in an increased separation of alum, the amount of 
alumina thereby recovered being 920% of the 
amount tviken. The solid phase in each case was 
analysed and found to be alum. 

Table TV. 

Percentages by weight. 


Ko. K,SO*. G150». Alj{SO,),. H,0. 

1 1017 5-^ 0-79 62-36 

2 4S0 0-37 


H,SO,. Komuviity 
2073 5-51 

10-74 4-98 


Hence in an actual beryl separation, it is 
able to adjust the concentration of the sulphuric 
acid in the mother liquor, after the silica has l«en 
filtered off, to about 5.V by the addition of potassium 
hydroxide. Then saturate the solution with potas- 
sium sulphate whilst boiling and set to crystallise 
at a low temperature preferably at 0 C. Although 
the solid phases obtained in the experimental 
separations were always alum, it is important that 
all the solid phases obtained should be examin^. 
This can be done rapidly by dissolviiig a suitable 
quantity, dried between filter papere, in water and 
titrating a sufiBcicntly dilute solution *'“* . 

^ium hydroxide at' 100° 

(I'Kfe Britton, Trans. Chem. Soc., 1922, 121, 983). 

Bv this method the greater of the 
vsftTi'Vift i^cnarat^. It ifl probable that tne process 
may he repeated several f>“®s with advantage, but 
duo attention must be paid to the nature of the solid 
phases obtained. 
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The glocina Icn in the mother liquor may be 
extracted hy the addition in the odid of a concen- 
trated solution of sodium hydroxide such that the 
last drop just causes the re-solution of the pre- 
cipitated hydroxides, diluting with sufBcient water 
and boiling for forty minutes. In this way the 
glucinum hydroxide will be deposited in the so- 
called crystalline form, which can be filtered and 
washed easily. There will be little chance of any 
aluminium hydroxide being deposited as the 
aluminate solution will have been rendered com- 
paratively stable by the large amount of- sodium 
hydroxide required for the solution of the relatively 
large amount of glucinum hydroxide. The glucinum 
hy<&oxide thus obtained may contain a small 
quantity of iron oxide. This can bo removed by 
uasolviug in a little dilute nitric acid and boiling 
to oxidise the iron. The solution is then cooled, 
neutralised, diluted to a suitable volume,^ and satu- 
rated with sodium bicarbonate. By raising to ^d 
keeping at boiling point for a half minute, stirring 
well all the time, it will be found that all U«o ferric 
oxide and aluminium hydroxide, it any, will bo pre- 
cipitated, leaving the glucina alone in solution (for 
details, see the papers in the “ Analyst,” to which 
reference has been made). The latter process, of 
course, may be alone sufficient, t.e., omitting the 
sodium hydroxide process. Unless special oare is 
taken, however, some glucinum hydroxide will be 
carried down with the aluminium hydroxide and 
consequently lost. , . „ . 

The author desires to thank the Ohemical Society 
for a grant from ite Research Fund. 

University of London, 

King’s College. 


VOLUMETRIC DETERMINATION OF PHOS- 
PHATE IN SOLUTION. 

BY VRSTfK W. BUBT, K.8C. 

It has been shown (Rosin, J. Amer. Chcm. Soc., 
1911, 33, 1099 — 1104) that it is possible to deter- 
mine the amount of sodium phosphate in solution 
volumetrioally by means of silver nitrate if the 
solution be kept neutral during the addition of 
the latter : 

3 No.HPO.+ 6 AgNO, = 2Ag.PO,-l-6NaNO.H-H.PO.. 
Rosin’s method consisted in first adding the phos- 
phate solution to an excess of standard silver 
nitrate, and then rendering the solution neutral 
by adding a suspension of zinc oxide in water, drop 
by drop, taking vigorously for two or three minutes 
after each addition, and testing for free acid by 


litmus paper, lie precipitate was filtered qo 
the amount of silver nitrate used found w'j 
mining the excess by Volhard’a method. ^ 

Rosin’s method was tested but was found w 
and difficult of execution. Since the ziinT”'^ 
suspended in water is barely alkaline it jg 
impossible to attain the neutral point, j'”*’*' 
of zinc oxide vitiates the result. 

Copper carbonate was tried instead of zinc - 
the excess of silver nitrate being determine?i!' 
titrating the filtrate with potassium ferrocyi^ 
using the dissolved copper as an indicator. I„ S' 
case the copper carbonate was added in e-r? 
as it was found to have little effect on the ^ ' 
nitrate. 

When ordinary sodium phosphate, Na,HP0 
used the results obtained by this method wm" 
reliable as those obtained by Rosin’s method, 

For the acid phosphates, KaH,PO, and KH Po 
the method adopted by Rosin was found to bj iC 
better one, although neither method was reallt 
good. ^ 

Borax was tried as it was thought that tli 
neutral point could then be more readily obtaiiei 
The method adopted was to add a measured qm,. 
tity of the phosphate solution to a mcasur^ 
of N/10 silver nitrate solution, and run in from 
burette N 1 10 borax solution until the liquid m 
neutral to litmus. The solution was filtered uj 
the excess of silver nitrate determined eithei (1) 
by Volhard’s method or (2) by adding a measured 
quantity of N/10 potassium chloride and titratinj 
the excess of potassium chloride with .V/10siii« 
nitrate, using potassinm chromate as an indicato, 
Of the three methods tried this proved to he tli 
most satisfactory, the results being most reliille. 
The results of a few titrations with borax ate giiei 
below. 

JV/lOAgNO, 

, tV/10AgNO,Hs,HPO,KH,PO,ItaH,PO, used CalnliW 
I o.e. e.e. e.e. c.e. e.c. rani 
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The phosphates were kindly supplied by tlw 
British Drug Houses with a statement as to their 
purity. "Hieir statement was confirmed by findiaj 
the amount of P,Og per 100 g. gravinietncal;?. 
The correct results were calculated from these aat». 
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■nTrir achievements OF CHEMICAL 
StIIY DURING THE WAR IN THIS 
COUNTRY AND IN FRANCE. 

by WHiLUK MACNAB, C.B.E., E.I.C. 

One effect of the late great war was a demand 
nr ^ unprecedented amount of various explosives 
“ j lo+er on for many chemicals of curious and 
In^ieasant properties. As I had the privilege of 
tiding and of being closely associated with the con- 
truction and running of many of the factories 
ffhich were erected in this country and had also 
the opportunity of visiting most of the similar 
factories in France from time to time, I propose 
bo give a few particulars of some work which was 
accomplished in both countries. 

At first the demand was met by the existing 
government and private explosives manufactories 
and the rapid extension of these works, but it was 
soon seen that the Government must erect many 
new factories. 

Picric acid was the explosive with which most of 
our shells were filled on the outbreak of war, for 
TNT bad just been officially adopted and the stock 
of it and means of manufacture were very limited. 
America came to our aid by sending over con- 
siderable quantities of picric acid and TNT while 
our new plants were being got ready, and the high 
prices paid for these commodities induced many 
private manufacturers to start making picric acid 
—with woefully wasteful methods in the early days. 

The first Glovernment factory for the manu- 
facture of TNT was erected at Oldbury on ground 
belonging to Messrs. Chance and Hunt. The first 
sod was cut at the end of February, 1915, and 
exactly three months after, the first ton of TNT 
was produced and packed ready for delivery. This 
factory was designed for an output of 250 tons per 
week and very soon attained and passed that 
quantity 

It was early seen that the supply of toluene from 
coal tar would be insignificant, and means were 
for increasing the quanUty by stripping 
the toluene in the gas supplied for heating and 
ugnting purposes. 

Another source, however, was also available, 
namey petroleum from Borneo. Hie Asiatic 
e roleuiu Company had large distilleries in 
anH where they separated the benzene, toluene, 
ftio-v, bhe crude petroleum and concentrated 

possible by distillation — for it is 
^ means to separate these aromatic 

Iwhifli entirely from the paraffins with 

associated — and were thus able to 
and +liQ TOntaining about 55% of toluene 

this light paraffins or petrol. When 

acids thfl treated with suitable nitrating 

and nitrated to mononitrotoluene 

the netrnl from the acid and washing, 

“ononitrotJ?!?*^ leaving a very pure 

died to Germn compiound had been sup- 

as before the war, 

aononitTf.+.r,ir^^“ vKivernment w'ould not permit 
irrangemenU^te* ^ ^ shipped to England, 
entire bne transference of 

® distillery etc. to Portishead, near 


Bristol, and the Asiatic Company erected plant at 
Oldbury for the production of mononitrotoluene 
from their Borneo spirit. Similar plant was also 
erected by them on a site adjoining the much 
larger TNT factory, which was later erected at 
Queen’s Ferry. 

The manufacture of explosives demands the use 
of strong acid mixtures containing often only a 
small percentage of water, and this requires efficient 
denitration and concentration plant as well as 
oleum. 

The capacity in this country for the pro- 
duction of oleum was very limited and soon 
oleum became one of the most precious of 
chemicals. Large quantities were purchased in 
America, but there were amazing experiences in the 
case of some shipments from that country, where 
the drums either were not strong enough or else, 
owing to the oleum being of a strength which 
attacked the steel drums, the oleum got loose in 
the ship. Tho33 who are familiar with that form 
of sulphuric acid can imagine the task which con- 
fronted those of the staff of the Department of 
Explosives Supply who were sent to the ship when 
it arrived in the Thames to get its cargo discharged 
and the bottom of the ship saved from disappearing 
as sulphate of iron. 

Steps were taken at once to erect plant for concert-* 
trating sulphuric acid and also for making oleum. 
As it was impossible at first to get the blocks of 
volvic lava which are used in the construction of 
the Kessler and Gaillard plants, owing to the 
French having reserved all the available supplies' 
for their own use, recourse was bad in the fijsf 
instance to the various cascade systems formed of 
silicon-iron or silica vessels. These had to be 
forced to their utmost capacity, and those who had 
to work them — and the inhabitants living near 
some of the factories — had an unpleasant time from 
the acid fumes in the atmosphere in the early days. 

The first oleum plants erected were on the Mann- 
heim system in which the sulphur dioxide and air 
are passed over heated iron oxide, whereby a con- 
version of about 40% of the sulphur dioxide into 
sulphur trioxide is effected. The remaining sulphur 
dio.xide and air are heated again and passed over 
platini^d asbestos to effect the final conversion. 
The chief source of supply came later from Grille 
plants which were erected at Queen’s Ferry, Gretna, 
Avonmouth. and elsewhere. 

In addition to a dearth of chemicals, it soon 
became apparent that there was going to he a 
dearth of chemists to work the new factories which 
were being erected, due to the patriotic way in 
which the greater number of chemists of suitable 
age bad enlisted. 

Arrangements were made and a large number 
were recalled from the colours and sent to the 
existing explosives works, where they got some 
training preparatory to beginning in the new 
works. There was also a great dearth of skilled 
workmen accustomed to chemical or explosives work, 
but many of these younger chemists became leading 
proce^ hands and well and intelligently did they 
carry out their work, with — T am certain — great 
benefit to themselves in their subsequent careers if 
they remained in industrial chemistry. The mag- 
nificent part that women played in connexion with 
the manufacture of war chemicals, undertaking 
often very disagreeable and dangerous work, and 
doing it well, cannot be forgotten in a genera] 
i survey of the chemical industrial lactivitiee brought 
' about by the war. 

An admirable feature of the nation’s time of 
trial was the whole-hearted way in which different 
manufacturers offered their information and ser- 
vices to the common cause, and one would fein 
wish that a means could be discovered in time of 
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peace to get more joint effort and mutual help 
Dimong chemical manufacturera, as one way of beat 
meeting the competition of other oountriea. 

Our own chemical industry received a great 
stimulus during the war, but it must not be for> 
gotten that thia also occurred in other countries, 
and — apart from German}' — we must reckon on 
muck more competition from more ^tended and 
more intelligently conducted chemical manufacture, 
especially in France and America. It behoves ua | 
to take courage from the great things we un* • 
doubtedly accomplished, and utilise to the full the i 
experience gain€^, not falling aaleep nor relapsing 1 
into old rule-of-thumb ways. 

It might be thought that in Government fac- 
tories erected under the stress and menace of war« 
where the steadying influence of dividends and \ 
shareholders was not at work^ the factories i 
would be run on extravagant lines. A careful - 
study, however, of the Second Cost Report, issued ! 
by the Factories Branch of the Department of 
Explosives Supply, will show that yields and costs I 
compare favourably with those of any of the private I 
factories. j 

Monthly meetings of the superintendents and I 
heads of departments from the different Govern- : 
ment factories were held in London, and tlie reaiilts 
and conditions of working discussed and criticised, 
and in this way mutual help was given and a 
healthy spirit of emulation created between the 
staffs of the different factories, which bore excellent 
fruit. 

A few statistics of tlio amounts of some chemical 
luateriah produced during the war will show the 
enormous scale on which explosives were made : — 


Picric acid 68,500 tons 

TNT 238,000 tons 

Ammonium nitrate 378,000 tons 

Cordite 130,000 tons 


Ti«b us look at these materials a little more in 
detail. 

Picric aciJ . — The method of manufacture of this 
substance in the early days wascarrie<l out most in- 
efficiently. The phenol was first sniphonated in 
iron vessels, then transferred to small earthenware 
Jars, into which nitric acid was run at a slow rale. 
During thi.s nitration process copious brown nitrous 
fumes were givoir off and allowed to e.scnpe into the 
air and were lost, besides causing an almost in- 
tolerable nuisance. With the view of diminishing the 
latter, the operations were generally so arranged 
that the nitration process was started in the even- 
ing and the brown fumes escaped under cloak of 
darkness. These conditions passed muster when the 
•output was comparatively small, but as the demand 
increased, stops wore taken to conduct the nitrous 
fumes to proper absorption towers, whereby a large | 
percentage of nitric acid was recovered. 

Although the manufacture of picric acid was 
chiefly carried out by private firms, a great deal of 
work was done by members of the Department of 
Explosives Supply which resulted in improved 
working, both as to cost and yield. 

Finally a process was perfected whereby the 
nitration of the phenolsxilphonic arid could be 
carried out in large cast-iron pots by means of 
strong nitroBulphuric acid, thus avoiding the dis- 
advantage of having to use the small earthen 
nitrating pots on account of the dilute acid hitherto j 

employed for the nitration. I 

A most ingenious proces.s for the eontiiiuoiis 
nitration of the sulphonie acid was devised and 
siwcessfully worked by Me.ssrs. Brakes Cheroiralii, 
Limited, at LightcUffe, near Halifax. The plant 
consisted of a long and narrow trough about 8() fwt 
by 2 foet by 19 in^cs deep, mado of ac id-proof brick 
and cement, divided into several compartments. 

The sulphonation was carried out discontinuously 
the ordinary way, but with only two molecules of 


sulphuric acid instead of four. The 


sulphonic 


after dilution was run together with four ni 
of spent acid from the process into the fir i 
partment of the trough (6 ft. long). The m' 
was heated with live steam to 100 C. 
overflow’ed into the nitration comparttripn* 
long). Four moleculea of 65% nitric acid ran ' 


a number of points along the trough^ 


covered in so that the nitrous fumes could k, 
lected and carried to absorption towers Tt 
ture was kept at 100® — 110® O. during 
and then passed to the end section of thp 
(10 ft. long), where the picric acid in fin© m S 
and the spent acid were cooled by water f • 


stirred by compressed air. 


Thence it was bl't''"'* 

short intervals by means of an air 
earthenware filters. 

The home production of picric acid increiw^* 
32,000 tons for the year 1917, but afterwar/ic 
off as the quantity of TNT kept on incroasiijp 
the various amatols (TNT and ammonium nSi 
--of w'hich it formed a proportion— were enipWri 
in preference to picric acid as filling for shells’**^ 

As both the strong acid nitration process and 
Brookes’s continuous process were only dereloJ 
towards the end of the war, comparatively liS 
picric acid was produced by their means. Itjj 
satisfactory to see, however, that the manufactuw 
was greatly improved and carried to a high degre* 
of perfection, both in legard to plant ami 
as the result of the careful study and experimejil 
devoted to this manufacture. A large works wa 
laid out and partly completed for the preparatios 
of picric acid by the French procesR, in ?rhtcii 
sodium nitrate is used direct instead of nitric acii 
i shall refer to this process when discussing tb 
work carried out in France, but this factory nerer 
came into .action on account of the falling oiw 
the demand for picric acid. 

Another methoa of preparing picric acidwasals 
succesKfnIly worked, chiefly by Slessrs, L. B. Hollidjj 
and Company. It consisted in the eonversioa of 
dinitrophenoi into picric acid. This dinitropteno! 
was formed from benxene, whicli was first convertei 
into dinitrochlorobenxene (a product mamilactiirel 
by the Uniteii Alkali (Company before the warl, 0 
treating tins substance with caustic sodaitiscai 
verted into sodium dinitrophenolate and-<ii 
further treatment with acid — into dinitrophenoi, 
which ran be nitrated to picric acid in cast iroo 
vessels by means of strong acids. This procoi^bi!! 
the advantage of enlarging the output of picnc 
acid, for tlie supply of phenol from t.ir, fronivtici 
to make the picric acid, was limited. 

A considerable quantitv of synthetic plienojro| 
made in this country also, chiefly by the Sosft 
Metropolitan <laH Company and by Brunner. Mont 
and Company, and it was instructive to see ^ 
ro.idily an inorgauK* " firm like Brunner, W 
and (’o. successfully lurne<{ tlicmscives into ^ 
efficient iiiaiiulacturers of an organic imitenaK 
a complicated process. 'Fliis maiuifacturo. lioRe*' _ 
never attained anything like tbe 
reached by the French ow ing to tlie graduaM'^ 
of picric? Bcid as a charge for shells. 

When the war began comparatively 'dtl** • 
was made here, and the total manutacturmjio ^ 
capacity was only about 20 tons 
procorliire involved long periods ot 
Thanks to a visit to France, where u 
nitrating toluene direct to TNT 
was Been at w'ork, it was decided — 
the works at Oldbury 


to aim nt 


nitration than was Iwing attniiW 
much more efficient mixing and 
had also been careftilly worked 
Department, Woolwich, which enablcn ^ 
wor^ to he Buccjessfully started r»gli slof 
the full estimated output reached m 
time. 




Nitrution plant, (lentre view. Kij^. 4. -Picric coolers, after the nitration. 
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, i„r<rpst works for making the TNT were 
,'tt® 0 aeen ’8 Ferry, near Chester, where the 
?eXa 100 tons of TNT per day. 

?*P“i.rpe output, however, was only attained by 
his ISIS. forethought and expeditious modes 

S^^fwinflnd exceUent “team” work between 
, deoartments involved. For such an output 
tNT about 600 tons of fresh mixed acid had to 
^ rcnared 600 tons of spent acid had to be 
* Pi.Vtod 400 tons had to be concentrated, and 
+v,pra’was the production of 120 tons of nitric 
'?? Imth for the TNT and for the nitrocellulose 
was also produced there. There was also a 
r Ho plant Whfch made 2^ tons per day of SO., 
he keeping of a proper balance of these enormous 
entities of acids ift their various stages was work 
no mein order, and it may be claimed that the 
stem of preparing the mmed acids worked with 
regularity and accuracy that left nothing to be 

'ihl'nitric acid and water content of the acid for 
le nitration of cotton had to be within limits of 

27 

I think that the most ontstanding feature of the 
lanufacture of TNT, as carried out in the Govern- 
lent factories, was the very great reduction of the 
jme occupied in nitration. Before the war the 
ctual time of nitration for the three stages in 
hich the. process was generally carried out was 
bout 40 hours, whereas afterwards it was reduced 
1 about 10 hours, thus permitting a much greater 
ntput from the plant. 

A. very ingenious system of continuous counter- 
arrent washing of the TNT was devised at Oldbury 
y Holley and Mott and adopted elsewhere, 
he same principle was also appbed there to the 
itration of MNT to TNT, so that there was a con- 
inuous output of washed TNT in the one case, and 
a the other crude TNT from one end of the plant 
nd spent acid from the other. 



phe continuous washer consists of a scries of large 
pa small compartments communicating with each 
“er by specially placed openings (Fig. 5). In the 
ge compartments stirrers are fixed which keep 
I W The moften TNT enters 

Rfi)i m compartment, where it is mixed with 
Ib emuls^n from the small compartment. 


Fig. 


passing through a series of perforations 
nn RrrUnw ^ compartment. In this, where there 
ws TNT sinks to the bottom and 

thfl ’ through an opening in the bottom 
■®t large compart- 

■e w-ifpr fl agitated with less acid water, 
•at. thronfrk'^^ from the small settling compart- 
“c of the enkf Opening, at a higher ierel, in the 
or sinflli « ^onipartment to waste, or from the 
T to the counter current io the 

««xt large mixing compartment. Clean 


water enters the large compartment at the other 
®^d of the plant, meeting the well-washed TNT, 
wmich has travelled counter current to the water 
through the compartments where the TNT and 
water are successively mixed and allowed to 
separate. 

The nitrating plant is constructed on the same 
principle, the compartments, however, consisting 
of separate cylinders connected at suitable levels 
as indicated on Fig. 6. 


Zija^am aiiamrin^ Gxintep f7ow in Cmtinwui Sitr^ian Ptonf'. 


(Plan) 



Fig. 6. 


A system of purification of TNT by means of 
fodium sulphite, for which we are indebted to the 
French, was put into successful operation. It 
depended on the fact that, when crude TNT is 
allowed to crystallise, the crystals are very nearly 
pure TNT, the impurities being concentrate on the 
surface of the crystals. As first devised in France, 
the molten TNT was allowed to cool slowly in 
shallow pans and this toffee-like material was broken 
up and then washed with sulphite solution. It was 
subsequently found that, if molten TNT and water 
were allowed to cool while being constantly stirred 
— the TNT separated out in fine crystals — on adding 
sulphite solution to this magma, the impurities 
were dissolved and small crystals of TNT of gr^t 
purity could be separated by filtration and washing 
with water. 

At first TNT was not considered by the Home 
Office to be an explosive within the meaning of the 
Act and could be used without the usual restric- 
tions of the Explosives Act, Tliis belief undoubtedly 
resulted in greater expedition in the production of 
the explosive when it was so greatly needed in the 
early days and possibly was an advantage. It was 
not long, however, before there were unpleasant 
indications that it was not the well-behaved 
substance it was formerly considered to be. 

There is still much to be learned about TNT. 
Generally speaking, it is a very stable substence. 
not easily brought to explosion. It has been chipp^ 
bv hammer and chisel out of tanks and vessels in 
which it had .solidified without accident, and yet a 
violent explosion has occurred during the removal 
of the plug of an old cock, which bad stuck, through 
which molten TNT had passed, although it had 
boon steamed to free it from TNT. 

Earge quantities have been known to burn with- 
out exploding, but, unfortunately, several in- 
stances occurred in which fire led to most disastrous 
explosions of TNT. 

The freedom from serious explosions at the 
Government factories was matter for much thank- 

addition to explosion risks, considerable 
trouble was caused at first to the health of the 
workers from the injurious action of the TNT. 
Some individuals were much more easily and 
adversely affected than others, indeed some were 
quito immune to the action of the nitro-compounds. 
lly carehil selection of the workers and attention to 
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health and cleanliness, their health was soon kept 
in excellent condition. It is not easy to get workers, | 
male or female, to take simple precautions and 
ayail themselves of the means provided for protec- 
tion against noxious fumes or dusts ; however, 
patience, sympathy, and explanatory information, 
do much in leading them into good and healthful 
ways of working. 

The manuf^ture of sulphuric and nitric acids 
developed rapidly as the demand for rnore and more 
explosives increased. At first the disposal of the 
nitre cake was effected at Gretna, by mixing it 
with water and running it into the sea. At Queen *8 
Ferry, it was sent in trucks and dumped into the 
sea on the Welsh coast. Soon^ however, the 
necessity of conserving the sulphuric acid arose and 
nitre cake was utilis^ in many industries instead 
of sulphuric acid. Two methods were adopted of 
producing the hisulphate in more convenient form 
than broKen cake. One consisted in running the 
molten hisulphate from the retort into large, 


and began to crystallise, it was kept from solidify- 
mg in one mass and the friction of the crystsds 
on each other resulted in a fine, dry powder being 
produced, which was easy to pack and convenient 
to use. The other method consisted in allowing the 
hisulphate to flow from a pipe, subjecting the 
molten stream to a strong blast of air, which 
atomised and chilled it, producing a fine powder. 

The production of sulphuric aoid and oleum was 
carried out on a great scale. At Queen’s Ferry, 
250 tons a day of SO, was made by the Grillo 
process, a portion being dispatched to ether 
factories. 

The average monthly production of sulphuric acid 
(as 100% HjSOJ for the three months Dec., 1916— 
Feb., 1917 was 114,700 tone. Of this 17, (XK) tons 
came from contact plants. Explosives absorbed 
50,600 tons, sulphate of ammonia 21,200 tons, and 
euperphospnates 14,500 tons. 

Oleum was also produced by the Tentelew and 
Mannheim plants, but by far the largest amount 
came from the Gritlo plants at Queen’s Ferry, 
Gretna, Avonmouth, and Greenwich, also the most 
economical working. 

An interesting derelopment of the demand for 
lead burners was the rapid supply of competent 
operatives. Lead burning had been a somewhat 
close craft, and comparatively few were initiated 
into its inner mysteries. 

One of the best and most experienced burners 
undertook the teaching of candidates, and before 
long there were sufficient capable lead burners for 
all requirements. Advantage was also taken of 
experienced men in Australia, and several of the 
complicated leaden nitrators for nitroglycerin, all 
complete for use at Gretna, were sent from 
Melbourne. 

Many chemists and engineers came from Australia 
and other colonies and played important parts in 
the factories, and have now returned with much 
useful knowl^ge and experience which should bear 
good fruit in their home lands. Let us hope they 
have also carried back the conviction that the^ old 
countrj- is not so e£Eetc as it may have sometimes 
appeal^ when viewed from afar through the tele- 
scope of ignorance or imperfect knowledge. 

The manufacture of M.D. cordite, the regulation 
propellant exi^oBive, involved the use of aceton^ 
TTie stock of this essential solvent was small, and 
supplies had to come from overseas and were un- 
cortain and inadequate. R.D.B. cordite was aocord- 
ingty oTolved at the Research Department, 
Wodiwich, and made at Gretna and elaewberc. It 
was necessary to produce a propellant which would 
give the same balliatica as M.D. cordite for tte 
same elae and weight of charge, so that existing 


cartridge cases^ rifles, and guns could be used 
without alteration. 

To those acquainted with the interdependence of 
chemical composition and physical state and W 
of a propellant and its ballistic results, it will ka, 


of a propellant and its ballistic results, it will be 
recognised that it was no mean achievement durino 
the rush and stress of war to produce an explosive 
which did its work so admirably. 

B.D.B. cordite was composed of mtroglycerin 
“ soluble ” nitrocellulose, and mineral je|w’ 
whereas M.D. cordite contained “ insoluble ” nit/^ 
cellulose or guncotton. This enabled ether-acotol 
instead of the scarce acetone, to be used as the 
promoting solvent or gelatiniser. Alcohol from the 
homo distilleries and the colonies was used and much 
whisky was held by the Government in case it 
might be necessary to resort to it for the alcohol it 
contained. , ^ . 

A large plant, which made 75 tons a day of ether, 
was erected at Gretna on the design of Barhct, of 
Paris, which worked excellently. 

A striking instanoe of the pluck and presence of 
mind of a ^rl worker occurred in the ether factory. 
She was hlTing a can with ether from a large tank, 
when it burst into flame; before running away, she 
managed to shut off the cock delivering the ether, 
and thus prevented the development of a serious 
fir^ 

The manufacture of a satisfactory nitrocelhlose 
for R.D.B. is much more difficult than the produc- 
tion of guncotton for M.D. cordite; not only must 
the percentage of nitrogen be kept within the limits 
of +0T%, but it must he perfectly soluble in ether- 
alcohol, and the solution must have a certain 
viscosity. The first two conditions are mainly 
dependent on the compoeition and tomperatnre of 
the nitrating acids, and can be steadily inaintained. 
This involves great accuracy in preparing the mixed 
acids. When it is remembered that the content of 
nitric acid and water must not vary more than 
±0 2 %, it will be realised that the greatest credit 
is due to the chemists who devised and controlled 
the excellent system of acid mixing and mamtain- 
ing the balance of the huge quantities of acid being 
made, mixed, denitrated and concentrara. 

The third condition, the viscosity, however, is 
greatlv -influenced by the character of the cotton. 
This fed to much investigation and exi»rimenta- 
tion. and it was only after the effects of the 
preliminary treatment of the cotton waste at tte 
mills bad been carefully studiorl and standardise 
that uniformlv satisfactory nitrocellul^ aM 
R.D.B. could be regularly produced, thus tne 
introduction of R.D.B. led to a much better 
ledge of the properties and preliminary treatment 
of cotton. -f 

A Isrco plant for refining 40 tons per y 
crude glycerin wa« erected at Gretna 
supervision of Mr. van Ruymbcke, and 
excellently. 

Before America came into the ’' j'"’, 
was being realised that the supply “f s'-Vu rS 
not be sufficient to meet the demand, 
of a large factory to prorlnce a 
pellant was begun at Henburv. On A 
definitely joining the Allies, the work 
factory was discontinued — a wise 
that ‘finished nowder cotild he 
America in about raw 

required for the importation of the eq , . 
materials, nitre, sulphur, i!‘'“ere rfH 

the destructive activities of the U-boats were 

a eerioue menace. . . , .yef 

For the concentration of sulphuric aci , 
feature wne the extenaive use made ® j «,iild 
tower. As the volvio stono use by O ^ .,,.ere 
not be procured at first, many 

constructed of acid-proof til^, Ferry 

; heat and acid fumes excellently. At gueei 
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Vonges and “St. Oiamaa. About 6000 persona were 
employed in these factories at first and this number 
rose to 120,000 in 1917. 


'Workers tmpUtytd tn expZo^vea jactories jrom 
Thone. 1914*0 1918. 



The French were not unprepared in regard to 
explosives for a great war. The general staff had 
elaborated a plan during peace In which it was 
provided that there should be capacity for pro- 
ducing 24 tons of propellant powder per day. The 
actual capacity of the Government factories on the 
outbreak of war was about 22 tons a day, and thero 
was a stock of 750 tons in the country, so that the 
anticipated requirements of 24 tons per day could 
be easily supplied until the factories could bring up 
their outputs sufficiently. The facilities for making 
high explosives were very limited, but sufficient 
stocks l^d been accumulated to serve for the few 
months during which i.t was believed a great war 
could last, and it was not considered necessary to 
have available factories for these explosives. 

Almost from the first^ however, it was seen that 
the oonsnmption of all kinds of explosives was going 
to exceed anticipations, and the Battle of the 
Marne led to greatly increased demands. 

Even the greatest difficulty was experienced in 
keeping op the supply of powder for the Army. 
The Navy assisted by giving np many guncotton 
torpedo charges, which were sent to the factories 
to be broken down and worked up into powder. 
During the scare which followed the explosion on 
the ** Liberie/' large quantities of powder had I 
been sunk in Toulon Harbour. This powder was ' 
dredged up, found to be stable enough, and was j 
re-worked, and — in one way and another during : 
the trying first months of storm and stress — the I 
troops were kept supplied. i 

In addition to enlarging existing factories, two ' 
entirely new works were erected at Bracqueville, ' 
near Toulouse, and at Bergerac to produce 100 tons | 
and 60 tons per day respectively of JPoudre B. i 
These works were finely laid out and constructed. | 
reinforced concrete playing a leading part in the ! 
building, and also in the chimney stacks. 

Large numbers of orientals from Annam and ‘ 
Cochin China, and natives from Algeria and Sene- i 
gambia, were employed in the explosives works. ; 
Special arrangements for their housing and over- j 
si^t had to be made, thus causing additional work. 
The provision of a competent staff for the different 
factories was no easy matter, for there was no large 
and wall-developed organic chemical industry in i 
France, from which experienced men could be I 
obtained; however professors, teachers, and many ; 
others were enlisted, and the factories were success- ' 
fully brought to the desired output. | 

During repeated visits it was intensely interesting | 
to see the rapid growth of these factories and often | 
to learn, on a succeeding visit, that what had 
previously seemed a very large output was then , 
oemg doubled. j 


An^uleme is the largest nitrocellulose fa 
and was equipped with the Selwig nitrating r# i5' 
fugals and the Thomson displacement nitf ,• 
process. Pending the arrival of new plant for?*’* 
excellent processes, recourse was had to 
Abel small pot process, which could bo oagju 
quickly installed, with all its inconvenienceof m ^ 
labour and noxious fumes. 

Nitrocellulose. 

I I !■ Total. 

French production. 

Imports from America. 





Fig. 8. 


The manufacture of the French Pouclre 13 require* 
a large amount of alcohol as such and after ool- 
version into ether. Here, again, manj in- 

genious methods were adopted for eking 
the precious liquid. Many of the Urge dii- 

tilleries were in the occupi^ territory, and tb 
added much to the difficulties of supply, k useful 
source of alcohol was found in the quantities ot 
alcoholic extracts of absinthe, which bad been in* 
pounded owing to its consumption having been prQ> 
nibited recently. Attempts were made to produa 
alcohol from the large quantities of cider fruit 
available, but were unsuccessful until it was dis- 
covered that by mixing a certain proportion of 
beetroot with the apples fermentation could be 
carried out satisfactorily. 

In making the French powder a mixture of 
“insoluble" and “soluble” nitrocellulose is 
gelatinised by means of ether-akohol and 
pressed out in the form of ribbon which is bu 


sequenlly cut into suitable lengths or strips o 


small 


CUV lliw bUIVtlUIV , f 

squares. The ribbon had to be dried to • 

the solvent and at first a considerable 
ether-alcohol was recovered by drawing tlie - 
laden w ith the solvent, from the drying ^ 
through a carbonic acid refrigerating 
Later on a greatly improved recovery was , 
by absorbing the ether-alcohol in the 
in suitable scrubbers according to Brcgeat s p 

The output of Poudre B. reached ‘“J? 

370 tons per day, and the total jinxluctio 
powder in France, during the war. 
tons, wliiUt 117, 600 tons was uniwrted 
America. .. jjg. 

Picric acid . — The production of 
came one of the chief necessities an(. , ^ate 
proposals were put forward to procure a 

In German; before the war, ncnrl> a 
acid was mMe from chlorODenscni', 
plentv of ohlorine from their elretroly to 

No ^lorine waa aTailabte in J ranee, 
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* .HIT poaeiWe meanB'of increMing -^eir 
are tons of chlorine was ordered from 

ipplies— ^ for picric acid, aa the 

®®"®®'»+tecks in April. 1916, had occurred, and 
fgt gM atte jianded over to the Servace du 
'K'^vrSiinS^o de Gnerro for experiment and 
If^^infnfe ?n counter gas attacks. 

Fottdre B. 

- xotal deliveries. 

State iactorlM. 

. Foreign Importation*. 

Successive programme* 



1916 I9l« 1917 

Fig. 9. 

The chief source of the raw material for picric 
aoid was the synthetic phenol made from benzene. 
The amount of phenol available from coal tar waa 
small, and the French had obtained most of the 
phenol they required from ^rmany. One firm, 
riowever — the Soci^te Chimique des Usines du 
Rhone — ^was making about 1 ton of synthetic phenol 
per day before the war at St. Fens, near Lyons. 
Arrangements were made successively for increasing 
the output to 10, 15, and 30 tons per day, end 
finally the company erected for the Government a 
new factory at Peage de Roussillon, further down 
the Rhone, which product 75 tons per day in 
1917. This was a magnificent factory, and we in 
England benefited much in carrying out our pro- 
cesses for making synthetic phenol from the greater 
experience of the French, who freely gave infor- 
mation. 

The process consisted in the sulphonation of 
bonzene with strong sulphuric acid in the usual 
way. Later on Guyot improved this stage greatly 
by passing the benzene in vapour form into acid, 
heated to 100® C., and condensing any unabsorbed 
hud the water which had been formed by 
6 reaction. After drying, the unabsorbed benzene 
enter^ the cycle. By this method nearly ail 
utilised, thereby effecting 
+ji%« economy in acid, lime for neutralisa- 

and attendance. 

wafi? Product of sulphonation waa diluted with 
ter and neutralised with lime, then treated with 


sodium sulphate or carbonate to convert the. calcium 
benzenesulphonate into the sodium salt. The 
sodium benzenesulphonate solution was separated by 
filtration from the calcium sulphate or carbonate, 
and then concentrated in vacuo to crystallising 
point. The crystals were then heated nntii the 
water of crystallisation was driven off. 

A great improvement in this stage was ultimately 
introduced. To the product of sulphonation, which 
contained a considerable amount of free sulphuric 
acid, sufficient normal sodium sulphate was added 
to form sodium benzenesulphonate, which, under 
certain conditions of concentration and tempera- 
ture, crystallised out almost completely from the 
solution. This method avoided the neutralisation 
with lime and expensive evaporation of the sodium 
benzenesulphonate solution. The yield was not 
quite so high as by the old method, but this was 
much more than counterbalanced by economy in 
lime, fuel, time, and labour. This method, along 
with the process of sulphonation of benzene in the 
state of vapour, marked distinct progress in the 
manufacture of phenol. 

The sodium benzenesulphonate, after fusion with 
caustic soda and extraction with water, gave a 
solution of alkaline phenate and sodium sulphite 
which was precipitate. "Rie sodium phenate solu- 
tion was decomposed by sulphuric acid, which set 
free the phenol, which was decanted and distilled 
under vacuum, while the sodium sulphate in solu- 
tion was recovered after concentration and crystal- 
lisation, and used again in the earlier stage of the 
cycle. Altogether, from Government and private 
factories, 200 tons per day of synthetic phenol was 
obtained. 

The manufacture of picric acid attained large 
proportions. Private factories ultimately turned 
out about 100 tons per day. New Government 
factories for making picric acid were erected at 
Sorgues near Avignon, Bassens near Bordeaux, and 
Oisel near Rouen, their joint output being about 
tons per day. The works at St. Chamas, near 
Marseille, were also greatly extended and produced 
a large amount of picric acid and other explosives. 

The process almost invariably followed in France 
consisted in first sulphonating the phenol, then 
running the acid sulphonate into a mixture of 
sodium nitrate and dilute nitric acid contained 
either in small earthenware nitrating pots — each 
mounted on a small trolley— or else into large cast 
iron pots lined with acidproof bricks and cement. 
The largo cast iron pots were connected perma- 
nently to condensing and absorbing towers ai^ the 
small pots, when charged with nitre and dilute 
nitric acid, were moved to stations and connected 
to absorbing towers. The sulplionic acid waa run 
in, and a current of air blown through the contents 
served to control the reaction, remove the fumes 
, and promote the formation of the picric acid in fine 
! crvstals. When the evolution of fumes ceased, after 
i about 3 hours, the pots were removed to a distance 
! and allowed to stand for 14 hours, when the 
I nitration was complete. The crystals of picric acid 
i were separated bv filtration, washed and dried, 
i This process has the advantage of not r^uiring 
: plant for the manufacture of nitric acid, the dilute 
: nitric acid .'il>ove referred to coming from the con- 
donsaiioii and oxidation of the 

^ evolved On account of beiiigdirectly associated yrith 

; th« sodium nitrate in the nitrating pot, the picric 
at-ia has always a higher ash conte^ than when 

■ made with nitric acid. This wm look^ on wdh dis- 

faronr by onr authorities, although the French 
found it unobjectionable. Special relaxation m the 
enecification was contemplated had the factory 
in England for making picric acid according 
to the French practice come into 

TNT was also made in France m considMaWe 
quantities, but this manufacture never attained the 


Tons per day. Tons per day. 
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proportions reached in England. At first the 
toluene was nitrated direct to TNT in one opera- 
tion, requiring about 10 hours in the nitratinc 
vessels ; this enabled a larger output to be retained 
from the plant, which was a great advantage in the 
early days, but this process involved a larger con- 
sumption of acid and was abandoned when more 
plant could be procured. A three-stage process was 
generally followed afterwards. 

In order to increase still further the supply of 
explosives endeavour was made to nitrate the 
mixtures of o-, m-, and p-xylenes contained in the 
Borneo spirit, but this gave a most unsatisfactory 
product, both from the manufacturing and usage 
points of view. The French, however, studied the 
problem and finaHly evolved a good process which 
produced an excellent explosive substance very 
similar in explosive character to TNT. 

The xylenes in the spirit existed in three isomeric 
forms, m-xylene being the only one which gave a 
suitable trinitroxylene. As it was impossible to 
separate these xj'lenes by physical methods, the 
serration was effected by treating the Borneo 
xylene spirit with 94% sulphuric acid. Under suit- 
able conditions of time and temperature, only the 
o- and tn-xylene are sulphonated. After washing, 
the p-xylene and the aliphatic hydrocarbons are 
distilled off and the remaining o- and m-xylene- 
sulphonic acids are heated to 130^ C. with dilute 
sulphuric acid, when the m-xylenesulphonic acid is 
decomp<^d and the m-xylene driven off, the 
sulphonic acid of o-xylene not being split up until 
160^. This reaction with hot dilute sulphuric acid 
involved the use of silicon-iron vessels or other acid- 
resisting materials. Considerable success was 
obtained by painting ordinary cast-iron vessels with 
a special acid-resisting composition. 


Nitro and nitrated explosivee. 
Tollte. 

— MeliJOlU p&rafflD^. 


200 - 



Arrangements had been made in England for 
making f?i-xylene in this way, but were not carried 
out as the supply of toluene proved sufficient for 
our needs. 

Chlorate ar\d perchlorate exploeives, 

— Total. 

Perchloratfl exploslres. 

Chlorate explosives. 



‘ 15, 192J 


The manufacture of chlorates and perchlo 
was carried ont on a considerable scale at CkZij 
and elsewhere to the extent of 80 tons of 80 ^°** 
chlorate and 73 tons of ammonium perchlorate 
day. Explosives made from these compound.^' 
base, being too sensitive for use in high-vewf 
shells, were chiefly used in hand grenades and trm i! 
mortars, also for aeroplane bombs. 

At Angouleme “ Yperite ” or mustard gas «, 
made according to a process devised by the Socipf 
Chimique dea tlsinea du Rh 6 ne. The output rn* 
templated was 24 tons per day; at the Armistj! 
6 tons per day was being made from 2 units tw 
others were ready to start and the full output would 
have been reached by '^e end of the rear 
Angouleme also turned out 70 to 80 and BassensKti 
30 tons per day of nitrogen peroxide, which formed 
the base of the explosive “ anilithe ” used forSUij. 
aeroplane bombs, like us, the French found thenf 
selves embarrassed by large quantities of mustard 
gas after the armistice, and much was taken to 
sea and drowned. 

The supply of oleum soon proved insufficient and 
large fiuantities were imported from America until 
new plants were erected and brought into opera- 
tion. One oleum plant at Thann, in Alsace, was 
dismantled while under fire and successfully re- 
moved during the night and erected and rc-started 
at St. Denis. 


Conrumption of 66" mlphuric acid and olenin, 
January 1916 U> October 1918. 



The manufacture of nitric acid from saltpetre w 
nearly always carried out according to 
Valentiner process. The French scomi'd t® “ “ 
to procure much larger and better earthen 
plant than we could make. It is ihterestmg 
this connexion to recall a visit to the oelehr 
porcelain works at Sevres, where seen • 
of the most skilled makers of the delicate , 
articles busily moulding large vessels lor oi 
kinds of chemical work. . n to 

The French, however, did not consider i 
rely entirely on Chile saltpetre for . jt 

acid requirements. There was Mihail W 
K 6 che-de-Rame working the Pauling pro , 
producing 2 tons per day of 60% plant 

was taken over by the Government ; la i r ^ 
was erected by the Norwegian Company 
the Birkeland and Eyde process 
Pyrenees, where the Midi Railway Co. • 
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I ™ hydroelectric power station and could offer 
for purpoM. About 300 tons, 
as strong nitno .acid, was dehyered per 
calculatea works, either as nitric acid or 

or sodium nitrates, as required. 

“Thirffe plant was also erected at Angouleme for 
, ^ jJktion of ammonia, dorired from cyanamide, 
Kuhlmann-Ostwald process.* Arrangements 
m^e for the supply of 3500 tons of cyanamide 
"rm“^h and the pTan^ was in full work m 1917. 
The submarine menace becoming still more 
it was decided to create new wor^ capable 
't",?mduoing 500 tons of nitric acid and 150 tons 
" iSmonium nitrate per day. .This involved a 
ot 1000 tons of cyanamide and el^trio 
SerCT of 125,000 kw.-h. This power was found 
Pyrenees, the Alps, and centre of France, 
Lnd provision was also made for supplying a reserve 
amount from steam. , 

At the time of the armistice two of the new works 
had begun to manufacture and the others were 

nearly completed. . x* u 

With all the plant in operation, France would 
hare 'been independent of outside supplies of nitre. 

In this branch of chemical industry they got much 
ahead and still remain far in advance of us. 

An«i here I wish to express my thanks to my 
friendj Professor Haller, of Paris, for permission 
to draw on the information contained in his two 
p&pers published in the Bulletin de la Societe 
d’£ncouragement pour Plndustrio Nationale, 
November/ December, 1920, and for the loan of his 
rfides, and to members of the Service des Poudres 
et Salpetres, who have kindly helped me from : 
time to time, , . ' 

In this sketch I have endeavoured to indicate the 
really magnificent efforts that were made in this , 
country and in France in chemical industry during 
the war, and the enormous outputs of many and | 
varied chemical products. As achievements of 
chemical industry, all concerned may regard them 
with pride. 

And yet it is a bitter thought that all this inten- 
sive effort and expenditure of brains and intelli- 
genoe resulted literally in smoke and destruction of 
life and property that is truly appalling. As 
chemists, we know better than most people the ; 
awful possibilities of suffering and destruction 
another great war would entail, unrestricted as it 
would bo in eyery sense. 

It seems to me that it is especially laid on us 
to bear this in mind and combat every tendency j 
which might lead to war, and endeavour to prevent 
mankind from entering on such a suicidal course. 
Fortunately there is a more cheerful and hopeful 
J^y of Iwking at these chemical activities. 
Chemical industry, in nearly all its branches, 
received a great stimulus from the war. A very 
large number of chemists were brought into close 
industrial workj and have gained a 
valuable experience in factories, and have become 
practical^ acquainted with the construction of 
plant and running of chemical processes, and — in 
any instances — the coup de arace has been given 

to ^le-of-thumb methods. 

^5^. fortunate too in having at the head of 
siv^a Branch of the Department of Explo- 

: nn K. B, Quinan, whose good influence 

industry is being widely felt, 

^ through the work of the younger men 
— and practise-^his excellent 
leiTja n • studying and handling technical prob- 
Kaii inspiration to all of us who 

muf*b privilege of working with him. He had 
whoftft JS ■«^ith the distinguish^ chemist in 

emory these lectures have been established, 

*aldSon*teM^**KlJ*** out toat, mKhougli the ammonia- 

SBtablishedhv^ai" «* OatwakL the principle wa# 

*>y KiUUmaim, of LOte, to the aiBt^ of l£ cenWt 


and wae very desirous that the country should derive 
■as much benefit as possible from the raowledge and 
experience gained during the war. 

We may look forward with hope to holding our 
own and competing successfuUv in all branches of 
comical industry if we seek ‘for, and apply, the 
higl^st scientific knowledge available. 

The Universities and Colleges I am sure wish to 
help industry as much aa possible, whether by pure 
research or by imparting more technical teaching 
to those chemists intending to enter on an dndustriid 
career. Many of the professors and teachers did 
splendid work during the war, and were brought 
into close contact with many works and those con- 
trolling them. This experience, as well as the 
broadened ^mpathy which must have resulted 
between professors and manufacturers, should also 
be very helpful in developing technical education 
on sound lines. 

In looking over the long list of Hurter's activities 
and accomplishments one cannot help regretting 
that wo had not the advantage of his great abilities 
when faced with so many difl&cult and important 
industrial problems which he would have delighted 
in attempting to solve, and yet one has to recognise 
the pain it would have been to one so closely allied 
to two nations caught in the horrid cataclysm of 
war and feel glad that he was spared that experi- 
ence. The war showed us our lack of men of 
Hurter’s stamp, men of high scientific attainments 
coupled with the knowledge and practice of 
technical working. Undoubtedly we had some 
splendid ones, but not nearly enough. Hurter has 
left ns a great legacy in showing us the way in 
which technical problems should be handled, which 
is often of more general use than the solving of 
particular ones. Let us hope these Hurter 
memorial lectures will help effectively to keep his 
name and influence before us and induce us to pay 
closer attention to what he can teach us. 

In passing, I would like to refer to a subject 
I have much at heart and which seems to me not 
unsuited to be mentioned in a Hurter memorial 
lecture. 

The Institution of Chemical Engineers has just 
come into actual being. There has been much talk 
and discussion from time to time as to the definition 
of a chemical engineer, but whatever our individual 
opinions may be as to his education and his scope, 

I am certain we are one and all d^irous of seeing 
British chemical industry in a flourishing condition. 
Some one in a work.s must have a good knowledge 
of both chemistry and engineering if the work is to 
be wisely co-ordinated and the best results obtained. 

It is not easy to prescribe the l^t means of 
educating and developing men of this class, but I 
am convinced that it should bo attempted. I would 
earnestly ask those who are actively connected with 
the technical side of cliemi<»l industry, as weill as 
professors and teachers, to give this new Institution 
their whole-hearted support, sympathy, and advice, 
so that its activities may be wisely directed and 
prove a real force. 

There can be no difference of opinion as to the 
immense value of Hurter's contribution to ^0 
technology of chemistry, whether we consider his 
studies of the means of promoting action betw^ 
gases and liquids which were conducted in such a 
scientifically systematic manner, or his work in 
connexion with the manufacture of chlorine, or 
indeed any of his many activities. He a^ms to 
me to represent the highest type of industrial 
chemist or chemical engineer, whose example should 
be an inspiration to all of us. 

I cannot but think that he would have approved 
of this new Institution, and if it takes him as an 
idea4 after which to strive to fashion its members, 
chemical industry will benefit and Hurter s memory 
be kept greener than ever. 
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THE NITROMETER METHOT FOR TOE 
DETERMINATION OF NITROGEN IN 
NITRATES AND NITRIC ACID. 

BT H. W. WBBB, K.SO., F.I.O.j AND M. TATLOB, D.SO. 

The following invostigation was unAortaken to 
determine the cause of repeated discrepancies 
observed in practice between the percentage of 
nitric acid in samples of commercial acid, as deter- 
mined by means of the nitrometer on the one h^d 
and by titration with alkali on the other. I he 
total acidity by titration with alkali wm found to 
give values agreeing with the total obtainea hy 
determining the nitrous acid with permangaimto 
and the nitric acid by the ferrous sulphate method 
of Bowman and Scott. . 

The experiments here described were hence carri^ 
out with the object of deciding whether the di^ 
crepancy was due to inherent errors in the method, 

or to faulty manipulation. . . 

The materials employed consisted of (1) pot^ium 
nitrate recrystallised until frw from chloride a^ 
sulphate, and dried at 120“ C. ; (2) co^ntr^ 
nitric acid freed from chlorine and sulphuric acid 
by distiMation, and from oxides of nitrogen by 

*’**]to^*case of potassium nitrate the accuracy of 
the method w«aa checked by direct weighing, while 
in the second case the acid was titra^ 
standard sodium hydroxide 

chloric acid was prepared by distill^ion “““et 
known pressure, according to the 
and Bonner (J. Amer. Chera. 8oo., 19W, 31. 390), 
and was used as the standard in alkali titrations. 

The sodium hydroxide solution was free 
carbon dioxide and was prepared by allowmg clean 
sodium, supported by a nickel gauae, to deliqu^ 
into a nickel crucible in «n 
carbon dioxide ^ 

Messungen,” 3rd German Edn., 1910, 491). 

All the instruments employed were 
nitrometer by means of mercury, and 
means of water. An Ostwald-Luther calibration 
Se was us^ in the case of the burettes. 
Stan^rdised weights were used. 

The sulphuric acid used in the nitroircter was 
tested for freedom from nitrogen (1) by 
mercury in the nitrometer, (2) by the ferrous 
sulphsto test, (3) by diphenytamme, 8®^® 

only a faint blue coloration on warming and 

**^^'^uro 97% acid was diluted to 91—92% before 

" M^n^^'^"^The quantity of sulphuric acid 
WM te^tM low as was compatible with complete 

’ A^Sg^WMa^ueyrol and Fk.rentin,{Bu« Soc. 
rf^iTTi 1911 2 201) long shaking with strong 

^D^uric iid and meicury cause, reduction o1 
nitoic oxide to nitrons oxide and 

nnnecessarily long shaking was aTOided. After 

lv<S.r'S.ki3rpld£a ™ isx? 

WM a d«fease in volume observ^ a. a 
SmH of repetition of the „„fil"Ure 

rapidl»»to change in temperature than the gas. 


DnHng a reading the thermometer would rise fr 
0*6® to 1'5® C., while, with rapid reading, 
showed no change in yolume. ^usequently S 
temperature was always read before the ^ 
adjustment and reading of the volume of the^ 
For the same reason the readings should 1 

• ... # £ aC a.. 


...... ououia betfi 

in a room free from fluctuations of temperahi, 
such as are caused by draughts or direct bub J 
The barometer readings were corrected for temS 
tnre and the pressure was corrected for the coW 
of sulphuric acid in the cup, the density of the xji 
being taken as one-seventh that of the taeieas 
The volume of the sulphuric acid in the nitronuti 
was read to allow of correction for the sdubilitj oi 
nitric oxide in the acid. , * 

In the calculations 1917 atomic weights were ussi 
and Gray^s value 1*3402 g. was taken as the weigls 
of 1 litre of nitric oxide at 0° C. and under 760 nm, 
pressnre. Using these values, 1 c.c. of nitric tuiii 
w equivalent to 4*6164 mg,, of potassium nitrate nj 
to ^8144 mg. of nitric acid. 

Seavlta with potaasium nitrate. 

(1) 0*3106 g. KNO, yielded 74*5 c.c. NO atiil'C, 
under 7K*7 mm. 

Volume of 91—92% H,SO. m nitronieter=20'5tt 
Percentage of KNO, in purified pota,ksium nitnh 
(not corrected for solubility of NO)=?4'6i 
765*7 X 4*5154 .i- 760(1 + 22*7 X 0 00366 . 5 ) 3106 . 
99*42. 

(2) 0*3162 g. KNO, yielded 76*5 c.c. NOatSS'C, 
under 757*7 mm. 

Volume of H,SO. in nitrometer =20*5 c.c. 
Percentage of KNO, (uncorrected) = 99* 45. 

(3) 0*2836 g. KNO, yielded 67*75 c.c. NO at 22’ C, 
under 757*65 mm. 

Volume of H.SO, in nitrt)meter = 12*5 c,c. 
Percentage of KNO, (uneorrected) =99*65. 

(4) O^aOlO g. KNO, yielded 71*6 c.c. NO at 2C3=C, 
under 7S)*1 mm. 

Volume of H.SO. in nitrometer = 11 c.o. 
Percentage of KNO, (oncorrec^) =99*64. 

The above experiments show that the larger * 
volume of sulphuric acid in the nitrometer th 
greater the error in the determination of the per- 
wntage of potassium nitrate. There ore helm 
reducing to standard conditions 
solubility of nitric oxide in the acid must be appts 

to the volume actually read. aim 10 cc if 

According to Lunge (J., 18M, *• ^ • _a, 
96% sulphuric acid dissolves 0*35 c.c of 
at 18° C and under 760 mm., while accordijgt 
T^er (Z. anorg. Chem.. 1906 SO. 382) 10 c.c.« 
acid dissolve onW 0*193 c.c.. of 
Table I. atforda a TOmpariaon of the ettect or 

two different corrections. 


Tablk T. 


1. 2. 3. 

Vol. 

Up. Wt. un- 

of of cor- 

cx^. KKO, reeled 

S 


c.c 


4. 

% of 

KNUfl 

calc. 

from 

vol. 


5. 

Vol. 

ot 

acid 

In 

nitro- 

meter 

c.c. 


1 1 

0-3106 

68-30 

00 42 

20-5 

e 

0-3162 

60-42 

00-46 

S»-5 

3 

02336 

62-40 

9055 

12-6 

1 4 

0-8010 

66-30 

00-6i 

11-0 


6. 


Lnnue's 

roiT. 

vol. 


6d04 

70-Oft 

«-89 

6075 


Towor's 


(W-t: 
69T9 
62*72 
efl 59 


iQgW 

10O-) K 

JOO-I SW* 


The numbers in columns 6 presu®^ 

adding the number of ®®»>ic “nt.rne^ree, ^ 
to bo dissolved to the oof*®.®' renditions. ® 
subsequently reiuc^ to Toner’s corc®(^ 

Mrcentages obtained by ap^ "K 
differ inappreciably from lw£. ^ 
rection ^rc» a value 'I'^tly ^ h nitrst.^ 
evident that the nitrogen in potassu.n 
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(.orrectly estimated by means of the nitrometer 

92% sulphuric acid is employed, and the 

lability of nitric ©side in this acid is assumed to 
0*3 c.c, in 10 e.c, of acid. 

Experiments with nitric acid. 

The acid purified by distillation was titrated 
ainst pure sodium hydroxide solution free from 
rbon dioxide. To avoid loss of fume it was 
iehed directly into a deep flask containing nearly 
o^h B^ium hydroxide to neutralise it, and 
lium hydroxide was then added to exact 
utrality. 

ni 1*7715 e. nitric acid required 48*02 c.c. 0*5530N 
NaOH TOlution. HNO, =94*47 % . 

121 1*8381 g. nitric acid required 49*82 c.c. 
^ 0*55301^ NaOH solution. HNO,=94*46%. 
Nitrometer estimations gave the following 
iults : — 


In an attempt to weigh the acid in a sealed bulb 
loss of fume was observed on sealing, and the per- 
centage of nitric acid after applying Tower*s cor- 
rection was only 92*22. 

At this stage the nitric acid was re-titrated 
against sodium hydroxide solution by weighing into 
standard soda solution. 



Table II. 

Percentage of HNO, in redistilled nitric acid. 
Determined by the nitrometer. 


Uacorrected 

Corrected 

for wlubilitv of 


lor solubility 

NO accordiiuz to 


of NO. 

Limge. 

Tower. 

with alkali. 

93*55 

94-28 

93*97 

94-47 

92-82 

93 91 

93-44 

94*46 

94-31 

9511 

94-78 

94*43 

9204 

93-42 

92 81 



(1) 0'2664 g. nitric acid yielded 94‘9 c.c. NO at 
21*2° C. under 763*9 mm. 

Volume of acid in nitrometer=21 c.c. 

Percentage of nitric acid (uncorrected) =93*55. 
Corrected for solubility of NO according to — 

Lunge = 94*28. 
Tower =93*97. 

(2) 0*2183 g. nitric acid yielded 78*8 c.c. NO at 
18° C. under 740*2 mm. 

Volume of acid in nitrometer =25 c.c. 

Percentage of nitric acid (uncorrected) =92*82. 
Corrected for solubility of NO according to — 

Lungc=92*91, 

Tower=93*44. 

(3) 0*2137 g. nitric acid yielded 71*0 c.c. NO at 
21*7° C. under 763*2 mm. 

Volume of acid in nitrometer = 18 c.c. 

Percentage of nitric acid (uncorrected) =94*31. 
Corrected for solubility of NO according to — 

Lunge ss9o*ll. 
Tower =94*78. 

(4) 0 2128 g. nitric acid yielded 75*0 c.c. NO at 
\ 17*8° C. under 751*4 mm. 

Volume of acid in nitrometer=32 c.c. 

Percentage of nitric acid (uncorrected)=92'04. 
Dorrecteafor solubility of NO according to — 

Lunge=93*42. 
Tower =92*81. 

Fho cause of the discordance shown by these 
lues was detected by weighing the acid from an 
ium bulb into a weighing tube containing strong 
phuric acid. In one experiment the weight of 
d removed from the oleum bulb was 0*2079 g. and 
> weight of acid transferred to the w eighing tube 
s 0*2066 g. — a loss of 0*6 % . 

Calculated from the weight of acid in the weigh- 
I tube, 0*2066 g. nitric acid yielded 74*2 c.c. NO 
18° C. and under 7*^*2 mm. 

Volume of acid in nitrometer = 2o c.c. 

Percentage of nitric acid (uncorrected) = 93*35. 
l^rrected for solubility of NO according to — 

Lunge=94'41. 
Tower =93*96. 

I second experiment : 

^eight of acid taken from oleum bulb =0*2194 g. 
'®^^t of acid transferred to nitrometer = 
g-j indicating a loss of nearlv 3%. 

^188 g. of acid yielded 76*o c.c. of NO at 16*6° C. 
under 746*1 mm. 

olume of acid in nitrometer =20 c.c. 
ercentage of nitric acid (uncorrected) =93*19. 
orrected for solubility of NO according to— 

Lunge=94'04. 

.... Tower=93*67. 

, Will be noticed that the greater loss of fume 
second experiment has caused a further drop 
percentage of nitric acid, in the acid whicli 
Shes the nitrometer. 


From the values recorded in Table II. it is evident 
that the method of weighing the acid into sodium 
hydroxide solution, instead of into water, for the 
alkali titration, gives concordant results. On the 
other hand, fuming nitric acid cannot be weighed 
without loss into sulphuric acid, in the small quanti- 
ties required for a nitrometer estimation. 

In the following experiments this loss was minim- 
ised by weighing a large quantity of nitric acid into 
a deep bottle of about loO c.c. capacity containing 
a known weight of 97% sulphuric acid. The mixed 
acid of known composition can then be weighed 
from the oleum bulb into the cup of the nitrometer. 

The following figures show the extent to which loss 
of fume was eliminated by this method. 

Weight of nitric acid determine by difference in 
■weight of oleum bulb content 4*2740 g. 

Weight of nitric acid determined by increase in 
weight of bottle containing sulphuric acid 
4*2726 g. 

Therefore the loss of fume is now less than 0*04%. 

AVeight of 97% sulphuric acid 53*8264 g. 

Weight of nitric acid added 4*2726 g. 

Percentage of fuming nitric acid in the mixed 
acid 7*354. 

In the first experiment the weight of mixed acid 
employed was determined by difference in weight of 
the oleum bulb and cliecked by re-weighing in a 
stoppered tul>e. 

Weight of mixed acid taken from oleum bullb = 
2*6456 g. 

Weight of mixed acid in stoppered tul>e = 2*64o8 g. 

These weights showed that the mixed acid could 
safely be weighed into the cup of the nitrometer, 
and its weight taken as the difference between the 
weights of the oleum bulb contents. Therefore In 
the second experiment the double weighing was dis- 
pensed with. 

(1) 2'6458 g. of mixed acid containing 0*1946 g. 
of nitric acid yielded 72*4 c.c. NO at 19*0° C. 
under 72S*8 min. 

Volume of acid in nitroraeter = 17 c.c. 

Percentage of HNO, in fuming acid (uncor- 
rected) =93*91. 

Corrected for solubility of NO according to — 

Lunge =94*69. 
Tower=94*34. 

(2) 2*1410 g. of mixed acid containing 0*1575 g. of 
nitric acid yielded 58*6 c.c. NO at 19*0° C. 
under 729*4 mm. 

Volume of acid in nitroineter=12 c.c. 

Percentage of HNO, in fuming acid (uncor- 
rected) =93'99. 

Corrected for solubility of NO according to — 

* Lunge=94‘64. 

Tower =94*3®. 
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It was thought possible that the nitric acid might 
contain carbon di<ncide to have appreciable 

effect in the titration of the acid with soda solution. 

A large quantity (3 — 4 g.) of the acid was there- 
fore weighed linto a known volume, in exce^, of 
standard sodium hydroxide solution, and the excess 
titrated with N/10 hydrochloric acid solution. The 
sodium hvdrcaciae had been previously standardised 
against hydrochloric acid using the same two 
indicators. 

Strength of caustic soda solution using methyl 
orange indicator =1‘1803N. 

Stren^h of caustic soda aoAution using phenol- 
phtHalein indicatori=l*17^N. 

(1) 55*165 c.c. of sodium hydroxide mixed with 
4*3396 g. HNO, required: 

(а) For neutrality to methyl orange 0*66 c.c. 

0'1013N HCl solution. 

(б) For neutrality to phenolphthalein 0*63 c.c. 

0*1013N HCl solution. 

(а) Using methyl orange, HNO, -94*45%. 

(б) Using phenoiphthalein, HNO, ^94*40%. 

(2) 50*13 c.c. of sodium hydroxide so>lution mixed 
with 3*9038 g. HNO, required : 

(a) For neutrality to methyl orange 7*84 c.c. 

01013iV HCl solution. 

(b) For neutrality to phenolphthalein 7*11 c.c. 

0-1013N HCl solution. 

(a) Using methyl orange, HNO, =94*34%. 

(b) Using phenolphthalein, HNO, =94*31%. 

These values show that the percentage of carbon 

dioxide present is so small that it can neglected 
in considering the results. 

Table 111. compares the results obtained by weigh- 
ing the nitric acid as mixed with those obtained by 
alkali titration of the nitric acid. 

It is hence evident that when fuming nitric acid 
is weighed out in such a manner that loss of fume 
is avoided the use of the nitrometer gives values for 
the percentage of nitrogen, calculated as nitric acid, 
which agree within 0*15% with the values obtained 
by titration with alkali. 


Ite. U,ij2j 


tabi^ in. 

Ptrcentagt of HNO. in redUtiMed nitrk 


IDeternUned ty the nitromc4;cr, 
weighed, with 97 % 

UncoTTeded Corrected for eolubUJty 
for M^ubUlty of KO according to 
of NO. Lunge. Tower. 

M&l 94-00 M'34 


acid. 


orange^ 


phttuUein. 


93*99 


Menu 


9404 


94*47 

04*46 

94-43 

94-40 

9431 


9445 

94’34 


9443 


Con elusions. 

1. The nitrogen in potassium nitrate can baj 


rectly determined by means of the nitrometer , u 

and the soS 

“ assumed!, ' 


be 0"2 c.c. in 10 c.c. of the acid. 


2. When nitric acid is weighed out in such a 
that loss of fume is avoided the nitrometer detw 
mination gives values for the percentage^ 
nitrogen, calculated as nitric acid, which acre, 
within 015% with the values obtained by titrS 
with alkali. 


3. The correction for the solubility ot nitric oxide 
in sulphuric acid (0'35 c.c. of nitric oxide in lOct. 
of sulphuric acid) given by Lunge (loc. cit,) is too 
high when 91 — 92% sulphuric acid is used, 

4. The nitrometer should bo used in a room ftoo 
from rapid fluctuations in temperature, .md tlio 
temperature should be read before the volume ol 
gas, in each case. 

5. large quantity of the nitric acid for analjih 
should he weighed with a known weight of strong 
sulphuric acid contained in a deep vessel and tbt 
necessary amount ot the mixed acid weighed i»tt 
the nitrometer. 


Technical College, Cardiff. 
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the PE-WATERING of peat by PRIiSSURE. 

Bi' TROF. J. W. HINCHXEY, .WH.SC-; A.K.8.M., F.1.0. 

{Ahridged.) 

peat is a materiail which occurs in extraordinarily 
[arse areas all over the world, and is formed by the 
ie^niposition of plants in the absence of air. 

The quality of the peat is determined by the 
’haracter of the plants which led to its formation, 
the latitude of the place and the geologica;! forma- 
tion of the country. 

Since water forms the medium by which contact 
with air is prevented, the country where the peat 
iccumulates is shaped like a basin and the sub- 
ioil consists of an impermeable layer of clay or 
similar material. 

Ib will be realised that there is enormous varia- 
:ion, both chemically and physically, in the quality 
)f peat from different bogs, and any discussion on 
he treatment of peat cannot be exact in a general 
vay, since the behaviour of the peat from different 
iistricts must vary considerably. Peaty matter 
loutains on an average, when free from moisture, 
tiout 58% of carbon, the remainder being mainly 
5’drogen and oxygen, and according to the 
conditions under which the deposit is formed, 
associated ash may vary from 0‘5 to 20 or 30%. It 
s obvious that peat will contain such chemical 
ubstances (or their decomposition products) which 
haracterise the plants from which it is produced, 
ind it is found that while some peats contain as 
imch as 10% of waxes, resins, etc., others may 
ontain less than 1% of these substances. As a 
general rule peat contains less sulphur than the 
daiits from which it is derived, and it is interesting 
0 note that this elimination of sul^iur may often 
e observed in peat bogs. In the Doncaster Bog, 
or example, the light-coloured peat which is found 
lear the surface of the bog is continually giving off 
iilphurous gases, while the black peat immediately 
inaor it is absolutely free from smell. 

On account of its comparative freedom from 
nlpluir, and its well-divided condition, dry peat 
iirns^ ivith higher efficiency in furnaces than coal 
ud decs not seriously attack the metal parts of 
he plant. On this account peat-fired plant has a 
^wer rate of depreciation than coal-fired apparatus, 
eat car^n is a valuable raw material in industry, 
nd it is possible to obtain from it an almost 
hemically pure carbon. Its finely-divided con- 
ition makes it most convenient also for the manu- 
cicture of decc^orising and activated carbons. Raw 
■eat ill fairly-drained bogs usually contain from 85 
0 water, i.c,, eacb part of the dry substance 
5 as.sociated with from 6 to 9 parts of water. The 
eat also contains a quantity of colloidal material 
uich is useful in some processes for the utilisation 
t peat, whilst in other processes steps are taken 
^ destroy it. The shrin kage of air-dried peat as 
'^i? . on account of the presence of this 

;>Hoidal material, is generally about 70%. 

/ to the present, the only methods of utilising 
eat v-hich have persisted have depended upon air- 
The simplest process consists of exposing 
from the peat bog to the air for a sufficient 
n^h of time. Variations of this process consist 
^*\^ding or masticating ” the peat in such 

ay that the plasticity is increased ; so that, on 
^contraction is greater and the density 
^ final product is raised. 


«curs m the bog, it may be taken 
rougW} , that one cubic metre of peat Weighs 1000 kg, 
taay one ton), and as in the course of drying, con- 
traction takes place, the density of the final peat 
may vary from 0*2 to 1. It is obvious that the 
quality of the peat will vary with its depth from 
the surface of the bog, the upper layers or youngest 
peat being most fibrous and the oldest peat, tiiat 
at the bottom of the bog, being most decomposed. 
At the same time, owing to the water-logged con- 
dition of the bog, the lower layer will not only 
be more decomposed, but may contain colloidal 
material washed from the other layers. The 
density of the dried peat from the lower layers on 
account of pressure will be much greater than that 
from the upper layers, while the content of water 
■18 usually dess. Peat from the upper layers of manv 
bogs is of a fibrous character, and, after drying, 
makes a most useful “ litter ” for animals, and 
the dust gives a packing for fruit and similar goods. 
The products of the decomposition of the vegetable 
matter have disinfectant properties, which render 
the material of extremely great value for these 
purposes, whilst, after use, it is available as a 
manure. 


The efficiency of methods of obtaining peat by 
air-drying is limited by the character of the 
climate, and in few cases can more than two 
** crops*’ per year be obtained. It is obyious, 
therefore, that the commercial utilisation of peat 
can only be small, since the rate of working from 
a bog is 60 slow. Attempts have been made and 
very large sums of money have been lost in machine- 
devices for drying peat at a sufficiently rapid rate 
to produce commercially an industrial fuel or other 
industrial products. 

Now the calorific value of ashless, dried peat is 
at the most, 6000 calories per kg. The best British 
peats have a calorific value of about 5500 calories 
per kg. The calorific value of peat as burnt in 
furnaces is somewhat lower than this, on account 
of the “ equilibrium-moisture ” associated with it, 
and may generally be taken at about 3500 calories 
per kg. Of all the processes for the rapid drying 
of peat, it will be clear without much consideration 
that a direct drying operation could not be a com- 
mercial success. In the best drying plants at least 
600 calories is required for the evaporation of one 
kg. of water, so that the association of one kg. of 
p(*at with 6 kg. of water would mean that the whole 
of the heat energy available from the peat on com- 
bustion would be required for its drying. Recently, 
the problem of drying by direct heat has been 
rtsuscitated through the development of the “heat 
pump evaporator.” Heat pump evaporators are 
now made which may be depended upon to evaporate 
at a rate such that 1 kg. of steam will evaporate 
4 kg. of water. Whether this process can be applied 
to such a m.-iterial as peat is extremely doubtful, 
since the difficulties associated with evaporating 
liquids ill such apparatus are enormously increased 
with a material like peat. 

The author has been engaged for several years 
past on methods of de-watering peat by pressure 
and is convinced that such methods offer an attrac- 
tive commercial solution of the problem. 

In drying peat by heat or by air-drying processes, 
the presence of the oolloidal matter may be a dis- 
tinct advantage, but in getting rid of the water by 
previsure, the presence of this material is a most 
serious objection, and methods have to be adopted 
bv which it is completely or largely destroyed. Both 
extreme cold and heat are capable of bringing about 
this result, and the problem of getting rid of the 
water is reduc-ed to devising a mechanical process 
which shali not only be practicarbut will pay. 

It has been stated that the percentage of water 
in peat as it occurs in a drained bog is visually 
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t“«. 30,182, 


from 86 to 90% . By « simple pressing operation in 
the cold, which can be carried out by niaana of a 
‘‘aqueeaing-conveyer ” at the bog it^f, this per- 


Curxt€9 showing change tn pr€53t<i'6, thtcfcncM of 
cake, flow of water. 



centage of water may be reduced to from 80 to 
81%, or four parts ot water to one part ol peat. A 
pressure of 50 lb. per sq. in. is necessary and the 
time of application will depend on the thickness of 
the layer. 


peat to reinoTo the water enccesefully by , 
down to approximately 50%. Ekenberg has i 
that a temperature of over 150° C. is reqab-Ji < 
this purpose. The author has found, howevertr 
temperatures approaching the boiling point of » ■ 
are suUicient provided that suitable apparatif''! 
used. ^ ^ 

The work of the author has been carried out 
a press, which, from a mechanical point of , "* 
may bo seriously criticised, but from a practf''l 
point of view is extremely effective and WpimT 
Experiments on this small press showed that ap 
warming to the boiling point of w.iter, suitaH 
applied pre^ure rising slowly to half a ton ^ 
sq. in. reduced the water-content of Norfolk 
below 50%. In some of the experiments with^' 
tain Norfolk peats a figure of 35% was obtainL 
but generally the fi^re was 42 to 45%. ft n-jinJ 
obvious that the final percentage of water rij 
depend upon many factors, but mainly upoj 
original vegetation from which the peat was forinsi 
and its age. 

With peat from the Doncaster district a fml 
moisture content of 55% was found to be the limit 
and in experiments with peat fi-om other distrieb 
in this country it is found that the loner limit for 
practical purposes varies from about 10 to So"' of 
moisture. 


With regard to the cold pressing of peat, it h 
desirable to know to what extent cold pressing cai 
be applied, and Fig. 1 is a curve obtained in esperi. 
ments on Somerset peat, from which it will h 
seen that at a pressure of nearly 800 ib. i»r sq, in 
and proising under the very best conditions th 
percentage of water was only reduced to an average 
of about 7.5%. The press used is shown in Fig, ! 



Fio. 

Practical experiment by the author has shown 
that in suitabte apparatus it is not necessary to 
destroy entirely the colloidal matter present in the 


mounted at the wor^. of Armstrong, I' jr» 

Co. The stroke of this press w^ 18^^ of the cak® 


of the pifltona sq- 
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mi 


s -n • the head and piston of the press were 
beiag o sides of the press were formed of 

consisting of tinned steel wire 

will he noticed from the oupe tlmt the par- 


uslrf'on that occasion did not part 
rwater until a pressure of ISOlh. i«r sq. in. 
"‘3 U V. reached. On exammation of the press 
hf/ J^geold pressing was concluded it was found 
L filtering surface was completely choked, 

r^Serable amount of work in clean- 
ing w^ n^^ssary before the press could be used 

““Cklready stated, the sides of the chambers were 
with filtering material, and the mechanical 
P'^^^cti^n o^his part of the press calls for a 
Scat dell of ingenuity in ord^ that the bltering 
® of large presses can be renewed without 

“ iL of tSe ITie pistons slide on strips of 
™^1 which are used to hold the filtering surfaces 
^position, and at the same time protect the filter- 
iL^surface from wear from the piston it^lf. Now 
will be noticed that m this method of working 
fhe direct pressure of the press does not come upon 
ithe filtering surface. During no part of the process 
^of Dressing does the peat behave as a fluid, and 
ionlv to some extent does it behave as a semi-fluid 
There is little doubt, however, that near the end 
of the stroke of the press the lateral pressure is 
not more than one-third of the vertical pr«sure, 
whilst at the beginning of the prising the lateral 
pressure near the piatou i£ about four-laths. 
Arraii'^emcnt flre made in the press so that steam 
mav pa«s throufih one filtering surface and dis- 
charge through the opposite filtering surface and 
Dj.ee versa. At the same time when the press is full 
of peat the admission of steam may bo used to blo*v 
out any accumulation of deposit at the back of the 
hltering surfaces. It will be realised^ therefore, 
that the surface of the peat nearest the filtering 
surface is submitted to the highest temperature 
conditions, and that normally in a pressing opera- 
tion the colloidal matter in the centre of the cake 
is only partially destroyed, while that nearest the 
filtering surface is whoUy destroyed. 

The operation of presaing in this little press may 
he completed in from 20 mins, to half an hour, and 
in the first two -minutes this operation the steam- 
ing may take place. Visible stieani is not produced. 


fiurves showing change in pressure^ thickness of 
cake, flow of water. 

Charge 38 Al 89%. 

Cakes 19 U». M-4 to 
Steamed for 2 mlnA. 



the curves of Fig. 3 with Fig. 1 it will bo noticed 
how the water curve lies much above the pressure 
curve in the latter case, and it will also be realised 
that the pressure necessary is now less thau 500 lb. 
per sq. in. Now the reduction of water content 
from BO to 60% means that one part of peat asso- 
ciated with four parts of water has become one part 
of peat associated with one and a half parts of 
water, that is by this process of pressing, two and 
a half parts of w’ater associated with the peat have 
been eliminated. The cost of a press and its wear 
and tear are not such serious matters with pressures 
up to oOO lb. per sq. in. as with pressures formerly 
considered necessary. The reduction of the water 
content from 55 or 60% to 25 or 30% is not a very 
serious problem, although at first sight it would 
appear so. To begin with, the peat cakes are dis- 
charged from the press at a temperature of about 
05^ C., and in cooling down to the ordinary tem- 
perature while exposed in a suitable way to the 
air, the actual water content is reduced nearly to 
50%. The further drying to 30% (the usual air- 
dried peat figure) may be carried out in the course 
of 4 or 5 hours by passage through a long tunnel 
dryer the air of which is heated by the waste heat 
from the power plant. 

A simple estimation of the amount of energy 
required to carry out this pressing operation is 
desirable, in the first instance, at the factory one 
part of peat is associated with four parts of water, 
and it may be taken that to heat this material to 
100^ C. about 320 calories per kg. of dry peat 
present would be required. Assuming that the 
dried peat had a calorific value of oCk)0 calories 
per kg., thi.s means that between 6 and 7% of the 
energy of the peat is required for ihis process. 
If, however, air-dried peat with a calorific value of, 
say, 3500 calories is being burnt in the power 
plant, this would be equivalent to D% of the heat 
energy available from that peat. Assuming that 
the power plant has an efficiency of 50%, which 
ought to be a sufficiently conservative value, this 
would mean that 20% of the energy of the peat 
w'ould be required for the steaming process. 

The cost of the pressing processes in heat energy 
is readily reckoned, and will be found to be 
approximately 0*7% of the heat energy contained 
in the peat. Since, however, hydraulic plant is 
notoriously inefficient, 7 tidies this value may be 
taken as a figure cert^n to.be realised, and it may 
be assumed that not more than 5% of the energy 
of tile peat will be needed for the pressing opera- 
tions. These considerations show that one quarter 
(20% +5%) of the peat produced must be burnt in 
the power plant to prodnoe the energy ntxiessary 
for the process, three-quarters of the production 
being available for the market or other purposes. 


Tile little press illustrated has been worked for 
I weeks continuously without any difficulty with 
e filtering surfaces and with practically no 
ri.ation in its performance. It was designed after 
vera! voars of experiment as a small portion of a 
rger commercial press of six chambers to take a 
arge of 11 tons per operation. Such a pre^ with 
ecSories would cost about £2000. and would treat 
out 00 tons of 80% peat per day of 24 hours, 
“idinc 30 tons of peat cake and about a) tons 
dried peat per day, of which 5 tons would be 
inied in the power plant, giving a net yield of 
tons per day. 

The commercial efficiency of this process is bound 
> with that of the method of obtaining peat from 


This subject is an extremely wide one, but it may 
lie assumed tliat with a project of reasonable aiM, 
the modern excavator or a modificatton of the 
dredger would give that low cost of winning from 
the bog that is necessary. 
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entirely frefih straw is found to be mncb weaker 
tbsn that made from esparto. Straw, faoweyM, is 
a cheap material, and is capable of producing a 
very white pulp, which also has the property of 
hydrating and partially gelatinising durme tbe 
“ •beating “ process. This gives a ** hardness ” and 
“ rattle ” to the finished paper which is considered 
desirable for many purposes. Straw pulp is, there- 
fore, nsefiil when roixw with other pulps, such as 
those from esparto, cotton, or flax, to produce fine 
qualities of paper. 

It is possible that since the introduction of liquid 
cMorine in cylinders this ** gas bleach ** will come 
into favour once more. The production, handling, 
and control of chlorine at a mill were difficult and 
expensive undertakings, whilst hypoclilorites were 
simple and convenient to use, with the result that 
hypochlorites came into general use in place of 
elementary chlorine. This position may easily be 
leversed now that the supply of chlorine on a com- 
mercial scale in a convenient and easily used form 
is possible. 

In America liquid chlorine has already been 
extensively used in some paper mills for the pro- 
duction of bleach liqnor from milk of lime. In 
America, as in Europe, large plants bad been 
installed for the production of liquid chlorine for 
war purposes, and even during the war attempts 
were made to apply this liquid chlorine to paper 
making. It was believed that its use would improve 
the wholft practice of bleach liquor production and 
would eliminate an unpleasant portion of the mill 
— that is, the bleach-mixing plant. It was 
these motives, rather than the hope of effecting 
economies, which inspired the earlier work. The 
war and the increase in production and increase 
in efficiency of liquid chlorine plants put the whole 
matter on a different footing and definite economies 
were effected. 

The process used is as follows: — Suitable quan- 
tities cr lime of high calcium content and of water 
lare placed in a tank and kept constantly agitated. 
Quicklime may be used if necessary, hut it is pre- 
ferable to use’ slaked lime and so avoid delays for 
cooling. Milk of lime is pumped from this tank 
to the top of an absorption tower, which is usually 
built of, or lined with, stoneware. The tower is 
packed with small cylindrical stoneware rings so 
as to give a large absorption surface. The milk 
of lime flows down this tower and returns to the 
original tank. "When sufficient time has elapsed 
to ensure a good circulation being established, 
chlorine gas is introduced at the base of tbe tower 
and absorbed in the descending stream of lime. 
Circulation of the liquor through the tower is 
maintained until the solution has reached any 
desired strength up to about 50 grams of available 
chlorine per litre. The chlorine supply is then cut 
off and the agitator and circulating pump stopped. 
The liquor is allowed to settle and the clear bleach 
solution run off to stock tanks. The small amount 
of sludge remaining is allowed to accumulate 
during several repetitions of the above proceeding. 
"V^en this accumulation of sludge has become too 
large for convenience it is pumped to a sludge tank 
and washed by agitating it with water. After 
settling the wash water is run off to the original 
mixing tank as make-up liquor for another hatch 
of lime. tTsually it is sufficient to wash the sludge 
twice before disposing of it as refuse. In some cases 
the use of a sludge tank has been found to be 
unnecessary as the washing can be carried out in 
the lime mixing tank. 

The chlorine is supplied from cylinders or, in 
the case of a large plant, from tank wagons. In 
America liquid chlorine is drawn off from a tank 
wagon into an evaporator consisting essentially of 
an iron still surrounded by a water tank which is 
iiiftikiaiDgd at a temperature of about 70^ C. by 


IDe(;.3o, 
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injecting a suitable quantity of steam s 
Liquid ^lorine is dripped into the evaporaf ^ 
gas drawn off to tiie ^sorption towers.^ 

In 1921 an efficiency test was nia<ie \ 
Electro Bleaching Gas Oompanv of New Yq if ^ 
plant installed by them at a large paper 
Canada. This plant consists of a hydratin ’’ 
for slaking quicklime, three agitating tanVs ,? 
mixers for the batches of milk of lime, an a ' 


tower, a sludge tank, and three stock 
finished liquor. Each batch of milk of 
tained about ten to twelve thousand gallon^ 
the chlorine was absorbed at a ratp 
^ and 600 lb. per hour. "When the 
chlorine content reached 35 — 40 grams per^rf 
depending upon the amount of excess lime pre ^ 
the process was stopped and the liquor all 
to settle. A fresh batch from another 
tank was then started. 

Ten batches of bleich liquor were made and ti 
entire contents of a tank w'agon were consn^ 
in the test. The wagon was weighed at the 
ning and end of the run. Analyses of the Sj 
of lime, the finished bleach liquor, and the reS 
sludge were made. The total chlorine 
available Cl, chloride and chlorate) present in i 
original milk of lime was 2602 lb. The tob 
chlorine in the finished liquors was 32,6421b TV 

a total of 30,040 lb. of cblorine had been j' 


The weighings of the tank wagon showed ittowTi 

tain 30,000±100 lb. Thus the efficiomy of absorp 
tion must have been practically ioo\:. Oi l 
30,040 lb. of chlorine absorbed, 2i).790 lb. wi 
present as available chlorine. Thi.s means tb 
efficiency of absorption from a bleacli-makiiigpoin 
of view was 99*17%. There had been practicall’ 
no formation of chlorate. Analysis of the shdg 
as it wft.s run to waste showed it to contain atoU 
of 92 'lb. of available chlorine, i.e., 0'3r2 of i 
available chlorine absorbed. The amount of lia 
used w’as l'0o2 lb. of quicklime per lb. of chloriii 
absorbed. 

The w hole test shows the plant to be very efficicDt 
and it has decided advantage over the usuDlnethn 
of prpducing bleach liquor from dry bleachiDj 
powder. The liquor contains less limo .sludge, m 
therefore settles more q\iirkly. Strong blead 
liquors can be prepared and diluti’d a.s mjuiredfc 
use. Thus a comparatively .small pluiit hasalatg 
output. The reduced quantity of sludge tobedij 
posed of naturally menu.s more cfTident Tiashini 
and therefore le.ss available chlorine goes to tb 
refuse tip. Also the co.st of sludge* disposal i 
reduced in proportion as the sludge is reduced, 

In this country, ns yet, liquid cblorine has m 
effected any such enormous cluingcs. Hoiievei 
with apparatus such as exists in prc'>cnUlay Bni'i 
paper mill.s and bleach fields ii is possible t 
chlorinate milk of lime and produce bkacli I'W 
direct. A rapid agitation is necessary and afairt 
deep mixing tunk is desirable. 

Details of such a run are as follows:— The ^ 
at which the trial w’as made uses bleach 
at 51® Tw.p that is about 17T 
available Cl. 264 lb. of poor lime 
and 237 lb. of liquid chlorine were , 

total qinantity of bleach liquor at 51 I'J- 
tained was 211*5 cubic feet, aud Jt coc 
331*0 lb. of available chlorine, 
available chlorine on the total chlorine u 
therefore 97*4%. This compares very j 
with the efficiency of most bleaching 
Using bleaching powder it is soincwliat ^ 

g et even a 95^ efficiency of extraction; m j 
igh a figure is probably rare. 

There is one other method of using ijquor 
to advantage in the production of 
and it is this last method which at the mo 
probably find most favour in the eyes 
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okers and bleachers. It consiets simply in 
hlorinating the free lime present in ell bleaching 
mv'ders during the agitation of the bleaching 
mrder with water to make bleach liquor. This 
rocess can be undertaken with ease in the usual 
, g of bleach mixer. All the extra, apparatus 
^Quired consists of one or two dip pipes leading 
own to the bottom of the mixer, to which the 
hlorine cylinders can be connected. If the agita- 
ion of the mixer is very rapid, having a peripheral 
^cd of 500 feet per minute or thereabouts, the 
ilorine can be introduced into the bleach batch as 
quid and allowed to vaporise in the mixing tank, 
"his allows the cylinders to be emptied rapidly, and 
fc is possible, ^ven a suitably deep tank and rapid 
gitation, to introduce the necessary quantity of 
hlorine in 20 — 25 minutes. When agitation is slow 
t is advisable to bubble chlorine gas into the liquor, 
"his is done fay using cylinders having no interna! 
iphon pipe, which, therefore, deliver gas. This 
lows the process down somewhat, but is not a 
erious obstacle to success. It has been found by 
xperiment that average bleaching powder, con- 
aining35— 37% of available chlorine, can absorb by 
his process about one ninth of its weight of extra 
hlorine. The residual sludge is, of course, con- 
iderably reduced, sometimes to as little as one 
ourth of its normal bulk. The original sludge 
onsists chiefly of free lime, and this has gone into 
olution to form hypochlorite. 

Bleaching powder casks contain about 6 cwt. of 
he powder. A cylinder of liquid chlorine contains 
0 lb. of chlorine. Thus a cask of bleaching powder 
,eighs a little more than 9 times as much as the 
ontents of one cylinder of chlorine. It will be 
een that one cask — one cylinder is a convenient 
iractical arrangement. 

Details of a typical run are as follows: — 

Weight of 35% bleaching 
powder used = 4432 lb. 

Available chlorine content 
of this quantity = 1551'2 Ib. 

Chlorine added as liquid = 360 lb. 
Theoretically possible quan- 
tity of available chlorine 
in inished bleach liquor ^ 1911*2 lb. 

; Actually 10,737 gallons of 6° Tw, bleach liquor 
was produced, containing 1863*9 lb. of available 
chlorine. The loss of available chlorine is therefore 
4r3 lb. or 2*47%. This proved to be a more 
economical w^orking than the usual mill practice, 
and in addition the process has all the advantages 
claimed for the American practice of chlorinating 
milk of lime in towers. 

1. Stronger bleach liquors can bo obtained if 
desired. In other words, the output of any given 
-plant can be considerably increased without any 
other alteration than the provision of chlorine inlet 
pipes. In one case as much bleach liquor is being 
produced in three mixers as was originally made in 
five. 

2. The quantity of sludge is considerably re<luced. 
Instead of sludging out after each mixing, tw’o or 
even three batches can be mixed in succession before 
the sludge need be washed and rejected,. 

liquor settles faster. There is less solid to 

settle. 

4. Economy of bleaching powder is effected The 
extraction of the available chlorine is more com- 
P ete, chiefly because the reduced amount of sludge 
be more efficiently washed. 

,^* Thei^ is lets bleaching powder dust floating 
^ ® j • ® bleach house because less bleaching 
n *9 used. This is a point to be considered, 
s bleaching powder dust is very irritating to the 
<^yes, nose, and lungs. 


This process of chlorinating bleaching powder 
during mixing has been in use in Germany for 
many years. It was seen iby a Scottish papermaker 
at the Zanders Mill before the war, and shortly 
after the armistice a member of the United Alkali 
Company’s chemical staff visited this mill and saw 
the process being operated. Practical trials W'ere 
then made at an English paper mill in the summer 
of 1919, but at that time the cost of liquid chlorine 
did not permit of economical working. This cost 
factor has since changed, and the process now offers 
financial advantages. 

Summing up the developments in the use of 
bleaching -agents, dt would appear that the advent 
of liquid chlorine as an everyday article of commerce 
will mark a new era in bleaching practice. Liquid 
chlorine is a comparatively new product in this 
country, and is only beginning to make its presence 
felt. It would be a bold statement to say that it 
is going to place bleaching powder among the 
obsolete chemicals either here or in America, but 
there can be no doubt that it is going to find 
extensive application either as an adjunct to 
bleaching powder or in spwial cases as a substitute 
for it. Bleach liquors will be made by the con- 
sumer. We are reverting to the position of over 
100 years ago — with one difference, viz., liquid * 
chlorine instead of chlorine gas. 

Discrssiox. 

Mr. R. Easton had observed that during the war 
dandy rolU were more liable to break down than 
previously. Ho asked whether the breakdown was 
due to chlorine in the pulp or whether other factors 
were responsible. 

Mr. Inman thought that it was very unlikely that 
surplus bleach liquor would survive the various 
paper-making operations which followed the bleach- 
ing process and pass along the machine to the dandy 
rolls unless an enormous excess had been used. 

Dr. A. Holt asked whether data were available 
as to the stability of strong solutions of hypo- 
chlorites in stock tanks. 

Mr. Inman said that the practice was to run the 
solutions into tanks where the sludge settled fairly 
quickly, and to use the hypochlorites practically as 
soon as they were made — ‘actually they were not 
kept for more than two or throe days. Some 
bleachers preferred fresh solutions which contained 
excess of alkali and acted slowly, while others 
preferred older solutions where the free alkali had 
been partly neutralised by carbon dioxide, and 
w'hicli bleached more quickly. 

Mr. AnTnra Carey remarked that the greater 
speed with which sludge settleil in the newer process 
was explained by the fact that calcium carbonate 
settled quickly, lime slowly, “and chlorination of the 
hydroxide caused its removal, leaving only the 
material which gave a clean solution readily. 

Mr. A. T. Smith said that the American practice 
was very interesting as show’ing the trend of affairs 
wiien large-scale production Wt^s required. Varia- 
tions in technique with scale of production did not 
explain why the use of towers was preferred to the 
direct way' of passing the gas direct into milk of 
lime. There was no doubt about the convenience 
of making bleach liquors where they were to be 
need ; further, the new process evaded the difficulty 
of sludge disposal, which was a serious matter in 
older works — it did not produce sludge in quantity. 
One main reason why liquid chlorine had not been 
us^ as widely hero as abroad was the policy of tblk 
railway companies, who refused to grant facilitiOT^ 
for transporting liquid chlorine. 

The Chairman said that the question of transfer 
of liquid chlorine by rail was of great importance if 
it was to be used in paper manufacture. 
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NOTE ON THE WAX COATING THE STEMS 
OF THE AUSTRALIAN “CANE GRASS’* 
GLTCESIA BAM1GE2U, F.v.M. 

BY HENRY G, SMITH, 

In addition to the name “ Cane grass ** this Aus- 
tralian plant is also known as “ Bamboo grass.** 
It is perennial and occurs plentifully in certain 
localities in New South Wales; Victoria, aud^^uth 
Australia. It is a coaree, caiie-like species. 'has a 
hard stem, and grows in what are known as “cane 
-swamps.** It has considerable weather-resisting 
properties, and being quite suit-able for thatching is 
employed for that purpose in localities where it 
grows abundantly. The sample from which the wax 
was prepared was forwarded to the Sydney Techno- 
logical Museum by Mr. J. P. Butler, who procured 
it from the neighibourhood of Warren, New South 
W^lea. TIpR entire stem is coated with an almost 
colourless wax, which separates in flakes when the 
stem is sharply bent. The wax as thus separated 
melted at 82® C., and in appearance, melting point, 
and hardness, much resembles carnauba wax, and 
might be equally well employed for industrial pur- 
poses. It is sumciently hard and brittle to be pow- 
dered, and although but little soluble in ether, yet 
the ether has the property of separating the wax 
entirely from the stem, the greater portion falling 
to the bottom of the containing vessel as a whitish 
powder. 

The peculiarity of Glyceria wax is its high acid 
value, thus indicating a large proportion of the 
-wax to consist of one or more of the higher acids. 
The melting point of the separated acid was 82®, a 
igure suggesting it to consist largely of cerotic acid. 

For the preparation of the wax in larger quantity 
the stems were rut to a convenient aixe, trehted with 
cold ether, and the process repeat<ki. 54 lb, of 
material — containing 10*6% of moisture — gave 55 
gram.s of wax insoluble in ether, equal to 2'2%, 
and 10 grams soluble in ether, equal to 0*4%, or a 
total of 2'6%. 

The portion sohible in ether was somewhat dark 
coloured, caused by the chlorophyll extracted at 
the same time, but the larger insoluble portion was 
quite Light coloured. The ether-soluble portion 
melted at 73® C. by the capiUary tube method in 
water, and the larger incoluble portion at 83®. 
Olyeeria wax is insoluble in water, and but slightly 
soluble in alcohol, benzene, acetone, and chloroform 
in the cold, hut mostly dissolves in any of those 
solvents when boiled, separating out again as the 
8oluti(Mi cools. The portion insoluble in cold ether 
was also insoluble in ooiling ether. 

The ether-soluble portion had sp, gr, 0*975 at 
18® C., and the insolnUe portion 0*^19 at 19^ C, 

The acid value was 54*26 — 54'33. and the separated 

« d oonatitaenta had m.p. 82® C, 

rhe aapdnification value of the portion of the wax 
inscduldein ether was 89*4, and oi the esters 35*1. 

ne portion of the wax aolnble in boUing alcohol, 
aegygted from the insoluble portion, lutd m.p. 
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NOTE ON THE DETERMINATION nr 
VOLATILE MATTER IN FUELS, 

BY P. TVBDQWOOD, B.BO., AND H. J. HODSM.tJi 
U.SO., p.i.e. 

(Departnunt oi Coal Gas and Fuel Industries r 
University, Leeds.) ’ 

The determination of the volatile matter is 
of the most important tests applied to fuels bntk 
for commercial and scientific purposes. For conf 
meroial testing a high degree of precision in ti' 
determination is unnecessary, but owiiig bn th 
empirical character of the tests a unitormit. 
method is desirable which will not be secured unicis 
the apparatus is simple and inexpensive Th 
nmthod originally propoecd by the Araericaa 
Chemical Society in its modified form has been 
widely adopted as forming the nearest approach to 
this want. Unfortunately in this method the use 
of a crucible of platinum is specified. Not 
platinum has obvious advantages, but as its cost is 
practically prohibitive, there is no hope that it 
will come into general use for the commercial 
testing of coal. Materials such as porcelain and 
silica differ so much in properties from platinum 
as to make their substitution in the .tmerican test 
impossible. A satisfactory substitute should be 
metallic, as otherwise the temperature necessary 
is unattainable in a crucible heated in the Buasen 
flame. 

After examining a number of metals and alloys 
we have found two materials, though, of course, 
there may be others untried by us, which proved 
reasonably satisfactory. They were Monel metal 
and mild steel treated with aluminium powder. 
For this purpose the crucible embedded in alu- 
minium powder enclosed in an iron tube was heated 
in the muffle. Some such process is employed com- 
mercially under the name of calori.sing.” 

, The crucibles (turned out of the solid) were 
similar in dimensions to the ordinary platinum 
crucible — height H in., diameter of top li in., 
diameter at base 1 in., and thickness of wall ^ in. 
The well-fitting lid was pierced with a hole in. 
in diameter. To test the constancy of weight the 
cruciMes were heated for periods of 7 minutes in 
the flame of a Meker burner to a temperature of 
950° C. The gain in weight indicated that the 
effect of oxidation of the crucible in a dctenuination 
of volatile matter on 1 gram of fuel would be to 
tower the result by 0'5% or less as compared wits 
determinations in platinum. 

Tre»tc<i stMl .Vor.cl imWl 

crucible . 


o-oooa 

_i>002^ 
0-0018 
i.rsw O'»o>2 


kl wrigbt of cniciUo 

g- 

47-l!72d 

Gain. 


l»t Tmlxis. heating 

47-2798 

0-0070 

5 

„ 2n<l .. 

47'2850 

0 0052 

5 

« 3nl „ 

47-2900 

0-0050 

5 


47-29&0 

0-0050 

5 


47-295« 

(h0006 

5 


47-3006 

0*0049 



In use the gain in weight should be s 
owing to the reducing atmosphere "'J' , 
cruciUe. The crucibles also seemed to de P 
use a protective film of oxide. , -b 

A large number of coals have been 
some of the figures obtained for the ., -re 

content ruing these two base metal . . ined 
set out in a table, toge^er with the results 
when ruing a platinum crucible. 
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The method used was substantially t^ same as 
t sSed by the United States Bureau ot 
taai large M6ker burner was used surrounded 
sheet iron chimney lined with Asbestos. The 
* 1 , 1 - «-as supported so that the bottom was 
Tcm above the^burner. The gas was adiusted 
+ a oredetermined pressure indicated by a simple 
fj crAnffe so that the maximum temperature 
'niined in the crucible was 930® O. The tempera- 
+ ire was checked from time to time by means of 
I nJatinum / pHatinum-rhodium thermocouple. The 
^riirible containing 1 g. of coal ground to pass a 
Sunesh sieve (I.M.M.) was heated for exactly 
Tminutes. It was then removed and placed on 
a clean steel block until cool enough to transfer 
to the desiccator. When quite cool it was re- 

''^The^temperaturea in the crucibles at the end of 
each minute during a period of 7 minutes^ heating 
under the conditions of a test were measured. 
The temperature inside the platinum crucible rose 
rapidly to the maximum in 2 minutes, but in the 
base metal crucibles only after 4 minutes. Thus 
the charge was at 930® 0. in the platinum crucible 
for 5 minutes and for 3 minutes only in the others 
(see fig.). 

Terctniao^ of volatile matter. 


Sample. 

Platinum 

Steel treated 

Monel 

crucible. 

wlthalumlnuim. 

metal. 


. 12-56 

, . — 

12-15 

Dutch anthracite 

1017 

. . — 

iai2 

Wyadham steam coal 

, 18-60 

. . — 

17-81 

,2710 

27-65 .. 

2634 


( 31-44 

30-60 

31-02 

Various Cumberland coals 

. \ 33 90 

33-56 .. 

$3-62 

35-36 

35 00 .. 

35-10 


'^36-86 

30-17 

3602 

Lljpiitc 

. 59-40 

. . — . . 

57-07 

(54-55) 


(53-80) 


The loss of carbon particles in the stream of 
volatile matter was ve^ noticeable in the last 
sample. When the crucible and its contents were 
subjected to a preliminary gentle heating for two 
minutes before heating for 7 minutes at the full 
temperature, the results (in brackets) in each case 
were lower and more concordant. 



The results obtained in the base-metal crucibles 
are generally about 0*5% low when compared with 
those determined in platinum. This difference 
may be ascribed to various causes, of which the 
lo^ost obvious are:^-(l) The increase in iveight of 
the crucible depr^ing the apparent loss of volatile 
mat^ter. (2) The greater loss by entrainment of 
carbon particles in the stream of volatile matter, 
ue to the more rapid rise in temperature in the 
Pjatinum crucible. (3) ^e fact that wheroas the 
P atinum crucible is at a temperature above 900® C. 
or about 6 minutes of the 7 minutes period, the 
^ crucibles are only maintained above this 
^perature for about 4 minutes, 
ut whatever crucible is used for volatile matter 
enniualions, in oi^er to obtain concordant 


r^ults a specified procedure must be strictly 
adhered to. lu commercial work extreme precision 
IS unnecessary, and a knowledge of the volatile 
matter to the nearest 0‘f5% in most cases is 
suliicient. 

Id view of this and the fact that consistently 
good results can be obtained with suitable base- 
metal crucibles, the use of platinum does not seem, 
essential. 

Of the two materials tried _Monel metal seems to 
behave the better. The crucibles can be turned in 
the lathe to a standard sixe and thickness. The 
finished crucible has, and maintains in use, its- 
smooth surface and original shape. In this respect 
it is superior to platinum, which is soft and easily 
deformed. Above all, the metal withstands the con- 
tinued action of heat exceedin^y well. To test this- 
the crucibles were put into regular use in the- 
laboratory of the St. Helen’s Coke Ovens, Cumber- 
land. The original crucible after at least 50 deter- 
minations of volatile matter seemed quite unim- 
paired. Heating for 1 hour in the muffle furnace 
at nearly 1000® C. had little visible effect on it. It 
develop^ a thin oxidation film, tough and ad- 
herent. The increase in weight, however, exceeded 
the limit of permissible error in a determination of 
volatile matter. Under Ibis harsh treatment it 
behaved better than the treated steel crucible which 
showed signs of disintegration, but it had also been 
previously used without much deterioration in more 
than 50 determinations. These experiments showed 
that the crucibles may not be used for 'determina- 
tions of volatile matter made in the muffle, the pro- 
tective atmosphere of the flame being essential. 


HiscrssioN. 


Pbofxssor Cobb said that the determination of 
volatile matter in coal by the crucible method was 
always rather comparative than absolute and that 
agreement between observers w-as only to be attained 
by defining carefully the conditions of operation. 
Platinum was a reasonably satisfactory material for 
the crucible but very expensive. About two years 
ago at Leeds they had experimented with porcelain 
and silica but with limit^ success. Mr. Hodsman 
and Mr. Wedgwood continuing the work with 
metallic crucibles had, however, found Monel metal 
(and to a less extent calorised iron) much more 
promising. Of course, other alloys might be as good, 
or better, but they had given results which indicated 
definite*ly that a metallic substitute for platinum 
in this estimation could be found and probably had 
alreadv been found in Monel metal. 

DK.’FoRSTEa suggested that nichrome might he 
suitable, as it formed a thin layer of oxide on its 
surface which acted as a protection against further 


ixidation. , 

Mn W. McD. Mackey said that with lignites it 
vas better to drA' the sample first, since the 'w^er 
-anour was liable to carry out small pieces. The 
,ld method of determining the volatile matter in 
■oil w.as 3} minutes on a Bunsen flame and 
iiinutes with a strong blowpipe ; the results were 
nuch the same as those got now. using the adjusted 
Junseii flame, 7 minutes. The essential thing 
eemed to be to get the temperature up as quickly 
,s possible. It would be a good thing if the crucible 
ould first be heated to the desired temperature and 
he coal dropped in. He thought a temperature 
, tore 750“ C. could be got with sihca it sufiBcient 

■'M^^ToSsaid that it a silica crucible were 
is^f in place of platinum, other conditions 
IS specified, the temperature within the crucib^ a» 
Ins^rSbv means of a thermocouple was about 

'50° It would, of course, be possible to attain a 
iteher temperature by suitably modifying the heat- 
nf rrrangLents. That would, however, involve 
i departure from the conditions of the test. The 
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cok 9 with 12'5% of Tolatiie matter had been carbon- 
ised at a low temperature, 

>fit, BtTBJaEix aaked if the roughnees on the eteel 
crucible could be removed by rubbing with eand. 
He noted that the bottom of the Monel metat 
crucible was ratl^r thick. 

Mr. Hodbman replied that the crucibles of treated 
steel had a roughened surface, even wj^n new. 
They were thicker at the bottom than platinum and 
therefore attained the maximum tempemture i^re 
slowly. He added that duplicate determinations 
might vary by 0*3%, but two observers niight dififer 
by 1% or more in their results, showing the need 
for uniformity of procedure. There were several 
pieces of apparatna for effecting the laboratory 
distillation of coal, among which was one de«ribed 
hy Bone, Such methods had their uses but did not 
meet the need for a simple procedure suited to the 
•summary analysis of fuels as daily prartiSM by 
very large numbers of chemists in all kinds of 
lab^atories. 


Communication . 

THE ACXIELERATION OF VULCANISATION 
BY CINCHONA ALKALOIDS. 

by B. I. E.4TON, O.B.E., AND K, O. BISHOP, 

il.B.E., A.l.C. 

In the course of an investigation on a residue 
obtained from cinchona bark, comparative cxperi- 
ments have been carried out on pure rubber-sulpnur 
and rubber-sulphur-zinc oxide mixes, with the 
object of determining the accelerating en«t oi 
<iutniuc, cinchonine, cinchonidine, and a mixture 
of the uncrystaUisable alkaloids of cinchona bars 
known pharmaceutically as quinoidine. 

The particular residue under investigatmn (re- 
ferred t-o subsequently as Accelerator X) was 
obtained by one of us (B.J.L.) while on leave in 
England in 1921. It is stated to contain the 
.amorphous alkaloids remaining after the separation 


of quinine and other crystalline alkaloids 
extract of the total alkaloids in cinchona i ,* 
It U und«stood Uiat the material is 
in certain rubber manufactories in EngJaas 
it appears from information since 
that American rubber manufacturers have h “ 
acquainted with ita use for some years. 

Accelerator X is a brown, somewhat deliquesr 
substance which is very sticky under the moist S 
atmospheric conditions in Malaya. The soluMi 
in water is sli^t, but in alcohol <95% by voJ 
complete solution can be effected. It ij j..“ 
(soluble in acids and reprecipitated by alkalis) aiiJ 
has a distinct odour of quinoline and benzaldeLr 
The nitrogen content, as determined by Kjeldahl’* 
method, is 2'52%. * 

In the investigations described in this paper tk 
accelerator was dissolved in 95% alcohol to product 
a 20% solution. Different volumes of this sclutian 
were allowed to drip on to the raw rubber (in tk 
form of crepe) from a pipette. The samples o[ 

; ruMier thus treated were left exposed on glass plates 
I until the aloohol had completely evaporated, y 
. test was made on rubber treated with alcohol alone 
'• which was found to vulcanise at the same rate as i 
: control sample. 

The subsequent addition of sulphur or sulphur 
and zinc oxide and the milling and caloiiderine oj 
the mix were carried out according to the standard 
I practice adopted in this laboratory (Bull. 27 . Dept, 

' Agric. F.M.S., 1918). Vulcanisation was carried 
out in moulds in a steam autoclave at 140= C. The 
vulcanised samples were cut in the form of rings 
and these were te.sted on a Schopper testing machine 
in the usu.al manner, 24 hours after vulcanisation. 

The results of the cures arc judged by coiiip,ariag 
the stress-strain curves with the “ standard ” curve 
(Bull. 27) .and by a comparison of the stress-strain 
figures at break. The figures recorded are those 
wiving the maximum product as a result of testing 
two rings, the curves of which have been sliom 
previously to be sufficient for a comparison of rales 
of vulcanisation. 

In order to compare the effect of .Accelerator X 
1 with that of the crystalline alkaloids qiuDnie, 


Table 1. 

Itesulls of rMlcani«rtiqns with Accelerator . 
Cains a mix of raw rubber SO parta, sulphur 10 parts. 


.Scccleratoi % ; Optimum tinw 

on ot cute from 

'• rubber and | curve, 

sulphur," I illris. 


Time <* cum ' toed at j Elons.tlou et 
eivin2 mix. i j brustk 

Urusilf* Hlrcugth. ( kg. pt’r wj. mm.) length « lOo), 
Mins. , I 


90 

)-57 ! 

75 

1 31 

70 

L-00 

105 

1-42 

150 

1-28 

I’JU 

ISZ 


Table 2. 

Beaultx of vtUcanisations with Accelerator X. 

Veins a mix of raw rubber »0 parte, sulphur 10 parte, ttnc oxtde 4 pn ■ 


Accelerator % 
OD 

" rubber and 
•uli^iar.'* 


Optimum time 
of core (roftt 
curve. 
Mint. 


i ^tza i 

teSltestrengUL i (kg. per to. oim.) length- IW). 

Klu. («> 
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■ hotline and cinchonidine and with the product 
J’— « <io quinoidino a further Berieg of Tulcanisa- 
carried out with two types of mixings 


tions were 
Qs below;- 


Mix. A. 

Rubber 

Sulphur 

Alkaloid 


eo 

10 

i 


Mix. h. 

Kubber . . . . 00 

Sulphur .. .. 10 

Zinc oxide . . . . 4 

Alkaloid . . . . 1 


Tn both series the pure alkaloid was added in the 
form of the solid crystals to the rubber during the 
mixing process. The quinine used for samples 
163 Efl and 163 Ec was a sample of Howard’s 
iuinine while that used for samples 163 Jc, Fs, and 
Vc was a sample of Java quinine. Since the tensile 
Curves for samples 163 Ec and 163 Jc coincide, it 
luav be concluded that both samples of quinine are 
identical in their effect on vulcanisation. 


(3) Quinoidine and Accelerator X are not as 
powerful as quinine, cinchonine, and clnchonidine, 
but they are possibly not pure amorphous alkaloidal 
bases, and probably contain a certain quantity of 
inert constituents which have no accelerating effect 
on vulcanisation 

(4) As one of us has shown previously, although, 
the addition of organic and inorganic accelerators 
accelerated the vulcanisation of a slow-curing 
rubber (crepe) relatively to a much greater extent 
than that of a naturally rapid-curing rubber (slab), 
the differences between a naturally rapid- and slow- 
curing rubber still exist after the addition of the 
artificial accelerator, i.e., the slab or fast-curing 
samples stiU cure rather more rapidly than the 
ciepe or slow-curing rubber, both when (a) accele- 
rator alone is added, and (b) accelerator plus zinc 
oxide is added. 


Table 3. 
Mixinff A. 


Type of 
rubber. 

Exp. 

ref. 

Accelerator 
used iu mix. 

Optimum time 
of cure from 
curve. 

Uios. 

Time of cure 
givinfi max. 
tcoaile atrength. 
Mina. 

Load at 
break (kg. 
per sq. mm.). 

(a) 

Elongation at 
break (orig, 
lcagtlia=100). 
(t) 

Tensile 

product. 

(oxt) 


126 As 

nil 

75 


1-57 

1016 

1595 


163 Aa 

Cinchonine 

30 

35 

1'58 

960 

1516 


163 Ba 

Cinchotii'iioc 

25 

20 

1-60 

1030 

1648 


163 Ea 

Quinine 

25 

25 

1-51 

903 

1506 


163 Ka 

Quinoidine 

50 

30 

1-36 

1030 

1400 


163 Ma 

Aoccleratof X 

45 

45 

1-56 

1024 

1597 

Ci6po . . 

126 Ac 

KU 

165 

1C5 

1*42 

1085 

1460 

163 Ac 

Cinclionine 

35 

25 

1-45 

1014 

1470 

” 

163 Be 

OlQchonldine 

30 

25 

1-23 

994 

1272 

” 

163 Ec 

Quinine 

30 

35 


98 5 

1398 


163 Jc 

Quialne 

30 

30 

1-50 

959 

U68 

" 

163 Kc 

Quinoidine 

65 

50 

1-20 

1020 

1224 


103 Me 

Accelerator X 

60 

50 

1-40 

1025 

1435 


Table 4* 
Mixing B. 


Type of 
rubber. 

£xp. 

ref. 

' Optimum time 
Accelerator of cure from 

used iu mix. curve. 

SliUA 

Time of cure 
giving max. 
tctisUe strength. 
Mins. 

Load at 
hre.ak (kg. 
per sq. mm.). 

w 

Elongation at i 
break (orig. ; 
length™ 100), i 

(i) I 

Tensile 

product. 

(ax 5) 

^lab 



60 

60 

)-22 

980 

1195 


163 Cs 


15 

15 

1-63 

1010 


.. 

163 Da 

(Clnchonidine 

15 

25 

1 90 



.. 

163 Fs 

(juiniue 

15 

25 


905 


.. 

163 La 

Quluoldluc 

15 

2.5 

1-63 



„ . , 

163 Ps 

Accelerator X 

15 

SO 




■Cigpe .. 

181 Bs 


15 

25 




163 «c 


135 

135 

117 



,, . , 

163 Cc 


25 

25 

1-51 

ifSit ( 

1417 


163 Dc 


20 

40 

1-61 

0«U i 


.. 

163 Fc 


20 

2.5 





163 Lc 

Quinoidine 

25 

30 




„ .. 

183 Pc 


25 

30 





181 Be 

Accelerator X 

25 

45 





'Additional comparative vulcanisations carried out 
on crepe and slab rubber, using smaller pro{>ortions 
Or quinoidine and Accelerator X, gave the results 
shown in Table 5. 

The relationships between the various samples, . 
especially in respect of rates of vulcanisation, are 1 
snown very clearly in the tensile curves, which aro : 
iiot reproduced here. The following points are, 
however, of interest : 

(1) All the cinchona alkaloidal bases used, viz., 
quinine, cinchonine, cinchoni^ne, quinoidine, and 
Accelerator X, are fairly powerful accolerators. 

-. Quinine, cinchonine, and cinchonidine app^r 
identical in their accelerating 


(5) Generally, the superiority of the slab rubber 
- samples containing the added accelerator compared 
j with the crepe samples is maintained, but is not so 
I marked except in the case of the samples to which 

zinc oxide has been added. 

(6) The addition of zinc oxide accelerates the 
rate of vulcanisation of all the samples. It is not 
possible, however, -to judge the samples containing 
zinc oxide by the same tensile curve used for the 
pure rubber-sulphur mixings, since the curve ia 
different in type, and the highest tensile figures for 
the samples containing zinc oxide are obtained in 
the case of a curve indicating an “over-cured” 
rubber, as judged by the standard curve employed 
in comparing tests on pure rubber-sulphur mixings. 
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. ‘ 

■fAsi* 6. * : 


>• Type of • 
«^bei. 


liberator as 
pacent«go on 
** rubber & sulphur." 

Amount of 
^oc oxide as 
percentage 
on “ rubw 
aud sulphur." 

: ri 

O^tmum 
time of 
core from 
carve. 
Mins. 

W“”T' 

Time of ctue^ 
giving max, 
tensile ' 
strength. 
Kins. 

Load at 
^ ' break 
(Itg. per 
. M. mm.) 

(o) 

Elongation 

St break 

len^^lOO) 

(*) 

TensUe 
product 
(ax 6) 

Blab 


166 A9 

0 26% Quinoidine 

nU 

sir' 

76 

1-22 

093 


• 


166 Bs 

0‘2»% Aecelemtor X 


80 



090 




166 Cs 

0-6 % Quinoidine 


70 

60 

1-51 

1030 




166 Da 

0-5 % Accelerator X 

4*% 

70 

60 


1006 




166 Es 

0-26% Quinoidine 

40 

46 


050 




166 F» 

0-25% Accelerate X 

*% 

40 


1*55 

090 




166 Ac 

0-25% Quinoidine 

nil 


120 

I'Ul 

1019 




166 Be 

0-25% Accelerator X 


150 

120 


1004 




160 Cc 

0-5 % Quinoidine 


120 

105 

1-05 





166 Dc 

0-5 % Accelerator X 


120 

105 






166 £c 

0-25?'q Quinoidine 


00 

00 


970 




166 Fc 

0-25% Accelerator X 

4% 

00 

90 



1348 


(7) The results show that Accelerator X is pro- 
bably a very useful organic accelerator, and also 
indicate that it probably consists of the anaorphous 
alkaloida t>f cinchona bark known technically as 
quinoidiue. Since this product is otherwise a waste 
product, it should be comparatively inexpensive 
compart with many artificial organic vulcanisation 
accelerators on the market. 

^ote . — No attempt has been made to isolate a 


! more active accelerator from the crude prodati 
] (Accelerator X) nor from quinoidine, neither hare 
' we determined whether all or any of the accelerator 
in these products is volatile in steam. It ia 
posed to continue the investigation on these pciuts, 

i Experimental Vulcanising Laboratory, 
Department of Agriculture, 

Xuala Lumpur, F.M.S. 



